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ENCYCLOPEDIA BRITANNICA, 

S T R 
Strength of QjTRENGTH OF MATERIALS, in mechanics, is a fub- 
Matenak je(e^, importance, that in a nation fo emi- 

j uent as this for invention and ingenuity in all fpecies 
Importanceof manufaftures, and in particular fo diftinguifhed for 
of the iub. its improvements in machinery of every kind, it is fome- 
je<& what fingular that no writer has treated it in the detail 

■which its importance and difficulty demands. The man 
of fcience who vifits our great manufactures is delighted 
with the ingenuity which he obferves in every part, the in- 
numerable inventions which come even from individual arti- 
fans, and the determined purpofe of improvement and re- 
finement which he fees in every workfhop. Every cotton 
mill appears an academy of mechanical fcience ; and mecha- 
nical invention is fpreading from thefe fountains over the 
whole kingdom: But the philofopher is mortified to fee 
this ardent fpirit fo cramped by ignorance of principle, and 
many of thefe original and brilliant thoughts obfcured and 
clogged with needlefs and even hurtful additions, and a com- 
plication of machinery which checks improvement even by 
its appearance of ingenuity. There is nothing in which 
this want of fcientific education, this ignorance of principle, 
is fo frequently obferved as in the injudicious proportion of 
the parts of machines and other mechanical ftruftures ; pro- 
portions and forms of parts in which the ftrength and pofi- 
tion are nowife regulated by the {trains to which they are 
expofed, and where repeated failures have been the only 
iefibns. 

It cannot be otherwife. We have no means of inftruc- 
tion, except two very fhort and abftra&ed treatifes of the 
late Mr Emerfon on the itrength of materials. We do not 
recollcft a performance in our language from which our ar- 
tifts can get information. Treatifes written exprefsly on 
different branches of mechanical arts are totally filent on 
this, which is the bafis and only principle of their perform- 
ances. Who would imagine that PRICE’S BRITISH CAR- 

PENTER, the work of the firit reputation in this country, 
am^of which the foie aim is to teach the carpenter to ere£t 
folid and durable ftruftures, does not contain one propofi- 
tion or one reafon by which one form of a thing can be 
Ihown to be ftronger or weaker than another ? We doubt 
very much if one carpenter in an hundred can give a reafon 
to convince his own mind that a joift is ftronger when laid 
on its edge than when laid on its broad fide. We fpeak in 
this ftrong manner in hopes of exciting fome man of fcience 
to publiflv a fyftem of inftruftion on this fubjedf. The li- 
mits of our Work will not jidmit of a detail : but we think 
it neceflary to point out th£ leading principles, and to give 
the traces of that fyftematic connedtion by which all the 
knowledge already pofTefied of this ibjedf may be brought 
together and properly arranged. This we {hall now attempt, 
in as brief a manner as we are able. 

i 

Strength of 
materials THE firength of materials arifes immediately or ultimate- 
ni.fes.from ty *rom the cohefion of the parts of bodies. Our examina- 
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tion of this property of tangible matter has as yet been verySfength of 
partial and imperfedf, and by no means enables us to apply i

Materia:~'i't 
mathematical calculations with precifion and fuccefs. The 
various modifications of cohefion, in its different appear- 
ances of perfedt foftnefs, plafticity, dudlility, elafticity, hard- 
nefs, have a mighty influence on the ftrength of bodies, but 
are hardly fufceptible of meafurement. Their texture alfo, 
whether uniform like glafs and dudtile metals, cryftallized or 
granulated like other metals and freeftone, or fibrous like 
timber, is a circumftance no lefs important; yet even here, 
although we derive fome advantage from remarking to which 
of theie forms of aggregation a fubftance belongs, the aid is - 
but fmall. All we can do in this want of general principles Hxperi- 
is to make experiments on every clafs of bodies. Accord- 
ingly philofophers have endeavoured to inftrudt the public am 

in this particular. The Royal Society of London at its 
very firft inftitution made many experiments at their meet- 
ings, as may be feen in the firft regifters of the Society -j-. f Ste 

Several individuals have added their experiments. The moft B!r!:h«’s 

numerous colledf ion in detail is by Mufchenbroek, profeffor of an<^ 
natural philofophy at Leyden. Part of it was publifhed by Math cm a. 

himfelf in his EJfais de Phyjique, in 2 vols qto ; but the full^W Ccliec- 
colledtion is to be found in his Syftem of Natural Philofo-^Wl'r• 
phy, publifhed after his death by Lulofs, in 3 vols qto. This 
was tranflated from the Low Dutch into French by Sigaud 
de la Fond, and publifhed at Paris in 1760, and is a prodigious 
colle&ion of phyfical knowledge of all kinds, and may al- 
moft fuffice for a library of natural philofophy. But this 
colleftion of experiments on the cohefion of bodies is not of 
that value which one expefts. We prefume that they were 
carefully made and faithfully narrated ; but they were hnade 
on fuch fmall fpecimens that the unavoidable natural inequa- 
lities of growth or texture produced irregularities in the ff- 
fults which bore too great a proportion to the whole quan- 
tities obferved. We may make the fame remark on the ex- 
periments of Couplet, Pitot, De la Hire, Du Hamel, and 
others of the French academy. In fhort, if we except the 
experiments of Buffon on the ftrength of timber, made at 
the public expence on a large fcale, there is nothing to be 
met with from which we can obtain abfolute meafures which 
may be employed with confidence ; and there is nothing iu 
the Engliih language except a fimple lift by Emerfon, which 
is merely a fet of affirmations, without any narration of cir- 
cumftances, to enable us to judge of the validity of his con- 
clufions: but the charafter of Mr Emerfon, as a man of 
knowledge and of integrity, gives even to thefe afiertions a 
conftderable value. 4 

But to make ufeof any experiments, there muft be employed Rendered 

fbme general principle by which we can generalize their re- by 
fults. They will otherwife be only narrations of detached 
fafts. We muft have fome notion of that intermedium, by 
the intervention of which an external force applied to one 
part of a lever, joift, or pillar, occafions a ftrain on a diftant 
part. This can be nothing but the cohefion between the 

, A parts. 
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Strength of parts. It is this connecting force which is brought into 
.Materials. a(ct;onj orj as we m0re ihortly exprcfs it, excited. This ac- 

tion is modified in every part by the laws of mechanics. It 
Strength is this aftion which is what we call the Jlrengtb of that part, 
defined. anci its effeCl is the {train on the adjoining parts ; and thus 

it is the fame force, differently viewed, that conftitutes both 
the (train and the ftrength. When we confider it in the 
light of a refiftance to fradture, we call it Jlrength. 

We call every thing a force which we obferve to be ever 
accompanied by a change of motion ; or, more ftriftly 
fpeaking, we infer the prefence and agency of a force wfiiere- 
ver we obferve the ftate of things in refpect of motion dif- 
ferent from what w^e know to be the refult of the aftion of 
all the forces which we know to a6t on the body. Thus 
when we obferve a rope prevent a body from'falling, we in- 
fer a moving force inherent in the rope with as much confix 
dence as when we obferve it drag the body along the ground. 
The immediate aflion of this force is undoubtedly exerted 
between the immediately adjoining parts of the rope. The 
immediate effeft is the keeping the particles of the rope to- 
gether. They ought to feparate by any external force 
drawing the ends of the rope contrarywife: and we aferibe 

6 their not doing fo to a mechanical force really oppofing this 
Caufes external force. Wlven defired to give it a name, we nanre 
known on- jt from what we conceive to be its effedt, and therefore its 

tbeiref- charafferiftic, and we call it COHESION. This is merely a 
fedb.1 name for the faff; but it is the fame thing in all our deno- 

minations. We know nothing of the caufes but in the ef- 
fects ; and our name for the caufe is in fa<ft the name of the 
tffe<3:, which is COHESION. We mean nothing elfe by gra- 
vitation or magnetiiVn. What do we mean when we fay 
that Newton underftood thoroughly the nature of gravita- 
tion, of the force of gravitation; or that Franklin underftood 
the nature of the elettric force? Nothing but this: Newton 
confidered with patient fagacity the general fads of gravi- 
tation, and has deferibed and claft'ed them with the utmoft 
precifion. In like manner, we flrill underftand the nature 
of cohefion when we have difeovered with equal generality 
the laws of cohelion, or general fads which are obferved in 
the appearances, and when we have deferibed and clafled 
them with equal accuracy. 

Let us therefore attend to the more fimple and obvious 
phenomena of cohefion, and mark with care every circum- 
ffance of refemblance by which they may be claffed. Let 
us receive tilde as the laws of cohefion, charaderiftic of its 
fuppofed caufe, the force of cohefion. We cannot pretend 
to"enter on this vaft vefearch. The modifications are in- 
numerable ; and it would require the penetration of more 
than Netvton to deted the circumftance of fimilarity amidtl 
millions of diferimmating circumftances. Yet this is the on- 
ly way of difeovering which are the primary fads charac- 
teriftic of the force, and which are the modifications. The 
flndy is irntnenfe, but is by no means defperate; and we en- 
tertain great hopes that it will ere long be fuccefsfully pro- 
Lcuted : but, in our particular predicament, we muft con- 
tent curfelves with feleding fuch general law's as ieem to 
;uve us the moft immediate information of the circumftances 
that muft be attended to by the mechanician in his conftruc- 
t ions, that he may unite ftrength with limplicity, economy, 

7 and energy. 
-AT. bodies j/?,Then, it is a matter of fad that all bodies are in a cer- 
dafi-.c. ta|n degree perfedly elaftic ; that is, when their form or 

bulk is changed by certain mbderate comprefiions or diitrac- 
tions, it requires the continuance of the changing force to 
Continue the body in this new ftate ; and when the force is 
removed, the body recovers its original form. We limit the 
affertion to certain moderate changes : for inftance, take a 
Lad wire of of an inch in diameter and ten feet 
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long ; fix one end firmly to the ceiling, and let the wire Strength^ 
hang perpendicular; affix to the lower end an index like the Ma‘erta 

hand of a watch ; on fome (land immediately below let there 
be a circle divided into degrees, with its centre correfpond- 
ing to the lower point of the wire : now turn this index 
twice round, and thus twifl the wire. When the index is 
let go, it will turn backwards again, by the wire’s untwift- 
ing itfelf, and make almoft four revolutions before it (lops ; 
after which it twifts and untwifts many times, the index go- 
ing backwards arid forwards round the circle, diminifhing 
however its arch of twift each time, till at laft it fettles pre- 
cifely in its original pofition. This may be repeated for ever. 
Now, in this motion, every part of the wire partakes equal- 
ly of the twift. The particles are ftretched, require force 
to keep them in their ftate of extenfion, and recover com- 
pletely their original relative pofitions. Thefe are all the 
charafters of what the mechanician calls perfefi elafticity. 
This is a quality quite familiar in many cafes ; as in glafs, 
tempered fteel, &c. but was thought incompetent to lead, 
which is generally confideredas having little or no elafticity. 
But we make the affertion in the moft general terms, with 
the limitation to moderate derangement of form. We have 
made the fame experiment on a thread of pipe-clay,., made 
by forcing foft clay through the fmall hole of a fyringe by 
means of a ferew ; and we found it more elaftic than the 
lead wire : for a thread of an inc^ diameter and 7 
feet long allowed the index to make two turns, and yet com- 
pletely recovered its fir ft pofition. 

2d)y, But if we turn the index of the lead wire four times 
round, and let it go again, it untwifts again in the fame 
manner, but it makes little more than four turns back 
again ; and after many ofcillations it finally Hops in a poli- 
tion almoft two revolutions removed from its original pofi- 
tion. It has now acquired a new arrangement of paits, and 
this new arrangement is permanent like the former; and, 8 

what is of particular moment, it is perfe£tly elaftic. This What hJ 
change is familiarly known by the denomination of a SET. meant q 
The wire is laid to have TAKEN A SET. When we attend 3 

minutely to the procedure of nature in this phenomenon, we 
find that the particles have as it were did on each other, 
(till cohering, and have taken a new pofition, in which their 
connefting forces are in equilibrio : and in this change of 
relative fit nation, it appears that the conneffing forces which 
maintained the particles in their firft fituations were not in 
equilibrio m fame pofition intermediate between that of the 
firft and. that of the laft form. The force required for 
changing this firft form augmented with the change, but 
only to a certain degree ; and during this procefs the con- 
ne&ing forces always tended to the recovery of this firft 
form. But after the change of mutual pofition has paffed 
a certain magnitude, the union has been partly deftroyed, 
arid the particles have been brought into new fituations ; 
fuch, that the forces which now conneft 'each with its 
neighbour tend, not to the recovery of the firft arrange- 
ment, but to puffi them farther from it, into a new fitua- 
tion, to which they now verge, and require force to prevent 
them from acquiring. The wire is now in fad again per- 
fectly elaftic ; that is, the forces which now conneA the 
particles with their new neighbours augment to a certain 
degree as the derangement from this new pofition augments. 
This is not reafoning from any theory. It is narrating 
fafts, on which a theory is t<- be founded. What we have 
been juft now faying is evidently a defeription of that fen- 9 

fible form of tangible matter which we call duflility. It has Duitili?* 
every gradation of variety, from the foftnefs of butter to the 
firmnefs of gold. All thefe bodies have fome elafticity ; 
but we fay they are not'perfectly elaftic, becaufe they do 
not completely recover their original form when it has been 
I greatly 
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fhrengtli of greatly deranged. The whole gradation may be moil di- 
Materials flJnftly obferved in a piece of glafs or hard fealing wax. In 

tjie or(]inary form glafs is perhaps the moil completely elaf- 

tic body that we know, and may be bent till juft ready to 
fnap, and yet completely recovers its firit form, and takes 
no fet whatever ; but when heated to fuch a degree as juft 
to be vifible in the dark, it lofes its britflenefs, and becomes 
fo tough that it cannot be broken by any blow.; but it is 
no longer elaftic, takes any fet, and keeps it. When more 
heated, it becomes as plaftic as clay : but in this ftate is re- 

I0 markably diftinguilhed from clay by a quality which we may 
Vifciciity call VISCIDITY, which is fomething like elafticity, of which 

clay and other bodies purely plaftic exhibit no appearance. 
This is the joint operation of ftrong adhefion and foftnefs. 
When a rod of perfedtly foft glafs is fuddenly ftretched a 
little, it does not at once take the lhape which it acquires 
after feme little time. It is owing to this, that in taking 
the impreffionof a feal, if we takeoff the feal while the wax 
is yet very hot, the lharpnefs of the impreflion is deftioyed 
immediately. Each part drawing its neighbour, and each 
'part yielding, the prominent parts are pulled down and 
blunted, and the lharp hollows are pulled upwards and alfo 
blunted. The feal mull be kept on till all has become not 
only ft iff but hard. 

This vilcidity is to be obfeived in all plaftic bodies which 
are homogeneous. It is not obferved in clay, becaufe it is 

rlafx'bo^ not h°m°geneotre, but confifts of hard particles of the ar- 
dies. gillaceous earth flicking together by their attra£!ion for 

water. Something like it might be made of finely pow- 
dered glafs and a clammy fluid fuch as turpentine. Vifci- 
dity has all degrees of foftnefs till it degenerates to ropy 
fluidity like that of olive oil. Perhaps fomething of it may 
be found even in the moll perfect fluid that we are acquaint- 
ed with, as we obferved in the experiments for ascertaining 
fpecific gravity. 

There is in a late volume of the Philofophical Tranfac- 
tions a narration of experiments, by which it appears that 
the thread of the Ipider is an exception to our hr ft general 
Jaw, and that it is perfectly dubtilc. It is there afferted, 
that a long thread of goflamer, furniflied with an index, 
takes any pofition whatever ; and that though the index be 
turned round any number of times (even many hundreds), 
it has no tendency to recover its firft form. Tire thread 
takes completely any fet whatever. We have not had an 
opportunity of repeating this experiment, but we have di- 
ftinCtly obferved a phenomenon totally inconliftent with it. 
If a fibre of go flamer about an inch long be held by the 
end horizontally, it bends downward in a curve like a {len- 
der flip of whalebone or a hair. If totally devoid of elafti- 
city, and perfectly indifferent to any fet, it wrould hang 
down perpendicularly without any curvature. 

When diuftility and elafticity are combined in different 
proportions, an immenfe variety of leufible modes of aggre- 
gation may be produced. Some degree of both are pro- 
bably to be obierved in all bodies of complex conllitution ; 
that is, which confift of particles made up of many different 
■kinds of atoms. Such a conllitution of a body mull afford 
many fituations permanent, but ealily deranged. 

In all tbele changes of difpofkion which take place among 
the particles of a dudtile body, the particles are at Inch 
diRanee that they ftill cohere. The body may be ftretched 
a little; and on removing the extending force, the body 
Ihrinks into its firft form. It alio refills moderate com- 
preffions; and when the cemprefiing force is removed, the 
body fwells out again. Now the corpufoular Jatf here is, 
that the particles are a&ed on by attractions and r-epulfions, 
which balance each other when no external force is ailing 
on the body, and which augment as the particles are made, 
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by ary eslernal caufe, to recede from this fituation of mntu-Strrngih of 
al inactivity ; for fince force is requifite to produce either ,Matcr'a *,i 

the dilatation or the compreffion, and to maintain it, we 
are obliged, by the conftitution of our minds, to infer that Particles 
it is oppoled by a force accompanying or inherent in every s&scl on 
particle of dilatable or compreffible matter : and as this 
neceflity of employing force to produce a change indicatesrej;UjQonf(i 

the agency of thefe corpufcukr forces, and marks their kind, 
according as the tendencies of the particles appear to be 
toward each other in dilatation, or from each other in com- 
preffion ; fo it alfo meafures the degrees of their intenfity. 
Should it require three times the force to produce a double 
compreflion, we mull reckon the mutual repulfions triple 
when the compreflion is doubled ; and fo in other inftauces. 
We fee from all this that the phenomena of cohefion indicate 
feme relation between the intenfity of the force of cohefion ^ 
and the diftance between the centres of the particles. To The great 
dilcover this relation is the great, problem in corpufcukr problem in 
mechanifm, as it was in the Newtonian invtftigation of the cor,1''^c“'ar 

force of gravitation. Could we dilcover this law of adliotjmec aiu ni*’- 
between the corpufcles wuth the fame certainty and diftindl- 
nefs, we might with equal confidence fay what will be the 
refult of any pofition which we give to the particles of 
bodies ; but this is beyond our hopes. The law of gra- 
vitation is fo Ample that the dilcovery or detection of it 
amid the variety of celeftial phenomena required but one ftep ; 
and in its own nature its poffible combinations {fill do not 
greatly exceed the powers of human refearch. One is al- 
moft difpofed to fay that the Supreme Being has exhibited 
it to our reafoning powers as fufficient to employ with fuc- 
cefs our utmoft efforts, but not fo abftrufe as to difeourage 
us from the noble attempt. It feems to be otherwife with 
refpedl to cohefion. -Mathematics informs us, that if it de- 
viates fenfibly from the law of gravitation, the fimpleft com- 
binations will make the joint adlion of feveral particles an al- 
moft impenetrable myftery. We muft therefore content our- 
felves, for a long while to come, with a careful obfervation 
of the fimpleft cafes that we can propofe, and with the dif- 
covery of fecondary laws of a&ion, in which many parti- 
cles combine their influence. In pufuance of this plan, we 
obferve, 

3 d/y. That whatever is the fituation of the particles of a Particles 

body with refpedl to each other, when in a quiefeent Hate, kept In 

they are kept in thefe fituations by the balance of oppofite P'a” 
forces. This cannot be refufed, nor can we form to our-i,^,^ 
felves anyr other notion of the ftate of the particles of a of forces, 

body. Whether we fuppofe the ultimate particles to be of 
certain magnitudes and lhapes, touching each other in Angle 
points of cohefion ; or whether we (with Bolcovich) con- 
iider them as at a diftance from each other, and acting ou 
each other by attractions and repulfions—we muft acknow- 
ledge, in the firft place, that the centres of the particles 
(by whofe mutual diftances we muft eftimate the diftance of 
the particles) may and do vary their diftances from each 
other. What elfe can we fay when we obferve a body in- 
creafe in length, in breadth, and in tbicknefs, by heating it, 
or when we fee it diminilh in all thefe dimenfions by an ex- 
ternal comprelfion ? A particle, therefore, fituated in the 
midft of many others, and remaining in that fituation, muft 
be conceived as maintained in it by the mutual balancing of 
all the forces which conned it with its neighbours. It isllluftra- 
like a ball kept in its place by the oppofite action of two h011 of 
fprings. This illuftration merits a more particular applica-'*1^ N0" 
tion. Suppofe a number of balls ranged on the table in theP 

angles of equilateral triangles, and that each ball is conne&ed 
with the fix which lie around it by means of an elaftic 
wire curled like a cork-fcrew ; fuppofe fuch another ftratum 
of balls above this, and parallel to it, and fo placed that 

A z each 



s T It [ 4 ] 
Strength r,[ each hall of the upper ftratum is perpendicularly over the diftance A B 
Materials. centre of the equilateral triangle below, and let thefe b* 

'r“'’ connedled with the balls of the under ftratum by iitnilar 
fpiral wires. Let there be a third and a fourth, and any 
number of fuch ftrata, all connected in the fame manner. 
It is plain that this may extend to any fize and fill any 
fpace.—Now let this aftemblage of balls be firmly contem- 
plated by the imagination, and be fuppofed to (brink con- 
tinually in all its demenfions, till the balls, and their diftances 
from each other, and the conne&ing wires, all vanifh from 
the fight as diferete individual objefts. All this is very con- 
ceivable. It will now appear like a folid body, having 
length, breadth, and thicknefs; it may be compreffed, and 
will again refume its dimenfions; it may be ftretched, and 
will again (brink ; it will move away when (truck ; in fhort, 
it will not differ in its fenfible appearance from a folid elalitic 
body. Now when this body is in a (late of compreffion, 
for inftance, it is evident that any one of the balls is at reft, in 
confequence of the mutual balancing of the actions of all 
the fpiral wires which conned! it with thofe around it. It 
will greatly conduce to the full underftanding of all that fol- 
lows to recur to this illuftration. The analogy or refem- 
blance between the effedts of this conftitution of things and 
the effedts of the corpufcular forces is very great; and 
wherever it obtains, we may fafely draw conclufions from 
what we know would be the condition of the balls in par- 

16 ticular circumftances to what will be the condition of a body 
By exam- 0f common tangible matter. We (hall juft give one in- 
P-e‘ ftrudtive example, and then have done with this hypotheti- 

cal body. We can fuppofe it of a long fhape, refting on one 
point; we can fuppofe two weights A, B, fufpended at the 
extremities, and the whole in equilibrio. We commonly 
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may become A D. Something obliges us to Strength 

employ force to continue this compreffion ; and D tends 
from A, or A appears to repel L. The intendty of this 
tendency or repulfion may be reprefented by another per- 
pendicular D</,’ and, to reprefent the different diredtions 
of thefe tendencies, or the different nature of thefe actions, jy 
we may fet D ^ oh the oppoiite fide of A B. It is in this How B 

manner that the Abbe Bolcovich has reprefented the adtions 
of corpufcular forces in his celebrated Theory of Natural ( j 
Philofophy. Newton had faid, that, as the great movements c«rpufcul; 
of the folar fyllem were regulated by forces operating at a forces, 
diftance and varying with the diftance, fo he (trongly fuf- 
pedted {valde fufpicor) that all the phenomena of cohefion, 
with all its modifications in the different fenfible forms ot 
aggregation, and in the phenomena of chemiltry and phyli- 
ology, refulted from the fimilar agency of forces varying 
with the diftance of the particles. The learned Jefuit pur- 
fued this thought ; and has (hown, that if we fuppofe an 
ultimate atom of matter endowed with powers of attradtion 
and repulfion, varying, both in kind and degree, with the 
diftance, and if this force be the fame in every atom, it may 
be regulated by fuch a relation to the diftance from the 
neighbouring atom, that a colledtion of fuch atoms may 
have all the fenfible appearances of bodies in their different 
forms of folids, liquids, and vapours, elaftic or unelaftic, and 
endowed with all the properties which we perceive, by whofe 
immediate operation the phenomena of motion by impulfe, 
and all the phenomena of chemiftry, and of animal and ve- 
getable economy, may be produced. He (hows, that not- 
withftanding a perfedt famenefs, and even a great fimplicity 
in this atomical conftitution, there will refult from this union 
all that unfpeakable variety of form and property which 

exprefs this (late of things by faying that A and B are in diverfify and embellidi the face of nature, We (hall taka 

equilibrio. This is very inaccurate. A is in fadt in equili- 
brio with the united adtion of all the fprings which connedt 
the ball to which it is applied with the adjoining balls. 
Thefe fprings are brought into adtion, and each is in equi- 
iibrio with the joint adtion of all the reft. Thus through 
the whole extent of the hypothetical body, the fprings are 
brought into adtion in a way and in a degree which ma- 
thematics can eafily inveftigate. We need not do this : it is 
enough for our purpofe that our imagination readily dif- 
covers that fome fprings are ftretched, others are compreffed, 
and that a preffure is excited on the middle point of fup- 
oort, and the fupport exerts a re adtion which precifdy ba- 
lances it ; and the other weight is, in like manner, in im- 
mediate equilibrio with the equivalent of the adtions of all 
the fprings which connedt the laft ball with its neighbours. 
Now take the analogical or tefembling cafe, an oblong piece 
of folid matter, refting on a fulcrum, and loaded with two 
weights in equilibrio. For the adtions of the connedting 
fprings fubftitute the corpufcular forces, and the refult will 
refemble that of the hypothefis. 

Now as there is fomething that is at lead analogous to 
a change of diftance of the particles, and a concomitant 
change of the inteniity of the connedting (forces, we may 
exprei's this in the fame way that we are accuftomed to do 
in fimilar cafes. Let A and B (fig. 1.) reprefent the cen- 

crcci.xxxxv. tres of two particles of a coherent elaftic body in their 
quiefeent inadtive date, and let us confider only the mecha- 
nical condition of B. The body may be ftretched. In this 
cafe the diftance A B of the particles may become A C. In 
this ftate there is fomething which makes it neceffary to 
employ a force to keep the particles at this diftance. C has 
a tendency towards A, or we may fay that A attradts C. 

We may reprefent the magnitude of this tendency of C to- 
wards A, or this attraftion of A, by aline Cc perpendicu- 
lar to A C* Again, the body may be compreffed, and the 

Plate 

another opportunity of giving fuch an account of this cele- 
brated work as it deferves. We mention it only, by the 
by, as far as a general notion of it will be of fome fervice 
on the prefent occafion. For this purpofe, wre juft obferve 
that Bofcovich conceives a particle of any individual fpecies 
of matter to confift of an unknown number of particles of 
Ampler conftitution ; each of which particles, in their turn, 
is compounded of particles (till more frmply conftituted, and 
fo on through an unknown number of orders, till we arrive 
at the fimpleft pofiible conftitution of a particle of tangible 
matter, fufceptible of length, breadth, and thickneft, and 
neceffarily confiding of four atoms of matter. And he 
(hows that the more complex we fuppofe the conftitution of 
a particle, the more mull the fenfible qualities of the aggre- 
gate refemble the obferved qualities of tangible bodies. la 
particular, he (hows how a particle may be fo conftituted, 
that although it adt on one other particle of the fame kind 
through a confiderable interval, the interpofition of a third 
particle of the fame kind may render it totally, or almoft 
totally, inadtive; and therefore an. affemblage of fuch particles 
would form fuch a fitfid as air. All thefe curious inferences 
are made with uncontrovertible evidence; and the greateft 
encouragement is thus given to the mathematical philofo- 
pher to hope, that by cautious and patient proceeding in 
this way, we may gradually approach to a knowledge ot the 
laws of cohefion, that will not fhun a comparifon even with 
the Principia of Newton. No ftep can be made in this 
inveftigation, but by obferving with care, and generalizing 
with judgment, the phenomena, which are abundantly nu- 
merous, and much more at our: command than thofe of 
the great and fenfible motions of bodies. Following this 
plan, we obferve, , 

It is matter of fadt, that every body has fome degree dy. co
y
n" 

of compreffibility and dilatability ; and when the changes ofjAflib 
dimenfion arc. fo moderate that the body completely recovers and dii 

its table. 
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probably arifes from the difunion of fome particles, whofe ^-gth rf 
adlion contributed to the whole or fenfible etfedl. And in ,lv ~'ter i 
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g,rM ^ 0f {tB on’gfral dlmenfions on the ceffation of the changing force, 
Materials. the extenhons or compreflions are fenhbly proportional to 

the extending or comprefling forces ; and therefore the con- 
19 f , netting forces are proportional to the dijlanccs of the particles 

uir^di'co- from their quiefcent, neutral, or inatlive pofttions. 1 his feems 
vered by to have been firil viewed as a law of nature by the penetra* 
Dr Hooke, tj e 0f p>r Robert Hooke, one of the moft eminent phi- 

lofophers of the laft century. He publifhed ^ cipher, which 
he faid contained the theory of fpringinefs and of the mo- 
tions of bodies by the aftion of fprings. It was this, cc it 
inosssttu 2/.—When explained in his differtation,publifh- 
ed fome years after, it was ut tenfiofic vis. This is precife- 
ly the propolition juft now afferted as a general fa£t, a law 
of nature. This differtation is full of curious obferyations 
of fads in fupport of his affertion. In his application to 
the motion of bodies he gives his noble difcovery of the ba- 
iance-fpring of a watch, which is founded on this law. The 
fpring, as it is more and more coiled up, or unwound, by the 
motion of the balance, afts on it with a force proportional 
to the diftance of the balance from its quiefcent pofition. 
The balance therefore is a&ed on by an accelerating force, 
which varies in the fame manner as the force of gravity aft- 
ing on a pendulum Twinging in a cycloid. Its vibrations 
therefore muft be performed in equal time, whether they are 
wide or narrow. In the fame diflertation Hooke mentions 
all the fails which John Bernoulli afterwards adduced in fup- 
port of Leibnitz’s whimfical dodrine of the force of bodies 
in motion, or the do&rine of the vires viva; a dodrine which 
Hooke might juftly have claimed as his own, had he not feen 

ao its futulity. 
And con- Experiments made fince the time of Hooke (how that 
firmed by this law is ftridly true in the extent to which we have li- 
tbeexpa- niited it, viz. in all the changes of form which will be com- 

aha'T tf PIetely undone by the elafticity of the body. It is nearly 
true to a much greater extent. James Bernoulli, in his dif- 
fertation on the elaftic curve, relates fome experiments of his 
own, which fcem to deviate confiderably from itbut on 
clofe examination they do not. The fineft experiments are 
thofe of Coulomb, publifhed in fome late volumes of the me- 
moirs of the Academy of Paris. He fufpended balls by wires, 
and obferved their motions of ofcillation, which he found 
accurately coi refponding with this law. 

This we (hall find to be a very important fad in the doc- 
trine of the ftrength of bodies,, and we deftre the reader to 
make it familiar to his mind. If we apply to this our man- 
ner of exprefiing thefe forces by perpendicular ordinates Cc, 
D d (fig. 1.), we mull take other lituations E, F, of the 
particle B, and draw E e, F f; and we muft have D d: F/ 
= BD : BF, or C c : E f = BC :.BE. In fuch a fuppo- 
fition ¥ dlS c e muft be a ftraight line. But we {hall have 
abundant evidence by and by that this cannot be ftridly * 
true, and that the line Bee which limits the ordinates ex* 
preffing the attradive forces becomes concave towards the 
line ABE, and that the part B e// is convex towards it. 
All that can be fafely concluded from the experiments hi- 
therto made is, that to a certain extent the forces, both at- 
tradive and repullive, are fetfibly proportional to the dilata- 

JJ tions and compreflions. For, 
When a yz/j/y, It is univeifally obferved, that when the dilatations 

Iji body is bave proceeded a certain length, a lefs addition of force is 

hied' fufficient to increafe the dilatation in the. fame degree. T his 

fmal ad- always obferved when the body has been fo far ftretched 
dition of that it takes a fet, and does not completely recover its form, 
force will The like may be generally obferved in compreflions. Moft 

dllataticn* Per^on& recoiled, that in violently ftretching an elaftic 
cord, it becomes fuddenly weaker, or more eafily ftretched. 
But thefe phenomena do not pofitively prove a diminution 
of the corpufcular force ading on one particle.; It more 

compreflions we may fuppofe fomething of the lame kind; 
for when we comprefs a body in one diredion, it common- 
ly bulges out in another; and in cafes o! very violent adion- 
fome particles may be difunited, whofe tranfverle adion had. 
formerly balanced part of the comprefling force. For the 
reader will fee on refledion, that fince the compreflion in 
one diredion caufes the body to bulge out in the tranlverfe 
diredion ; and lince this bulging out is in oppofition to the 
tranfverfe forces of attradion, it muft employ fome part of 
the comprefling force. And the common appearances are 
in perfed uniformity with this conception of things. When 
we prefs a bit of dryifh clay, it fwells out and cracks tranf- 
verfely. When a pillar of wood is overloaded, it fwells out, 
and fmall crevices appear in the diredion of the fibres. After 
this it will not bear half of the load. This the carpenters 
call CRIPPLING ; and a knowledge of the circumftances which, 
modify it is of great importance, and enables us to underftand 
fome very paradoxical appearances, as will be fhown by and by. 

This partial difuniting of particles formerly cohering is, 
we imagine, the chief reafon why the totality of the forces 
which really oppofe an external drain does not increafe in 
the proportion of the extenfions and compreflions. But fuf- 
ficient evidence will alfo be given that the forces which would 
cpnned one particle with one other particle do not augment 
in the accurate proportion of the change of diftance; that 
in extenfions they increafe more (lowly, and in compreflions 
more rapidly- _ _ 

But there is another caufe of this deviation perhaps equal-Duftility 
ly effedual with the former. Moft bodies manifeft fome de-another 

gree of dudility. Now what is this ? The fad is, that th®^^?^ 
parts have taken a new arrangement, in which they again1,0 1 

cohere. Therefore, in the paffage to this new arrangement, 
the fenfible forces, which are the joint refult of many cor- 
pufcular forces, begin to refped this new arrangement in- 
llead of the former. This muft change the fimple law of 
corpufcular force, charaderiftic of the particular fpecies of 
matter under examination. It does not require much reflec- 
tion to convince us that the poflible arrangements which the 
particles of a body may acquire, without appearing to change 
their nature, muft be more numerous according as the par- 
ticles are of a more complex conftitution ; and it is reafon- 
able to fuppofe that the conftitution even of the moft fimple 
kind of matter that we are acquainted with is exceedingly 
complex. Our microfcopes (how us animals fo minute, that 
a heap of them muft appear to the naked eye an uniform 
mafs with a grain finer than that of the fineft marble or ra- 
zor hone; and yet each of thefe has not only limbs, but bones, 
mufcular fibres, blood-veffds, fibres, and a blood confiding, 
in all probability, of globules organifed and complex like 
our own. The imagination is here loft in wonder; and no- 
thing is left us but to adore inconceivable art and wifdom, 
and to exult in the thought chat we are the only fpedators 
of this beautiful feene who can derive pleafu're from the view. 
What is trodden under foot with indifference, even by the 
half-reafoning elephant, may be made by us the fource of 
the pureft and moft unmixed pkafure. But let us proceed 
to abferve, 

Gthly, That the forces which conned! the particles of tan’TjK.^rc,s 

gible bodies change by a change of diftance, not only in de-whlch con- 
gree, but alfo in kind.. The particle B (fig. 1.) is attracted neA the 
by A when in. the fituation C or E. It is repelled by it when particles of 
at D or E. It is not affedted by it when in the fituation B. The c 

reader is requefted carefully to remark, that this is not an infe- change by 
rencefoundedon the authority of our mathematical figure. The a change 
figure is anexpreflion (to aflift the imagination) of fadts in na-0^ift4neft* 
ture. It requires UQ force to keep the particles of a body in 
a,. # ~" thefr 
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^^e'r cIlue^ccnt Situations: but if they are Separated by ftretch- 
t ^ ^ mg the body, vhey endeavour (pardon the figurative expref- 

fion) to come together again. If they are brought nearer 
by comprefiion, they endeavour to recede. This endeavour is 
manifetted by the neceffity of employing force to maintain 
the extenfion or condenfation ; and we reprefent this by the 
different pofition of our lines. But this is not all: the par- 
ticle B, which is repelled by A when in the fituation F or 
D, is neutral when at B, and is attrafted when at C or E, 
may be placed at fuch a diflance A G from A greater than 
AB that it fhall be again repelled, or at fuch a diffance AH 
that it (hall again be attra&ed; and thefe alterations may be 
repeated again and again. This is curious and important, 
and requires fomething more than a bare affertion for its 
proof. 

In the article OPTICS we mentioned the moft curious and 
valuable obtervations of Sir Ifaac Newton, by which it ap- 

amln^el- Pears l^at %ht is thus alternately attrafted and repelled by 
led. Bodies. The rings of colour which appear between the ob- 

jeft glades of long telefcopes fhowed, that in the fmall inter- 
val of To'coth of an inch, there are at lead an hundred fuch 
changes obfervable, and that it is highly probable that tbefe 
alternations extend to a much greater diflance. At one of 
thefe diltances the light aftualiy converges towards the fo- 
lid matter of the glafs, which we exprefs fhortly, by faying 
that it is attradled by it, and that at the next diitance it de- 
clines from the glafs, or is repelled by it- The fame thing 
is more fimply inferred from the phenomena of light palling 
by the edges of knives and other opaque bodies. We refer 
the reader to the experiments themfelves, the detail being 
too long for this place; and we requeft the reader to confi- 
der them minutely and attentively, and to form diftinft no- 
tions of the inferences drawn from them. And we ddire it 
to be remarked, that although Sir Ifaac, in his diicuflion, 
always confiders light as a fet of corpufcles moving in free 
fpace, and obeying the aftions of external forces like any 
other matter, the particular conclufion in which we are juft 
now interefted does not at all depend on this notion of the 
nature of light. Should we, with Des Cartes or Huy- 
gens, fuppoie light to be the undulation of an elaftic me- 
dium, the conclufion will be the fame. The undulations 
at certain diftances are difturbed by forces direfted towards 
the body, and at a greater diftance, the difiurbing forces 

ei. tend from the body. 
The fame But the fame alternations of attraftion and repulfion may 
fllternationsbe obferved between the particles of common matter. If 

^onarid" we a P*ece ver7 ^at an^ we^ P°hfhed glafs, fuch as 
repulfion are TTia(ie for the horizon glalfes of a good Hadley’s qua- 
nbfervable drant, and if we wrap round it a fibre of filk as it comes 
in the par- from the cocoon, taking care that the fibre nowhere crofs 

other bo ariother» and then prefs this pretty hard on fuch another 
dies as pkee of glafs, it will lift it up and keep it fufpended. The 
glaft. particles therefore of the one do moft certainly attraft thofe 

of the other, and this at a diftance equal to the thicknefs of 
the filk fibre. This is nearly the limit; and it fometimes re- 
quires a confiderable preflure to produce the effeft. The 
preflure is effeftual only by comprefling the filk fibre, and 
thus ditninilhing the diftance between the glafs plates. This 
adhefion cannot be attributed to the preffure of the atmo- 
fphere, becaufe there is nothing to hinder the air from infi- 
rnuatir.g itfdf between the plates, fince they are feparated 
by the filk. Befides, the experiment fucceeds equally well 
.tinder the receiver of an air-pump. This moft valuable ex- 
periment was firft made by Huygens, who reported it to 
the Royal Society, It is narrated in the Philofophical 
Tranfaftions, n° 86. 

Here then is an attraftion afting, like gravity, at a di- 
itance. But take away the lilk fibre, and try to make tire 
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glafies touch each other, and we {hall find a very great force Strength! 
neceflary. By Newton’s experiments it appears, that unlefs ’ 
the prifmatic colours begin to appear between the glaffes, 'r^ 
they are at leaft -g-g-gth of an inch afunder or more. Now we 
know that a very confiderable force is neceftary for produ- 
cing thefe colours, and that the more we prefs the glafies 
together the more rings of colours appear. It alfo appears 
from Newton’s meafures, that the difference of diftance be- 
tween the glafi'es where each of thefe colours appear is about 
the 89,000th part of an inch. We know farther, that when 
we have produced the laff appearance of a greafy or pearly 
colour, and then augment the preffure, making it about a thou- 
fand pounds on the fquare inch, all colours vanifh, and the 
two pieces of glafs feem to make one tranfparent undiftin- 
guiftiable mats. They appear now to have no air between 
them, or to be in mathematical contaft. But another fa<ft 
{hows this conclufion to be premature. The fame circles 
of colours appear in the top of a foap bubble ; and as it 
grows thinner at top, there appears an unreflefting fpot 
in the middle. We have the greateft probability therefore 
that the perfeft tranfparency in the middle of the two glafles 
does not arife from their being in contaft, but becaufe the 
thicknefs of air between them is too fmall in that place for the 
refleftion of light. Nay, Newton exprftsly found no reflec- 
tion where the thicknefs was jfths or more of the -g-j-^o-oth 
part of an inch- 

All this while the glaffes arc ftrongly repelling each other, 
for great preffure is neceffary for continuing the appearance 
of thofe colours, and they vanifti in fuccefion as the preffure 
is diminifhed. This vanifhing of the colours is a proof 
that the glafles are moving off from each other, or repel- 
ling each other* But we can put an end to this repulfion by 
very ftrong preffure, and at the fame time Aiding the glaffes 
on each other. We do not pretend to account for this ef- 
feft ot the Aiding motion; but the faft is, that by fo doing, 
the glaffes will cohere with very great force, fo that we 
fhall break them by any attempt to pull them afunder. 
It commonly happens (at leaft it didfo with us), that in this 
Aiding compreflion of two frnooth flat plates of glafs they 
fcratch and mutually deftroy each other’s furface. It is 
alfo worth remarking, that different kinds of glafs exhibit 
different properties in this refpeft. Flint glafs will attraft 
even though a filk fibre lies double between them, and they 
much more readily cohere by this Aiding preffure. 

Here then are two dift ;nces at which the plates of glafs 
attraft each other ; namely, when the filk fibre is interpofed, 
and when they are forced together with this Aiding motion. 
And in any intermediate fituation they repel each other. 
We fee the fame thing in other folid bodies. Two pieces Lead ari 
of lead made perfeftly clean, may be made to cohere byiron- 

grinding them together in the fame manner. It is in this 
way that pretty ornaments of filver are united to iron. 
The piece is feraped clean, and a fmall bit of fiiver like a 
fifti fcale is laid on. The die which is to ftrike it into a 
flower or other ornament is then fet on it, and we give it a 
fmart blow, which forces the metals into contaft as firm as 
if they were foldered together. It fometimes happens that 
the die adheres to the coin fo that they cannot be fepara- 
ted : and it is found that this frequently happens, when 
the engraving is fuch, that the raifed figure is not complete- 1 
ly furrounded with a fmooth flat ground. The probable ProbabJI 

caufc of this is curious. When the coin has a flat fur face cau^e 

all around, this is produced by the moft prominent part of dk^ihig 
the die. This applies to the metal, and completely confines to the c<t. 
the air which filled the hollow of the die. As the prefl’ure 
goes on, the metal is fqueezed up into the hollow of the 
die; but there is,ftill air compreffed between them, which 
cannot efcape by any paffage. It is therefore prodigioufly 

condenfed, 
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jalJtrenpth ofcon(3cnfed, and exerts an elafticlty proportioned to the 
^Materials condenfation. This fervcs to feparate the diet from the 

^""l_v metal when the ftroke Is over. Tlie hollow part of the 
die has not touched the metal all the while, and we may 
fay that the impreflion was made by air. If this air 
efcape by any engraving reaching through the border, they 
cohere infeparably. 

We have admitted that the glafs plates are in contaft 
when they cohere thus firmly. But we are not certain of 
this: for if we take thefe cohering glafies, and touch 
them with water, it quickly infinuates itfelf between them. 
Yet they flill cohere, but can now be pretty eafily fepa- 
rated. 

It is owing to this repuifion, exerted through its nroper 
fphere, that certain powders fwim on the furface of water, 

clIc-Twim-' and arc wttted with great difficulty. Certain infefts can 
min? in a run about on the furface of water. They have brufhy feet, 
iluid fpe- which occupy a confiderable furface ; and if their Heps are 
c fically viewed with a magnifying glafs, the furface of the water 
filter is feen depreffed all around, refembling the footfteps of a 

2S 
Rcpulfion 
the caufe 

than thein- 
; felves. man walking on feather-beds. This is owing to a repui- 

fion between the brufh and the water. A common fly 
cannot walk in this manner on water. Its feet are wetted, 
becaufe they attraft the water inftead of repelling it. A 
fteel needle, wiped very clean, will lie on the furface of wa- 
ter, making an impreffion as a great bar would make on a 
featherbed ; and its weight is lefs than that of the difplaced 
water. A dew drop lies on the leaves of plants without 
touching them mathematically, as is plain from the extreme 
brilliancy of the refleftion at the pofterior furface ; nay, 
it may be fometisnes obferved that the drops of rain lie on 
the furface of water, and roll about on it like balls on a 
table. Yet all thefc fubilances can be wetted; that is, wa- 
ter can be applied to them at fuch distances that they at- 
tract it. 

What we faid a little ago of water infinuating itfelf be- 
tween the glafs plates without altogether deftroying their 
cohefion, (hows that this cohefion is not the fame tliat obtains 
between the particles of one of the plates; that is, the 
two plates are not in the ftate of one continued mafs. It 
is highly probable, therefore, that between thefe two dates 
there is an intermediate ftate of repuifion, nay, perhaps many 
fuch, alternated with attra&ive ftates. 

A piece of ice is elaftic, for it rebounds and it rings. 
Its particles, therefore, when comprefled, refile ; and when 
flretched, contrail again. The particles are therefore in the 
ftate reprefented by Bin figure i. ailed on by repuliive 
forces, if brought nearer ; and by attrailive forces, if drawn 
further afunder. Ice expands, like all other bodies, by heat. 
It abforbs a vaft quantity of fire ; which, by combining its 
attraihons and repulhons wrth thofe of the particles of ice, 
changes completely the law of ailion, without making any 
fenfible change in the diftance of the particles, and the ice 
becomes water. In this new ftate the particles are again in 
limits between attrailive and repulfive forces ; for water has 
been fhown, by the experiments o" Canton and Zimmerman, 
to be elaftic or compreffible. It again expands by heat. It 
again abforbs a prodigious quantity of heat, and becomes 
elaftic vapour; its particles repelling each other at all di- 
ftances yet obferved. The diftance between the particles 

° °.Iie plate glafs and thofe of another which lies on it, 
and is carried by it, is a diflance of repuifion ; for the force 
which ftipports the upper piece is a&ing in oppofition to its 
weight.. I his diftance is iefs than that at which it would 

Jufpend it below it with a filk fibre interpoied ; for no prif- 
matic colours appear between them when the filk fibre is 
interpofed. But the diftance at which glafs attradts water 
w much lefs than thus, for no colours appear when glafs is 

7 1 S T R 
wetted with waiter. This diftance is lefs, and not greater, Strength of 
than the other; for when the glafies have water interpofed Materials- 
between them inftead of air, it is found, that when any par- ' 
ticular colour appears, the thicknefs of the plate of water is 
to that of the plate of air which would produce the fame 
colour nearly as 3 to 4. Now, if a piece of glafs be wet- 
ted, and exhibit no colour, and another piece of glafs be Am- 
ply laid on it, no colour will appear ; but if they are ftrong- 
ly prefled, the colours appear in the fame manner as if the 
glaiTes had air between. Alfo, when glafs is Amply wetted, 
and the film of water is allowed to evaporate, when it is 
thus reduced to a proper thinnefs, the colours fhow them- 
felves in great beauty. 

Thefe are a few of many thoufand fails, by which it is Parties 
unqueftionably proved that the particles of tangible matter of matter 
are conneiled by forces ailing at a diftance, varying withconne<fteci' 
the diftance, and alternately attrailive and repulfive. If^f°rces 

we reprefent thefe forces as we have already done in fig. 1. diftance! ^ 
by the ordinates C c, D r/, E e, F/, &c. of a curve, it is 
evident that this curve muft crofs the axis at all thofe dt- 
ftances where the forces change from attrailive to repuL 
five, and the curve muft have branches alternately above 
and below the axis. 

All thefe alternations of attrailion and repuifion take 
place at fmall and infenllble diftances. At all fenfible diftan- 
ces the particles are influenced by the attrailion of gravita- 
tion ; and therefore this part of the curve muft be a hyper- 

bola whofe equation is y = —. What is the form of 

the curve correfponding to the fmalleft diftance of the par- 
ticles ? that is, what is the mutual aition between the par- 
ticles juft before their coming into abfolute contail ? Ana- 
logy ffiould lead us to fuppofe it to be repuifion : for foli- 
dity is the laft and fimpleft form of bodies with which we 
are acquainted.Fluids are more compounded, containing- 

fire as an effential ingredient. We fhould conclude that 
this ultimate repuifion is infuperable, for the hardeft bodies 
are the moil elaftic. We are fully entitled to fay, that this • 
repelling force exceeds all that we have ever yet applied 
to overcome it ; nay, there are good reafons "for laying 
that this ultimate repuifion, by which the particles are kept 
from mathematical contadl, is really infuperable in its own 
nature, and that it is impoflible to produce mathematical 
contafL 

We lhall juft mention one of thefe, which we confider Mathema* 
as unanfwerable. Suppofe two atoms, or ultimate particles fical con- 
of matter A and B. Let A be at reft, and B move up to iinPoi:r 

it with the velocity 2; and let us fuppofe that it cemes into 
mathematical contact, and impels it (according to the com- 
mon acceptation of the word). Both move with the velo- 
city 1. This is granted by all to be the final refult of the 
collifion. Now the inftant of time in which this commu- 
nication happens is no part either of the duration of the 
folitary motion of A, nor of the joint motion of A and B : 
It is the reparation or boundary between them. It is at 
once the end of the firft, and the beginning of the fecond, 
belonging equally to both. A was moving with the 
velocity 2. The diftinguilhing circumftance therefore of 
its mechanical ftate is, that it has a determination (however 
incomprehenfible) by which it would move for ever with 
the velocity 2, if nothing changed it. This it has during 
the wliole of its folitary motion, and therefore in the laib 
inftant of this motion. In like manner, during the whole 
of the joint motion, and therefore in the firft inftant of this- 
motion, the atom A has a determination by which it would; 
move for ever with the velocity 1. In one and the fame 
inftant, therefore, the atom A has two incompatible deter- 
minations. Whatever notion we can form of this ftate,, 

which 

l. 
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Strength of winch we call velocity, as a diftlnihion of condition) the 
Materiels, {ame impoffibility of conception or the fame abfurchty oc* 

Ww—yi*. ' can jj. ^voided in any other way Y 

fayinsf, that thia change of A’s motion is brought about 
by infentible gradations; that is, that A and B mnuence 
each other preciftly as they would do if a flender fpnng 
were interpofed. The reader is defired to look at what we 
have faid in the article PHYSICS, $ ?2. 

The two magnets there fpoken of are good repreien- 
tatives of two atoms endowed with mutual powers of re- 
pulfion ; and the communication of motion is accomphmed 
in both cafes in precifely the fame manner. 

If, therefore, we {hall ever be fo fortunate as to difeover 
the law of variation of that force which conne&s one ATOM 

of matter with another atom, and which is therefore charac- 
teriftic of matter, and the ultimate fource of all its lenfible 
qualities, the curve whofe ordinates reprefent the kind and 
the intenfity of this atomical force will be fomethmg like 
that fketched in fig. 2. The firft branch an B will have 
AK (perpendicular to the axis AH) for its afiymptote, 
and the laft branch l m o will be to all fenle a hyperqola, 
having AO for its affymptote ; and the ordinates IL, m M, 

* ° I I 

See. will be proportional to AM*’ ^'C‘ exPreWnS 

the univerfal gravitation of matter. It will have ™anY 
branches B3C, D^E, F/G, &c. expreffing attraaions, 
and alternate repulfive branches C f D, E £ F, H, &c. 
All thefe will be contained within a diftance A. H, which 
does not exceed a very minute fraftion of an inch. 

The iim- The fimpleft particle which can be a conftituent of 
pleft ex- a body having length, breadth, and thicknefs, mult contitt 
tendei par- 0£ four atoms, all of which combine their influence on 

it'offour “O™ «f “”'lther f"ch Partide-, 11 “ T11'"' r 
a-oms the curve which expreffes the faces that conneft two fuch 

particles muft be totally different from tins original curve, 
this hylarchic principle. Suppofing the laft known, our 
mathematical knowledge is quite able to difeover the hill; 
but when we proceed to compofe a body of particles, each 
of which confifts of four fuch particles, we may venture to 
fay, that the compound force which connects them is al- 
moft beyond our fearch, and that the difeovery of the pri- 
mary force from an accurate knowledge of the corpulcular 
forces of this particular matter is abfolutely out of our 
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nothing will be got by a hafty look at it. The reader wili 
be particularly pleafed with the facility am! evidence with '* 
which the ingenious author has deduced all the ordinary 
principles of mechanics, and with the explanation which he 
has given of fluidity, and his deduftion from thence of 
the laws of hydrollatics. No part of the treatife is more 
valuable than the doftrine of the propagation of prefiure 
through folid bodies. This, however, is but juft touched 
on in the courfe of the inveftigation of the principles of 
mechanics. We fliall borrow as much as will fuffice for 
our prefent inquiry into the ftrength of materials ; and we 
truft that our readers are not difpleafed with this general 
ficetch of the do&rine (if it may be fo called) of the co- 
hefion of bodies. It is curious and important in itfelf, The doc i 
and is the foundation of all the knowledge we can acquire ° j 
of the prefent article. We are forry to fay that it as a new 
yet a new fubjeft of fludy ; but it is a very promifing one,je(ft. 
and we by no means defpair of feeing the whole of chemi- 
itry brought by its means within the pale of mechanical 
fcience. The great and diftinguifhing agent in chemiftry 
is heat, or fire the caufe of heat; and one of its moft An- 
gular eftedts is the converfion of bodies into elaftic vapour. 
We have the clearefl evidence that this is brought about 
by mechanical forces : for it can be oppofed or prevented 
by external prefiure, a very familiar mechanical force. We x 

may perhaps find another mechanical force which will pre- 
vent fufion. 

HAVING now made our readers familiar with the mode 
of action in which cohefion operates in giving ftrength to 
folid bodies, we proceed to confider the ftrains to which 
this ftrength is oppofed. 

A piece of folid matter is expofed to four kinds of 
ftrain, pretty different in the manner of their operation. 33 

1. It may be torn afunder, as in the cafe of ropes, ftretch- Strainci 
ers, king-polls, tye-beams, &c. 

2. It may be crufhed, as in the cafe of pillars, polls, and^^ 
trufs-beams. 

3. It may be broken acrofs, as happens to a joift or lever 
of any kind. 

4. It may be wrenched or twifted, as in the cafe of the 
axle of a wheel, the nail of a prefs, &c. 

I. IT MAY BE PULLED ASUNDER. 

power. 
34 

All that we can learn is, the pofiibility, nay the certain- 
ty, of an innumerable variety of external fenfible forms and 
qualities, by which different kinds of matter will be diftin- 
guifhed, arifing from the number, the order of compofition, 
and the arrangement of the fubordinate particles of which 
a particle of this or that kind of matter is compofed. All 
thefe varieties will take place at thofe fmall and m fen fib L 
Pittances which are between A and H, and may produce 
all that variety which we obferve in the tangible or mecha- 
nical forms of bodies, fuch as elafticity, duaility, hardnefs, 
foftnefs, fluidity, vapour, and all thofe unfeen motions or 
aAions which we obferve in fufion and congelation, eva- 
poration and condenfation, foliation and precipitation, cry- 
itallization, vegetable and animal aflimilation and fecre- 
tion, &c. &c. &c. while all bodies muft be, in a certain de- 
gree, elaftic, all muft gravitate, and all muft be imeompene- 

This general and fatisfaftory refemblance between the 
appearances of tangible matter and the legitimate confe- 
quence of this general hypothetical property of an atom of 
matter, affords a confiderable probability that fuch is the 
origin of all the phenomena. We earneftly recommend to 
•our readers a careful perufal of Bofcovicii s celebrated trea- 
tife. A careful perufal is neccffary for feeing its value ; and 

This is the fimpleft of all ftrains, and the others are in-Mute 
deed modifications of it. To this the force of cohefion is 
direEtly oppofed, with very little modification of its aftion 
by any particular circumftances. 

When a long cylindrical or prifmatic body, fuch as a rod 
of wood or metal, or a rope, is drawn by one end, it muft 
be refifted at the other, in order to bring its cohefion into 
aftion. When it is faftened at one end, we cannot conceive 
it any other way than as equally ftretched in all its parts ; 
for all our obfervations and experiments on natural bodies 
concur in fhowing us that the forces which conned! their 
particles, in any way whatever, are equal and oppofite. This 
is called the third law of motion; and we admit its univer- 
fality, while we affirm that it is purely experimental (fee 
PHYSICS). Yet we have met with differtations by perfons 
of eminent knowledge, where propofitions are maintained 
inconfiftent with this. During the difpute about the com- 
munication of motion, fome of the ableft writers have faid, 
that a fpring compreffed or ftretched at the two ends was 
gradually lefs and lefs cpmpreffed or ftretched from the ex- 
tremities towards the middle : but the fame writers acknow- 
ledged the univerfal equality of adlion and readlion, which 
is quite incompatible with this ftate of the fpring. No fuch 
inequality of compreffion or dilatation has ever been obfer- 

ved; 
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l^ ^ngth ofved ; arid a little refleaion will fhow it to be impofllble, in 

utcials. conf-ftencv with the equality of adion and readion. 
g;nce all parts are thus equally ftretched, it follows, that 

the (train in any tranfverfe fedtion is the fame, as alfo in 
every point of that fedion. If therefore the body be fup- 
pofed of a homogeneous texture, the cohefion of the parts 
is equable ; and (ince every part is equally ftretched, the 
particles are drawn to equal diftances from their quiefcent 
poiitions, and the forces which are thus excited, and now 
exerted in oppofition to the (training force, are equal. _ This 
external force may be increafed by degrees, which will gra- 
dually feparate the part of the body more and more from 
each other, and the conneding forces increafe with this in- 
creafe of diftance, till at laft the cohefion of fome particles 
is overcome. This muft be immediately followed by a 
rupture, becaufe the remaining forces are now weaker than 
before. 

It is the united force of cohefion, immediately before the 
difunion of the firft particles, that vre call the STRENGTH of 
the fedion. It may alfo be properly called its ABSOLUTE 

STRENGTH, being exerted in thefimpleft form, and not mo- 
dified by any relation to other circumftances. 

.35 If the external force has not produced any permanent 

I nee'tobe change on the body, and it therefore recovers its former di- . 
■ended tomenfions when the force is withdrawn, it is plain that this 
every ftrain may be repeated as often as we pleafe, and the body 

which withftands it once will always withftand it. It is 
evident that this (hould be attended to in all conftrudions, 
and that in all our inveftigations on this fubjed this fiiould 
be kept ftridly in view. When we treat a piece of foft 
clay in this manner, and with this precaution, the force em- 
ployed muft be very fmall. If we exceed this, we produce 
a permanent change. The rod of clay is not indeed torn 
afunder ; but it has become fomewhat more (lender: the 
number of particles in a crofs fedion is now fmaller; and 
therefore, although it will again, in this new form, (offer, or 
allow an endlefs repetition of a certain drain without any far- 
ther permanent change, this ftrain is fmaller than the former. 

Something of the fame kind happens in all bodies which 
receive a SETT by the drain to which they areexpofed. All 
dudile bodies are of this kind. But there are many bodies 
which are not dudile. Such bodies break completely when- 
ever they are ftretched beyond the limit of their perfed ela- 
fticity. Bodies of a fibrous ftrudure exhibit very great 
varieties in their cohefion. In fome the fibres have no la- 
teral cohefion, as in the cafe of a rope. The only way in 
which all the fibres can be made to unite their ftrength is, 
to twift them together. This caufes them to bind each other 
fo faft, that any one of them will break before it can be 
drawn out of the bundle. In other fibrous bodies, fuch as 
timber, the fibres are held together by fome cement or glu- 
ten. This is feldom as ftrong as the fibre. Accordingly 
timber is much eafier pulled afunder in a diredion tranfverfe 
to the fibres. There is, however, every poffible variety in 
this particular. 

In ftretebing and breaking fibrous bodies, the vifible 
exteniion is frequently very confiderable. This is not fole- 
ly the increafing of the diftance ol the particles of the cohe- 
ring fibre ; the greateft part chiefly arifes frorq drawing the 
crooked fibre ftraight. In this, too, there is great diverfity ; 
and it is accompanied with important differences in their 
power of withftanding a ftrain. In fome woods, fuch as 
fir, the fibres on which the ftrength moft depends are very 
ftraight. Such woods are commonly very elaftic, do not 
take a fett, and break abruptly when overftrained : others, 
Inch as oak and birch, have their refilling fibres very undu- 
lating and crooked, and ftretch very fenfibly by a ftrain. 
I hey are very liable to take a fet, and they do not break fo 
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fuddenly, but give warning by complaining, as the carpenters Strength of 
call it ; that Is, by giving vifible figns of a derangement of Materir‘la~j 

texture. Hard bodies of an uniform glaffy ftrudure, or 
granulated like Hones, are elaftic through the whole extent 
of their cohefion, and take no fett, but break at once when 
overloaded. 

Notwithftanding the immenfe variety which nature exhi- 
bits in the ftrudure and cohefion of bodies, there are cer- 
tain general fads of which we may now avail ourldves with 
advantage. In particular, ,r 

The abfolute cohefion is proportional to the area ofTheabfo- 
the fedion. This muft be the cafe where the texture is h:te cohe- 
perfedly uniform, as we have reai’on to think it is in glafs ^ 
and the dudile mttals. The cohefion of each particle oroporrion- 
being alike, the whole cohefion muft be proportional al to the 
to their number, that is, to the area of the fedion. The ar< a of the 
fame muft be admitted with refped to bodies of a granula- 
ted texture, where the granulation is regular and uniform, to^he^ex-" 
The fame muft be admitted of fibrous bodies, if we fuppofe rending 
their fibres equally ftrong, equally denfe, and fimilarly dif-force, 
pofed through the whole fedion ; and this we muft either 
(uppofe, or muft (late the diverfity, and meafure the cohe- 
fion accordingly. 

We may therefore affert, as a general propofition on this 
fubjed, that the abfolute ftrength in any part of a body by 
which it refifts being pulled afunder, or the force which 
muft be employed to tear it afunder in that part, is propor- 
tional to the area of the fedion perpendicular to the ex- 
tending force. 

Therefore all cylindrical or prifmatical rods are equally 
ftrong in every part, and wull break alike in any part; and 
bodies which have unequal fedions will always break in the 
(lendereft part. The length of the cylinder or prifm has 
no effed on the ftrength ; and the vulgar notion, that it is 
eafier to break a very long rope than a fhort one, is a very 
great miftake. Alfo the abfolute ftrengths of bodies 
which have fimilar fedions are proportional to the fquares 
of their diameters or homologous (ides of the fedion. 

The weight of the body itfelf may be employed to ftrain 
it and to break it. It is evident, that a rope may be fo 
long as to break by its own weight. When the rope is 
hanging perpendicularly, although it is equally ftrong in 
every part, it will break towards the upper end, becaufe the ,3 
ftrain on any part is the weight of all that is below it. Its Rei-> -ve 
RELATIVE STRENGTH in any part, or power of withftand-ft* 
ing the ftrain which is adually laid on it, is inverfely as the 
quantity below that part. 

When the rope is ftretched horizontally, as in towing a 
(hip, the ftrain arifing from its weight often bears a very 
fenfible proportion to its whole ftrength. 

Let AEB (fig. 3.) be any portion of fuch a rope, and 
AC, BC be tangents to the curve into which its gravity 
bends it. Complete the parallelogram ACBD. It is well 
known that the curve is a catenaria, and that DC is per- 
pendicular to the horizon ; and that DC is to AC as the 
weight of the rope ALB to the ftrain at A. 

In order that a (ufpended heavy body may be equally 
able in every part to carry its own weight, the iedion in 
that part muft be proportional to the folid contents of all 
that is below it. Suppofe it a conoidal fpindle, formed by 
the revolution of the curve A a s (fig. 4.) round the axis 
CE. We muft have AC 2; a c2 = AEB fob : a E £ fob 
This condition requires the logarithmic curve for A a e, of 
which Cc is the axis. 

Thefe are the chief general rules which can be fafely de- 
duced from our cleareft notions of the cohefion of bodies. 
In order to make any praftical ufe of them, it is proper to 
have fome meafures of the cohefion of fuch bodies as are 

B com- 
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Sf^engthof commonly employes in our mechanicf!, and other flructures 
Moteiials. w}^ere they are expoted to this kind ot ftrain. Iheie 

mmmJ muft. be deduced folely from experiment. Therefore they 
The cvhe- mutt be coniidered as no more than ®eneral values, or as 
fion of m«- the averages of many particular trials. The irregularities 
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talsdependsart> Very great, becanfe none of the fubftances are con (tan t 
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IJ?, METALS. 

Gold, caft 

Silver, caft 

[ 

Copper, caft 

f Japan. 
| Barbary 

^ Hungary 
j Anglefea 
L Sweden 

I 

Iron, call 

Iron, bar 

Steel, bar 

Tin, caft 

Ordinary 
I Stirian 
(Beft Swedifh and Ruffian 
Horfe-nails 

C Soft 
^ Razor temper 
f Malacca 
| Banca 

<( Block 
i Erglifti block 
L grain 

{ 

Lead, caft 
Reg ulus of antimony 
Zinc 
Bifmuth 

lbs, S trend, 
860 

1,000 ^ 
2,6CO 
2,900 

    and firmnefs. Metals differ by a thoufand 
circumftances unknown to us, according to their purity, to 
the heat with which they were melted, to the moulds in 
which they were caft, and the treatment they have after- 
wards received, by forging, wire-drawing, tempering, &c. 

It is a very curious and inexplicable faft, that by forging' 
ji metal, o* by frequently drawing it through a imopth 
bole in a fteel plate, its cohefion is greatly increafed. This 
operation undoubtedly deranges the natural fituation of the 
particles. They are fqueezed clofer together in one direc- 
tion ; but it is not in the direction in which they relift the 
fra&ure. In this direction they are rather feparated to a 
greater diftance. The general denlity, however, is augment- 
ed in all of them except lead, which grows rather rarer by 
wire-drawing : but its cohefion may be more than tripled 
by this operation. Gold, filver, and brafs, have their co- 
hefion nearly tripled ; copper and iron have it more than 
doubled. Li this operation they alfo grow much harder. 
It is proper to heat them to redneis after drawing a little. 
This is called nealing or annealing. It foftens the metal again, 
and renders it fufceptible of another drawing without the 
rifk of cracking in the operation. 

We do not pretend to give any explanation of this re- 
markable and very important faft, which has femething re- 
fembling it in woods and other fibrous bodies, as will be 
mentioned afterwards. 

The varieties in the cohefion of ftones and other minerals, 
and of vegetable and animal fubftances, are hardly fufcep- 
tible of any defeription or claffification. 

We {hall take for the meafure of cohefion the number of 
pounds avoirdupois which are juft fufficient to tear afunder 
a rod or bundle of one inch fquare. l‘rom this it will be 

It is very remarkable that almoft all the mixtures of me-Tenair 
tals ate more tenacious than the metals themfelves. The°^nu 

change of tenacity depends much on the proportion of the 
ingredients, and the proportion which produces the moft 
tenacious mixture is different in the different metals. We 
have felefted the following from the experiments of Mufchen- 
broek. The proportion of ingredients here fdedted is that 
which produces the greateft ftrength. 

Two parts of gold with one of filver - 28,000 
Five parts of gold with one of copper •• 50,000 
Five parts of filver with ©ne of copper - 48,500 
Four parts of filver with one of tin - 41,000 
Six parts of copper with one of tin - 41,000 
Five parts of Japan copper with one,of Banca 

tin - _ 57,coo 
Six parts of Chili copper with one of Malacca 

tin - - - 6o,oco 
Six parts of Swedifh copper with one of Malac- 

ca tin - - - 64,000 
Brafs confifts of copper and zinc in an un- 

known proportion ; its ftrength is - 51 ,oco 
Three parts of block-tin with one part of lead 10,200 
Eight parts of block-tin with one part of zinc 10,000 
Four parts of Malacca tin with one part of re- 

gains of antimony - - 12,000 
Eight parts of lead with one of zinc - 4,500 
Four parts of tin with one of lead and one of 

zinc - - 13,000 

lbs. 
20,000 
24,000 
40,000 
43,coo 

i9»Sco 

22,000 
21,000 
34,oco 
3 7,coo 
42,000 
59,000 
68,000 
7S,oc° 
84,000 
71,000 (A) 

120,000 
150,000 

3,100 
2,600 
3,800 
5,200 
6,500 

Thefe numbers are of confiderable ufe in the arts. The 
mixtures of copper and tin are particularly interefting in the 
fabric of great guns. We lee that, by mixing copper 
whofe greateft ftrength does not exceed 37,000 with tin 
which does not exceed 6,000, we produce a metal whofe 
tenacity is ahnoft double, at the fame time that it is harder 
and more eaiily wrought. It is, however, more fnfible, 
which is a great inconvenience. We alfo fee that a very 
fmall addition of zine almoft doubles the tenacity of tin, 
and increafes the tenacity of lead five times ; and a fmall ad- 
dition of lead doubles the tenacity of tin. Thefe are eco- 
nomical mixtures. This is a very valuable information 
to the plumbers for augmenting the ftrength of water- 
pipes. 

By having recourfe to thefe tables, the engineer can pro- 
portion the thicknefs of his pipes (of whatever metal) to 
the preffures to which they are expoftd. 

id. WOODS. 

WE may premife to this part of the table the following 
general oblervations : 

1. The wood immediately furrounding the pith or heart Ten; 

of the tree is the weakeft, and its inferiority is fo much^ 
more remarkable as the tree is older. In this aifertion,W00' 
however, we fpeak with fome hefitation. Mufchenbroek’a 
detail of experiments is decidedly in the affirmative. Mr 
Buffon, on the other hand, fays, that his experience has 
taught him that the heart of a found tree is the ftrongeft ; 
but he gives no initances. We are certain, from many ob- 

fervatkms 

eu b 
>' 

(A) This ivas an experiment by Mufchenbroek, to examine the vulgar notion that iron forged from old horfe-nails was 
ftronger than all others, and {hows its falfity. 
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fervati'ons of ouv own on very large oaks and fii'3, that the 
heart is much weaker than the exterior parts. 

2. The wood next the bark, commonly called the 'white 
or Ilea, is alfo weaker than the red ; and the wood gra- 
dually increafes in ftrength as we recede from the centre 
to the blea, 

3. The wood is ftronger' in the middle of the trunk than 
at the fpringing of the branches or at the root; and the wood 
of the branches is weaker than that of the trunk. 

4. The wood of the north fide of all trees which grow 
in our European climates is the weakeft, and that of the 
fouth eaft fide is the ftrongelt ; and the difference is molt 
remarkable in hedge row trees, and fuch as grow hngly. 
The heart of a tree is never in its centre, but always near- 
er to the north fide, and the annual coats of wood are thin- 
ner on that fide. In conformity with this, it is a general 
opinion of carpenters that timber is ftronger whofe annual 
plates are thicker. The trachea or air-veffels are weak- 
er than the limple ligneous fibres. Thefe air-veffels are the 
fame in diameter and number of rows in trees of the fame 
fpecies, and they make the vifible feparation between the 
annual plates. Therefore when thefe are thicker, they con- 
tain a greater proportion of the fimple ligneous fibres. 

5. All woods are more tenacious while green, and lofe 
very coniiderably by drying after the trees are felled. 

The only author who has put it in our power to judge 
of the propriety of his experiments is Mufchenbroek. He 
lias defcribed his method of trial minutely, and it feems 
unexceptionable. The woods were all formed into dips 
fit for his apparatus, and part of the flip wras cut away 
to a parallelepiped of -fth of an inch fquare, and therefore 
T5-th of a fquare inch in feftion. The abfolute ftrengths of 
a fquare inch wrere as follow : 

T.ocuft treee 
^ Jujeb 

Beech, oak 
Orange 
Alder 
Elm 
Mulberry 
Willow ' . 
Afh 
Hum 
Eld*: 

lib. 
20,100 

1 8,500 
i7v-oo 
15.500 
13,900 
13,2o° 
12.500 
12,500 
12,000 
11,800 
10,000 

Pomegranate 
Lemon 
Tamarind 
Fir 
Walnut 
Pitch pine 
Quince 
Cyprefs 

' Poplar 
Cedar 

44 
nd of 0- 

; er fub- 
!. wees. 

Ivory 
Bone 
Horn 
Whalebone 
Tooth of fea-calf 
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Tire reader will furely obferve, tha} thefe numbers ex-Strength,of 

prefs fomething more than the utmoft cohefion ; for the tt‘-riatQ 
weights are fuch as will very quickly, that is, in a minute ^ 
or two, tear the rods afunder. It may be laid in general, No fub- 
that two-thirds of thefe weights will fenfibly impair the jfance to 
ftrength after a confiderable while, and that one half is the 
utmoft that can remain fufpended at them without rifle f°rture above 
ever ; and it is this laft allotment that the engineer fhould rec-one half it* 
kon uporf in his conitrudtions. There is, however, confiderable ftrength, 
difference in this refpedt. Woods of a very ftraight fibre, 
fuch as fir, will be lefs impaired by any load which is not iuf- 
ficient to break them immediately. 

According to Mr Emerfon, the load which may be fafely 
fufpended to an inch fquare is as follows : 

Iron - 76,40a 
Brafs - - - 35>6o° 
Hempen rope - - 19,600 
Ivory - - - 15,700 
Oak, box, yew, plum-tree - - 1^5° 
Elm, afh, beech - - 6,070 
Walnut, plum - - 5*36° 
Red fir, holly, elder, plane, crab - 5,000 
Cherry, hazle - - 
Alder, afp, birch, willow - - 4>29':} 

Lead - - - 430 
Freeftone - - - 974 

Fie gives us a practical rule, that a cylinder whofe dia- 
meter is d inches, loaded to one-fourth of its ablolute ftrength, 
will carry as follows : 

lib. 

9>75° 
9,250 
8.750 

8,130 
7,650 
6.750 
6,000 
5, $co 
4,880 

Iron 
Good rope 
Oak 
Fir 

Cwt. 

The rank which the different woods hold in this lift of 
Mr Emerfon’s is very different from what we find in Mu- 
fchenbroek’s. But precife meafures muff not be expected in 
this matter. It is wonderful that in a matter of fuch un- 
queftionahle importance the public has not enabled feme 
perfons of judgment to make proper trials. They are be- 
yond the abilities of private perfons. 

,IL BOBIES MAY BE CRUSHED. 

46 

Mr Mufchenbroek has given a very minute detail of the 
experiments on the afh and the walnut, dating the weights 
which were required to tear afunder flips taken from the four 
iides of the tree, and on each fide in a regular progreffion from 
the centre to the circumference. The numbers of this table 
corretponding to thefe two timbers may therefore be confi- 
dered as the average of more than 50 trials made of each ; 
and he fays that all the others were made with the fame 
cate. We cannot therefore fee any reafon for not confi- 
ding in the refults; yet they are confiderably higher than 
thofe given by fome other writers. Mr Pitot fays, on the 
authority of his own experiments, and of thofe of Mr Pa- 
rent, that 60 pounds will juft tear afunder a fquare line of 
found oak, and that it will bear 50 with fafety. This gives 
8640 for the utmoft ftrength of a fquare inch, which is much 
inferior to Mufchenbroek’s valuation. 

We may add to thefe, 

16,270 
5,250 

8,750 
7»500 

4>°75 

It is of equal, perhaps greater, importance to know the ft is of fin- 
ftrain which may be laid on folid bodies without danger ofportance to 
crufhing them. Pillars and polls of all kinds are expofed to^'!ow wfiat 

this Ilrain in itsfimpleft form; and there are cafes where the1 

Itrain is enormous, viz. where it arifes from the oblique po- 
fition of the parts; as in the ftuts, braces, and truffes, 
which occur very frequently in our great works. 

11 is therefore moll dcfirable to have fome general know- 
ledge of the principle which determines the ftrength of bo- 
dies in oppofition to this kind of flrain. But unfortunately 
we are much more at a lofs in tins than in the laft cafe. 
The mechanifm of nature is much more complicated in the 
prefent cafe. It muft be in fome circuitous way that com- 
preffion can have any tendency to tear afunder the parts of 
a folid body, and it is very difficult to trace the fteps. 

If we fuppofe the particles infuperably hard and in con- 
ta£l, and difpofed in lines which are in the diredlion of the 
external preffures, it does not appear how any preffure can 

' difunite the particles ; but this is a gratuitous fuppofition. 
There are infinite odds againft this precife arrangement of 
the lines of particles; and the compreffibility of all kinds of 
matter in fome degree fhows that the particles are in a fitu- 
ation equivalent to diftance. This being the cafe, and the 
particles, with their intervals, or what is equivalent to in- 

13 2 • tervals, 
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Strength of tervals, being in fituations that are oblique with refpeft to 
^a'e' ’1 ‘‘ the preffures, it muft follow, that by fqueezing them toge- 

ther in one direction, they are made to bulge out or fepa- 
rate in other directions. This may proceed fo far that fome 
may be thus pufhed laterally beyond their limits of cohefion. 
The moment that this happens the refiftance tocompreffion 
is diminifhed, and the body will now be crufhed together. 
We may form fome notion of* this by fuppoling a number 
of fpherules, like fmall foot, flicking together by means of 
a cement. Comprefling this in ibme particular direction 
caufes the fpheruies to aCt among each other like fo many 
wedges, each tending to penetrate through between the 
three v/hich lie below it : and this is the fimpleft, and 
perhaps the only diftinCt, notion we can have of the matter. 
We have reafon to think that the conftitution of very ho- 
mogeneous bodies, fuch as glafs, is not very different from 
this. The particles are certainly arranged fymmetrically 
in the angles of fome regular folids. It is only fuch an ar- 
rangement that is confiflent with tranfparency, and with the 

^ free paffage.of light in every diredlion. 
Their If this be the conftitution of bodies, it appears proba- 
flren^th ble that the flrength, or the lefiftance which they are ca- 
Cr n.er Pable of making to an attempt to crufh them to pieces, 
* i,*0 is proportiona.1 to the area of the feftion whofe plane is 
f all a perpendicular to the external force ; for each particle being 
force limilarly and equally aCled on and refifted, the whole reiift- 

ance mull be as their number; that is, as the extent of the 
feClion. 

Accordingly this principle is affumed by the few writers 
who have confidered this fubjeft ; but we confefs that it 
appears to us very doubtful. Suppofe a number of brittle 
or friable balls lying on a table uniformly arranged, but not 
cohering nor in contad, and that a board is laid over them 
and loaded with a weight ; we have no hefitation in faying, 
that the weight neceffary to crufh the whole colleiflion is 
proportional to their number or to the area of the feCtion. 
But when they are in contaCl (and ftill more if they co- 
here), we imagine that the cafe is materially altered. Any 
individual ball is crufhed only in confequence of its being 
bulged outwards in the direction perpendicular to the prel- 
fure employed. If this could be prevented by a hoop put 
round the ball like an equator, we cannot fee how any force 
can crufh it. Any thing therefore which makes this bul- 
ging outwards more difficult, makes a greater force neceffa- 
ry. Now this effeCt will be produced by the mere contaCt 
of the balls before the preffure is applied; for the central 
ball cannot fwell outward laterally without pufhiug away 
the balls on all fides of it. This is prevented by the fric- 
tion on the table and upper board, which is at leaft equal 
to one third of the preffure. Thus any inlerior ball becomes 
itronger by the mere vicinity of the others ; and if we 
farther fuppofe them to cohere laterally, we think that its 
ftrength will be ftill more increafed. 

The analogy between thefe balls and the cohering parti- 
cles of a friable body is very perfeCt. Wc fhould therefore 
expeCt that the ftrength by which it refifts being crufhed 
will increafe in a greater ratio than that of the feCtion, or 
the fquard of the diameter of fimilar feCtions ; and that a 
fquare inch of any matter will bear a greater weight in 
proportion as it makes a part of a greater feCtion. Ac- 
cordingly this appears in many experiments, as will be no- 
ticed afterwards. Mufchenbroek, Euler, and fome others, 
have fuppofed the ftrength of columns to be as the biqua- 
drates of their diameters. But Euler deduced this from for- 
muke which occurred to him in the courfe of his algebraic 
analyfis; and he boldly adopts it as a principle, without 
looking for its foundation in the phyftcal affumptions which 
he had made in the beginning of his inveftigation. But 

fome of his original affumptions were as paradoxical, or atStrenfi, 
leaft as gratuitous, as thefe refults : and thofe, in parti- 
cular, from which this proportion of the flrength of co- 
lumns was deduced, were almoft foreign to the cafe ; and 
therefore the inference was of no value. Yet it was reser- 
ved as a principle by Mufchenbroek and by the academicians . 
of St Peterfburgh. We make thefe very few obfervations, 
becaufe the fubjeft is of great praftical importance ; and it 
is a great obftaele to improvements when deference to a 
great name, joined to incapacity or indolence, caufes authors 
to adopt his carelefs reveries as principles from which they 
are afterwards to draw important confequences. It mult 
be acknowledged that we have not as yet eftablifhed the re- 
lation between the dimeniions and the ftrength of a pillar on 
folid mechanical principles. Experience plainly contradicts 
the general opinion, that the ftrength is proportional to the 
area' of the fettion ; but it is ftill more inconfiftent with 
the opinion, that it is in the quadruplicate ratio of the diame- ,^4^ ^ 
ters of fimilar fettions. It would feem that the iatio de-^ ^ 
pends much on the internal ftru£ture o! the body , and ex- 011[, ei 
periment feems the only method for afeertaining its general perm; .t, 
laws. . 

If we fuppofe the body to be of a fibrous texture, having 
the fibres lituated in the direction or the preffure, and (lightly 
adhering to each other by fome kind of cement, fuch a body 
will fail only by the bending of the fibres, by which they will 
break the cement and be detached from each other. Some- 
thing like this may be fuppofed in wooden pillars. In Inch, 
cafes, too, it would appear that the refiftance muft be as the 
number of equally refilling fibres, and as their mutual fup- 
port, jointly ; and, therefore, as fome function of the area 
of the feftion. The fame thing muit happen if the fibres 
are naturally crooked or undulated, as is obfeived in many 
woods, &c. provided we fuppofe fome fimilarity in then- 
form. Similarity of fome kind mult always be fuppofed,. 
otherwife we need never aim at any general inferences. 

In all cafes therefore we can hardly refufe admitting that 
the ftrength in oppofition to compreffion is proportional to 
a funftion of the area of the feftion. 

As the whole length of a cylinder or prifm is equally 
preffed, it does not appear that the ftrength of a pillar is at 
all affefted by its length. If -indeed it be fuppofed to bend 
under the preffure, the cafe is greatly changed, becaufe it is 
then expofed to a tranfverfe ftrain j and this mcreafes with 
the length of the pillar. But this will be confidered with 
due attention under the next clafs of ftrains. 

Few experiments have been made on this fpecies of 
ftrength and ftrain. Mr Petit fays, that his experiments, 
and thofe of Mr Parent, fhow that the force neceffary for 
crufhmg a body ts nearly equal to that which wiil tear it 
afunder. He fays that it requires fomething more than 60 
pounds on every fquare line to crufh a piece of found oak, 

the rule is by no means general 1 Olafs, for mftance, 
will carry a hundred times as much as. oak in tins way, that 
is, refting on it; but will not Jufpend above foui or five 
times as much. Oak will fufpend a gteat deal more than 
fir; but fir will carry twice as much as a pillar. Woods 
of a foft texture, although confifting of very tenacious 
fibres, are more eafily crufhed by then load. I his foftnefs of 
texture is chiefly owing to their fibres not being ftraight but 
undulated, and there being confiderable vacuities between 
them, fo that they are eafily bent laterally and crufhed. 
When a poft is overftrained by its load, it is obferved to 
fwell fenlibly in diameter. Increafing the load caufes lon- 
gitudinal cracks or fhivers-to appear, and it piefentry after 
gives way. This is called crippling. 

In all cafes where the fibres lie oblique to the ftrain the 
ftrength is greatly diminifhed, becaufe the parts can then be 

• made 
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S'.reng'h of made to Aide ©n each other, when the cohefion of the ce- 
Mateiials. mcnt;ng matter is overcome. _ r • r r- xi 
'  ' Mufchenbroek has given Tome experiments on this iubjett; 

but they are cafes of long pillars, and therefore do not be- 
long to this place. They will be conlidered afterwards. 

The only experiments ©f which we have feen any detail 
(and it is ufelefs to infert mere affertions) are thofe of _Mr 
Gauthey, in the 4th volume of Rozier’s Journal de Phyjique. 
This engineer expofed to great preffures fmall reftangular 
parallelepipeds, cut from a great variety of ftones, and noted 
the weights which crurtied them. The following table ex- 
hibits the medium refults of many trials on two very uni- 
form kinds of freeftone, one of them among the hardeft and 
the other among the fofteft ufed in building. 

Column ift expreffes the length AB of the fe&ion m 
French lines or i2ths of an inch ; column 2d expreffes the 
breadth BC ; column 3d is the area of thefeaion in Iquare 
lines; column 4th is the number of ounces required to cram 
the piece ; column 5th is the weight which was then borne 
by each fquare line of the fedton ; and column 6th is the 
round numbers to which Mr Gauthey imagines that thofe 
in column 5th approximate. 

Hard Stone. 
BC AB X BC 

8 64 
12 96 

16 128 

49 
Expo i- 
meir.s for 
this oiir- 
pofe made 
on free- 
ftojie 

AB 
8 
8 
8 

Weight 

736 
2625 
4496 

Force 

11>5 
27>3 
35>i 

9 
9 

18 
18 

16 
18 
18 
24 

Soft Stone. 
144 
162 

324 
432 

560 
848 

2928 
5296 

3>9 
5>3 
9 

12,2 

4 
4>5 
9 
12 

50, 
Not fatis- 
failory. 

Tittle can be deduced from thefe experiments: The 1 ft and 
3d, compared with the 5th and 6th, fhould furnifh iimilar 
refults; for the ift and 5th are refpedively half of the 3d 
and 6th : but the 3d is three times ftronger (that is, a line 
of the 3d) than the firft, whereas the 6th is only twice as 
ilrong as the 5th. 

It is evident, however, that the ftrength increafes much 
fafter than the area of the fedion, and that a fquare line can 
carry more and more weight, according as it makes a part of 
u larger an . larger fedion. In the feries of experiments on 
the foft ftone, the individual ftrength of a fquare line feems 
toincreafe nearly in the proportion of the fedion of which it 
makes a part. 

Mr Gauthey deduces, from the whole of his numerous ex- 
periments, that a pillar of hard ftone of Givry, whofe fedion 
is a fquare foot, will bear with perled fafety 664,000 pounds, 
and thafits extreme ftrength is 871,000, and the fmalleft 
ftrength obferved in any of Iris experiments wasqbo,000. I he 
loft bed of Givry ftone had for its fmalleft ftrength 187,000, 
for its greateft 311,000, and for its fafe load 249,000. Good 
brick will carry with fafety 320,000 ; chalk will carry only 
9000. 'The boldeft piece of architedure in this refped which 
he has feen is a pillar in the church of All-Saints at Angers. 
It is 24 feet long and 11 inches fquare, and is loaded with 
60,000, which is not 4th ol what is neceftary for cruftring it. 

We may obfe.rve here by the way, that Mr Gauthey’s 
ineafure or the fufpending ftrength of ftone is vaftly frnall in 
proportion to its power of fupporting a loadjaid above it. 
He linds that a prifm of the hard bed of Givry, of a foot 
iedion, is torn afunder by 4600 pounds ; and if it be 
lirmly fixed horizontally in a wall, it will be broken by a 
weight of 56,000 fufpended a foot from the wall. It it reft 
on two props at a foot diftance, it will be broken by 206,000 
laid on its middle. Thefe experiments agree fo ill with each 
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other, that little ufe can be made of them. The fubjed is Strength cf 
of great importance, gnd well deferves the attention of the Mater. 1i0,^ 
patriotic philofopher. 5 x 

A fet of good experiments would be very valuable, be-Good ex- 
caufe it is againft this kind of ftrain that we mult guard by perimeuta 
judicious conftrudion in the moft delicate and difficult Pro"^”ued 
blems which come through the hands of the civil and mili- 
tary engineer. 'The conftrudton of ftone arches, and the 
conftrudion of great wooden bridges, and particularly the 
conftrudion of the frames of carpentry called centres in the 
eredion of ftone bridges, are the moft difficult jobs that oc- 
cur. In the centres on wdrich the arches of the bridge of 
Orleans were built fome of the pieces of oak were carrying 
upwards of two tons on every fquare inch of their fcantling. 
All who faw it laid that it was not able to carry the fourth 
part of the intended load. But the engineer underftood the 
principles of his art, and ran the rifle : and the refult com- 
pletely juftified his confidence ; for the centre did not com- 
plain in any'part, only it was found too fupple ; fo that it 
w'ent out of fhape while the haunches only of the arch were 
laid on it. The engineer correded this by loading it at the 
crown, and thus kept it completely in fhape during the pro- 
grefs of the work. 

In the Memoirs (old) of the Academy of Peteifburgh 
for 17"’8, there is a diftertation by Euler on this fubjed, 
but particularly limited to the ftrain on columns, in which 
the bending is taken into the account. Mr Fufs has treat- 
ed the fame fubjed with relation to carpentry in a fubiequent 
volume. But there is little in thefe papers beftdes a dry ma- 
thematical difquifition, proceeding on affumptions which (to 
{peak favourably) are extremely gratuitous. The moft im- 
portant confequence of the compreffion is wholly overlook- 
ed, as we ffiall prefently fee. Our knowledge of the me- 
chanifm of coheiic5n is as yet far too imperfed to entitle' us 
to a confident application of mathematics. Experiments 
fnould be multiplied. 52 

The only way we can hope to make thefe experiments How they 
tifeful is to pay a careful attention to the manner in which 
the fradure is produced. By difeovering the general re- 
femblances in this particular, we advance a ftep in our power 
of introducing mathematical meafurement. Thus, when a 
cubical piece of chalk is ftowly crufhed between the chaps 
of a vice, we fee it uniformly fplit in a furface oblique to the 
preffure, and the two parts then Hide along the furface of 
fradure. This ftiould lead us to examine mathematically 
what relation there is between this furface of fradure and 
the nectfiary force ; then we fhould endeavour to determine 
experimentally the pofition of this furface. Having difeo- 
vered fome general law or refemblance in this circumftance, 
we ihould try what mathematical hypothefis will agree with 
this. Having found one, we may then apply our limpleft 
notions of cohefion, and compare the refult of our computa- 
tions with experiment. We are authorifed to fay, that a feries 
of experiments have been made in this way, and that their re- 
fults have been very uniform, and therefore fatisfadory, and 
that they will foon be laid before the public as the founda- 
tions of iuccefsful pradice in the conftrudion of arches. 

III. A BODY MAY BE BROKEN ACROSS.. 

53 
The moft ufual, and the greateft ftrain, to which mate-ft i*5 of im- 

rials are exoofed, is that which tends to break them tranf- 
verfely. It is feldom, however, that this is done in a man-what {train 
ner perfedly fimple ; for when abeam projeds horizontally will break 
from a wail, and a weight is fufpended from its extremity,a 

the beam is commonly broken near the wall, and the inter-re- 
mediate part has performed the fundions of a lever. It 
fometimes, though rarely, happens that the pin in the 
joint of a pair of pincers or feiffars is cut through by the 

ftrain ; 

iy. 
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=^ain ; and this is almoftthe only cafe of a fimple tfanlverfe 
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H 
Experi- 
mcnts 
?nadr tf) 
afcertain 
it. 

55 
Their re- 
fuit. 

56 
The 
ftrength 
vf a lever 

fradlure, Beiryf fo rare, vve may content ourfdves with 
faying, that in this cafe the ftrength of the piece is propor- 
tional to the.area of the fedfion. 

Experiments were made for difcovering the refiftances 
made by bodies to this kind o! ftr£in in the following manner : 
I wo iron bark were diipofcd horizontally at an inch diitance; 

a third hung perpendicularly betv/een them, beiu p fupported 
by a pin made of the fubftance to be examined. This pin was 
made of a prilmatic form, fo as to lit exactly the holes in 
the three bars, which were made very exaft, and of the fame 
fize and fhape. A fcale was lufoended at the lower end of 
the perpendicular bar, and loaded till it tore out that part of 
the pin which filled the middle hole. This weight was evi- 
dently the meafure of the lateral cohefion of two fedtions. 
f he fide-bars were made to grafp the middle bar pretty 

itrongly between them, that there might be no diftance im- 
pofed between the oppolite preflures. This would have 
combined the energy of a lever with the purely tranfverfe 
preiTure. For the fame reafon it was neceflkry that the in- 
ternal parts of the holes flionld be no fmaller than the edges. 
Great irregularities occurred in our lirft experiments from 
th is caufe, becaufe the pins were fomewhat tighter within 
than at the edges; but when this was corredted they were 
extremely regular. We employed three fets of holes, viz. 
a circle, a fquare (which was occafionally made a redfangle 
v/hofe length was twice its breadth), and an equilateral tri- 
angle. We found in all our experiments the ftrength ex- 
actly proportional to the area of the fedtion, and quite in- 
dependent of its figure or pofition, and we found it confi- 
derably above the diredt cohefion ; that is, it took confider- 
ably more than twice the force to tear out this middle piece 
than to tear the pin afunder by a diredt pull. A piece of 
fine freeftone required 205 pounds to pull it diredtly afun- 
der, and 575 to break it in this way. The difference was 
very conftant in any one fubftance, but varied from yds to yds 
in different kinds of matter, being fmalleft in bodies of a 
fibrous texture. But indeed we could not make the trial on 
any bodies of confiderable coheiion, becaufe they required 
fuch forces as our apparatus could not fupport. Chalk, 
clay baked in the fun, baked fugar, brick, and freeftone, 
were the ftrongeft that we could examine. 

But the more common cafe, where the energy of a lever 
intervenes, demands a minute examination. 

Let DABC (fig. 5-n01.) be a veitical ftdfion of a prifma- 
tic folid (that is, of equal fize throughout), projedting hori- 
zontally from a wall in which it is firmly fixed ; and let a 
weight P be hung on it at B, or let any power P adt at B 
in a diredfion perpendicular to AB. Suppofe the body of 
infuperable ftrength in every pari: except in the vertical fec- 
tion DA, perpendicular to its length. It muft break in 
this fedfion only. Let the cohefion be uniform over the 
whole of this fedfion ; that is, let each of the adjoining par- 
ticles of the two parts cohere with an equal force/i 

There are two ways in which it mlfy break. The part 
ABCD may limply Aide down along the furface of fiadture, 
provided that the power adting at B is equal to the accu- 
mulated force which is exerted by every particle of the fec- 
tion in the diredlion AD. 

But fuppofe this effedlnally prevented by fomething that 
fupports the point A. The adb’on at P tends to make the 
body turn round A (or round a horizontal line palling thro* 
A at right angle? to AB) as round a joint. This it can- 
not do without feparating at the line DA. In this cafe 
the adjoining particles at D or at E will be feparated ho- 
rizontally. But their cohefion refills this feparation. In 
order, therefore^ that the fracture may happen, the en- 

enry or momentum of the power P, adting by means of the ^tsength . 
lever AB, muft be fuperior to the accumulated energies ot Materia*‘ 
the particles. The energy of each depends not only on its 
cohefive force, but alfo on its fituation ; for the fuppofed 
infuperable firmnefs of the reft of the body makes it a lever 
turning round the fulcrum A, and the cohefion of each par- 
ticle, fuch as D or E, ndls by means of the arm DA or 
LA. The energy of each particle will therefore be had by 
multiplying the force exerted by it in the initant of fiatfture 
by the arm of the lever by which it adts. 

Let us therefore firft fuppofe, that in the iuftant of frao 
ture every particle is exerting an equal force /. The ener- 
gy of D will be/XDA, and that of E will be /"XEA, 
and that of the whole will be the fum of all thefe products. 
Let the depth DA of the fedtion be called d, and. let any 
undetermined part of it E A be called x, and then the fpace 
occupied by any particle will be jc. The cohefion of this 

fpace may be reprefented by/T, and that of the whole by 

f d. The energy by which each element x of the line DA, 

or d, refills the fradture, will be f x x, and the whole accu- 

cumulated energies will be fXy^v x. This we know to be 

y X 4 d~, or fdX 4 d. It is the fame therefore as if the co- 
hefion yk/ of the whole fedtion had been adting at the point 
G, which is in the middle of DA. 

The reader who is not familiarly acquainted with this 
fluxionary calculus may arrive at the fame conclufxon in an- 
other way. Suppofe the beam, infte.-.d of projedting hori- 
zontally from a wall, to be hanging fr®m the ceiling, in 
which it is firmly fixed. Let us confiderhow the equal co- 
hefion of every part operates in hindering the lower part 
from feparating from tire tipper by opening round the joint 
A. The equal cohefion operates jult as equal gravity would 
do, but in the oppofite diredtion. Now we know, by tire 
moft elementary mechanics, that the effedt of this will be the 
fame as if the whole weight were concentrated in the centre 
of gravity G of the line DA, and that this point G is in 
the middle of DA. Now the number of fibres being as 
the length d of the line, and the cohefion of each fibre 
being — f, the cohefion of the whole line is f X d or f d. 

1 he accumulated energy therefore of the coheiion in the 
inftant of fradture is f d X\ d. Now this muft be equal or 
juil inferior to the energy of the power employed to break 
it. Let the length AB be called /; then P X / is the cor- 
refponding energy of the power. This gives us fd 4 T--/ / 
for the equation of equilibrium correiponding to the verti- 
cal fedtion ADCB. 

Suppofe now that the fradture is not permitted at DA, 
but at another fedtion ^ « more remote from B. The body 
being prifmatic, all the vertical fedtions are equal; and theie- 
fore j d\ d is the lame as before. But the energy of the 
power is by this means increafed, being now zr P X B », 
inftead of P X B A : Hence we fee that wheivthe prifmatic 
body is not infuperably ftrong in all its parts, but equally 
ftrong throughout, it muft break clofe at the wall, where 
the ft rain or energy of the power is greateft. We fee, too, 
that a power which is juft able to break it at the wall is 
unable to break it anywhere elfe ; alfo an abfolute cohe- 
fion yV, which can withftand the power p in the fedtion 
DA, will not withftand it in the fedtion *, and will with- 
fland more in the fedtion d! d. 

I his teaches us to diftinguifh between abfolute and rela- 
tive ftrength. The relative ftrength of a fedtion has a refe- 
rence to the ftrain adtually exerted on that fedtion. This 
relative ftrength is properly meafured by the power which 
is juft able to balance or overcome it, when applied at its 

proper 
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Now fince we had f d ' d, 

r i 
: p /, we have 

for the meafure of the ftrength of the fedlion 

DA, in relation to the power applied at B. 
It the folid is a reftangular beam, whofe breadth is l, it 

is plain that all the vertical fe&ions are equal, and that AG 
ox \d is the fame in all. Therefore the equation expreffing 
the" equilibrium between the momentum of the external 
force and the accumulated momenta of cohefion will be 
p l — f dl>y.\d. 

The produft db evidently exprefies the area of the fec- 
tion of fvafture, which we may (all /, and we may exprefs 
the equilibrium thus, pi— f s 4 d, and 2 l: cl — J s : p. 

Now fs is a proper expreffion of the abfolute cohefion of 
the feftion of frafture, and / is a proper meafure of its 
ftrength in relation to a power applied at B. Wfe may 
therefore fay, that twice the length of a reBangular beam is to 
the depth as the abfolute cohefion to the relative Jlrmgth. 

Since the aftion of equable cohefion is iimilar to the ac- 
tion of equal giavity, it follows, that whatever is the 
ftp ure of the feftion, the relative ftrength will be the fame 
as if the ahfolute cohefion of all the fibres were adling at 
the centre of gravity of the feftion. Let g be the diilance 
between the centre of gravity of the fe&ion and the axis of 
fraflure, we fhall have pi — f sg, and l: g — f s : p. It will 
be very ufeful to recollect this analogy in words ; “ The 
length of a prifmatic beam of any faape is to the height of the 
centre 0/ gravity above the lower fde, as the abjolute cohefion to 
theJlrer.gth relative to this length."' 

Becaufe the relative ftrength of a re6tangular beam is 

^—f—ox^-~, it follows, that the relative ftrengths of 

different beams are proportional to the abfolute cohefion of 
the particles, to the breadth, and to the fquare of the depth 
diredtly, and to the length inverfely ; alfo in priims whole 
fedlions are fimilar, the ftrengths are as the cubes of the dia- 
meters. 

Such are the more general refults of the mechanifm of 
this tranfverfe ftrain, in the hypothefis that all the pat tides 

<i e °!iu() are exert'nK equal forces in the in flan t of fracture. We are 
fiction; indebted for this dodrine to the celebrated Galileo ; and it 

w as one of the firft fpecimens of the application of mathe- 
matics to the fcience of nature. 

We have not included in the preceding inveftigation that 
aft ion oi the external force by which the folid is drawa 
fidewife, or tends to Hide along the furface of frafture. We 
have fuppofed a particle E to be pulled only in the direftron 
E e, perpendicular to the feftion of frafture, by the aftion 
of the crooked lever BAE. But it is alfo pulled in the di- 
reftion EA; and its reaftion is in fome direftma f E, com- 
pounded of • f, by which it refills being pulled outwards ; 
and ( e, by which it refills being pulled downwards. We 
are but impereftly acquainted with the force * e, and only 
know that their accumulated fum is equal to the force p: 
but in all important cafes which occur in praftice, it is un- 
neceffary to attend to this force ; becaufe it is fo fmall in 
comparifon of the forces in the direftion E ey as wre eaftly 
conclude from the ufual fmallnefs of AD in comparifon of 

^ AB. 
But that Tjie hypothefis of equal cohefion, exerted by all the par- 
hyj otfielis tides in theinftantof frafture, is not conformable to nature: 

! rr^aiq*. f°r we knowr, that wben a force is applied tranfverfely at B, 
to nature ^ie ^eam 18 bent downwards, becoming convex on the up- 

per fide ; that fide is therefore on the flretch. The par- 
ticles at D are farther removed from each other than thofe 
at E, and are therefore aftually exerting greater coheiive for- 
ces. We cannot fay with certainty and precifion in what 
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proportion cacli fibre is extended. It feems moll probable ’trength of 
that the extenlions are proportional to the dillances from A. 
We fhall fuppofe this to be really the cafe. Now recollect 
the general law which we formerly faid was obferved in all 
moderate extenfrons, viz. that the attractive forces exerted 
by the dilated particles were proportional to their dilata- 
tions. Suppofe now that the beam is lo much bent that 
the particles at D are exerting their utmofl force, and that 
this fibre is iutl teadv to break or aftually breaks. It is 
plain that a total frafture mull immediately enfue ; becaufe 
the f orce which was fuperior to the full cohefion of the par- 
ticle at D, and a certain portion of the cohefion of all the 
reft, will be more than fuperior to the full cohefion of the, 
particle next within D, and a fmaller portion of the cohe- 
fion of the remainder. 

Now let F reprefent, as before, the full force of the ex- 
terior fibre which is exerted by it in the inftant of its 
breaking, and then the force exerted at the lame inftant by- 
the fibre E will be had by this analogy AD : AE, or 

S' x 
dix—f: and the force really exerted by the fibre E. 

U/Xi. 

The force exerted by a fibre whofe thicknefs is K is 

afting 

Its energy or mo- 

therefore-'-E—; but this force refifts the ftrain by 
d 

by means of the lever EA 

mentum is therefore and the accumulated momenta 
d _ 

of all the fibres In the line AiE. will be / X fum of —~ 
d 

This, when x is taken equal to d, will exprefs the momen- 
tum of the whole fibres in the line AD. This, therefore^ 

is/~ , or/|d\ orfdXj d. Now/d expreffes the ab- 

folute cohefion of the whole line AD. rI he accumulated 
momentum is therefore the tame as if the abfolute cohefion 
of the whole line were exerted at ^d of cvD from A. 59. 

From thefe premiles it follows that the equation expref- fG 
fing the equilibrium of the ftrain and cohefion is/> / — J ^afeerfained- 
X 4 d ; and hence we deduce the analogy, “ As thrice the un OC|ier 

length is to the depth, fo is the abfolute cohefion to the relative-^ inaples, 
frength.” 

This equation and this proportion will equally apply to 
reftangular beams whole breadth is b ; for we fhall then 
have pl—fbdx\d. 

We alfo fee that the relative ftrength is proportional to 
the abfolute cohefion of the particles, to the breadth, and 
to the fquare of the depth direftly, and to the lefigth in- 
verfely ; for p is the meafure of the force with which it is. 

fb did fb d' T , . r n 1 
refilled, and p — ■ ^ , — . In this refpeft there- 

fore this hypothefis agrees with the Galilean; but it aftigns- 
to every beam a fmaller proportion of the ablolute coheiion 
of the feftion of frafture, in the proportion of 3 to 2. In 
the Galilean hypothefis this feftion has a momentum equal 
to 4 of its abfolute flrength, but in the other hypothefis it 
is only fd. In beams of R different form the proportion 
may be different. 

As this is a moll important propofition, and the founda- 
tion of many praftical maxi?ns, we are anxious to have it 
clearly comprehended, and its evidence perceived by all.. 
Our better informed readers will therefore indulge us while 
we endeavour to prefent it in another point of view, where 
it will be better feen by thofe who are not familiarly ac- 
quainted with the fluxionary calculus. 

. Fig- 
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Sfrenplli of Fig. 5' R0 2. A is a perfpeftive view of a three fided beam 
Md^e. ‘“1'- projefting horizontally from a wall, and loaded with a weight 

'r ~6Q at B juft fufficient to break it. DABC is a vertical plane 
The fan-e through its higheft point D, in the direction of it? length, 
propofmon aT) a \s another vertical feftion perpendicular to AB. The 
p efcntea p-;eee being fuppofed of infuperable ftrength everywhere ex- 

p^>int°ofC* cePt the fecfion a D a, and the coheilon being alfo fup- 
view. pofed inluperable along the line rt A a, it can break nowhere 

but in this feftion, and by turning round a A a as round a 
hinge- Make D d equal to AD, and let D d reprefent the 
abfolute cohelion of the fibre at D, which abfolute cohefion 
we exprefled by the fymbol f. Let a plane a d a be made 
t6 pals through a a and d, and let d a' a be another crofs 
icdfion. It is plain that the prifmatic folid contained be- 
tween the two ledtions a D a and d d d will reprefent the 
full cohefion of the whole feftion of fradture ; tor we may 
conceive this prifm as made up of lines fuch as Ff, equal 
and parallel to D t/, reprefenting the abfolute cohelion of 
each particle fuch as F. The pyramidal folid d"D a a, cut 
oft’ by the plane da a, will reprefent the cohefions actually 
exerted by the different fibres in the inftant of ffa&ure. 
For take any point E in the furface of frafture, and draw 
Ee parallel to AB, meeting the plane ad a in e, and let 
e A. E be a vertical plane. It is evident that D is to E e 
as AD to AE ; and therefore (fince the forces exerted by 
the different fibres are as their extenfion, and their exten- 
fion as their diftances from the axis of fradlure) E e will re- 
prefent the force adlually exerted by the fibre in E, while D 
is exerting its lull force D </. In like manner, the plane 
F Fy/expreffes the cohefion exerted by all the fibres in the 
line F F, and fo on through the whole furface. Therefoie 
the pyramid da a~D expreffes the accumulated exertion of 
the whole furface oi frafture. 

Farther, fuppofe the beam to be held perpendicular to 
the horizon with the end B uppermoft, and that the weight 
of the prifm contained between the two fedlions a D a and 
a! dd (now horizontal) is juft able to overcome the full co- 
hefion of the fedtion of fradture. The weight of the pyra- 
mid d\) a a will alfo be juft able to overcome the cohefions 
actually exerted by the different fibres in the inftant of frac- 
ture, becaufe the weight of each fibre, fuch as Ee, is juft 
fuperior to the cohefion actually exerted at E. 

Let o be the centre of gravity of the pyramidal folid, and 
draw o O perpendicular to the plane aX) a. The whole 
weight of the folid dD a a may be conceived as accumula- 
ted in the point o, and as acting on the point O, and it will 
have the fame tendency to feparate the two cohering furfaces 
as when each fibre is hanging by its refpedtive point. For 
this reafon the point O may be called the centre of aftual effort 
of the unequal forces of cohefion. The momentum there- 
fore, or energy by which the cohering furfaces are feparated, 
will be properly meafured by the weight of the folid dT)aa 
multiplied by OA; and this produdt is equal to the 
product of the weight p multiplied by BA, or by /. Thus 
fuppofe that the cohefion along the line AD only is con- 
fidered. The whole cohefion uull be reprefented by a tri- 
angle A D </. X) d reprefents /, and AD is d, and AD is .v. 
Therefore AX) d is 1/J. The centre of gravity o of the 

* triangle A D ^ is in the interfedlion of a line drawn from 
A to the middle of D J with a line drawn from d to the 
middle of AD ; and therefore the line o 0 will make AO 

4- of A D. Therefore the actual momentum of cohefion 
is/X idXXd, zz/XdXXd, = fdX{d, or equal to the 

abfolute cohefion a6ting by means of the lever —-. If the 

feftion of fra&ure is a rettangle, as in a common joift, whofe 
breadth a rt is ^ it is plain that all the vertical lines 
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will be equal t» AD, and their cohefions will be reprefented Sfrength ^ 
by triangles like A D ^ ; and the whole adtual cohefion Materia! 

will be reprefented by a wedge whofe bafes are vertical 
planes, and which is equal to half of the parallelopiped AD 
X X) d X a a, and will therefore be — \ fb d \ and the 
diftance A O of its centre of gravity from the horizontal 
line A A will be y of A D. The momentum of cohefion 
of a joift wdll tberefoie be \fbdX\diQxjbd\di as we 
have determined in the other way. 

The beam reprefented in the figure is a triangular prifm. 
The pyramid D a a r/ is y of the prifm a aX) d d d. If we 
make s reprefeut the furfaae of the triangle a D a, the pyra- 
mid is -f off s. The diftance AO of its centre of gravity 
from the horizontal line A A is 4- of A D, or 4 d. There- 
fore the momentum of adfual cohefion is y fs X 4 d, — fs-g- d; 
that is, it is the fame as if the full cohefion of all the fibres 
were accumulated at a point I whofe diftance from A is £th 
of AD or d ; or (that we may fee its value in every point 
of view) it is of the momentum of the full cohefion of 
all the fibres when accumulated at the point D, or adling at 
the diftance J =: A D. 

This is a very convenient way of conceiving the momen- 
tum of aftual cohefion, by comparing it with the mo- 
mentum ot abfolute cohefion applied at the diftance AD 
from the axis of frafture. The momentum of the ablo- 
lute cohefion applied at D is to the momentum of aftual 
cohefion in the inftant of fracture as AD to A I. 1 here- 
fore the length of AT, or its proportion to AD, is a fort 
of index of the ftrength of the beam. We (hall call it the 
INDEX, and exprefs it by the fymbol /. 

Its value is eafily obtained. The product of the abfolute 
cohefion by AI muft be equal to that of the atlual 
cohefion by AO. Therefore fay, “ as the prifmatic folid 
a aX) d d d is to the pyramidal folid a a D d, fo is AO to 
A I.” We are aftlfted in this determination by a very con- 
venient circumftance. In this hypothefis of the adtual co- 
hefions being as the diftances of the fibres from A, the 
point O is the centre of ofcillation or percuflion of the fur- 
face X) a a turning round the axis a a: for the momentum of 
cohefion of the line F F is F F X F/X E A = F F K E A1, 
becaufe F/ is equal to E A. Now A O, by the nature of 
the centre of gravity, is equal to the fum of all theie mo- 
menta divided by the pyramid an X) d‘, that is, by the fum 
of all the F F X F/; that is, by the fum of all the FFXE A. 

fum of F F X E Aa 

Therefore A O = ^ p F X E A * w"ich 13 L™ tlie 

value of the diftance of the centre of percuffion of the 
triangle a aX) from A: (See ROTATION). Moreover, 
if G be the centre of gravity of the triangle aD a, we fhall 
have D A to G A as the abfolute cohefion to the fum of 
the cohefions actually exerted in the inftant of frafture ; 
for, by the nature of this centre of gravity, A G is equal to 
fum ofFFxEA . r-pT^Ar-- i 
• 7 r- v- T-. , and the fum ot r r X A G is equal 

fum of FF 4 
to the fum of F F X E A. But the fum of all the lines 
F F is the triangle a X) a, and the fum of all the FT X E A 
is the fum of all the rectangles F F//; that is, the pyramid 
dD a a. Therefore a prifm whofe bate is the triangle aD a, 
and whofe height is AG, is equal to the pyramid, or will 
exprefs the fum of the aftual cohefions ; and a prifm, whofe 
bale is the fame triangle, and whofe height is D r/ or D a, 
expreffes the abfolute coheiion. Therefore D A is to G A 
as the abfolute cohefion to the fum of the a&ual cohefions. 

Therefore we have D A : G A = O A : I A. 
Therefore, whatever be the form of the beam, that is, 

whatever be the figure of its feftion, find the centre of 
ofcillation O, and the centre of gravity G of this feftion. 
2 Call 



S T R [ 1 
jf 'gfli of Call their diftances from the axis of fra&ure o and g. Then 

erials. 0 g 
AI or i = —r, and the momentum of cohefion is/j X 

d 

d 

where s is the area of fraftUre. 
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This index is eafily determined in all the cafes which 
generally occur in practice. In a re&angular beam A I is -fd 
©f AD ; in a cylinder (circular or elliptic) AI is Tg-ths of 
AD, &c. &c. 

In this hypothefis, that the cohefion a&ually exerted by 
each fibre is as its extenfion, and that the extenfions of the 
fibres are as their diftancesfrom A (fig. 5. n° 1.), it is plain 
that the forces exerted by the fibres D, E, &c. will be repre- 
fented by the ordinates D t/, E e, &c. to a ftraight line A d. 
And we learn from the principles of ROTATION that the 
centre of percuffion O is in the ordinate which paffes 
through the centre of gravity of the triangle AD d, or (if 
we confider the whole feftion having breadth as well as 
depth) through the centre of gravity ©f the folid bounded 
by the planes DA, d A ; and we found that this point 
O was the centre of effort of the cohefions aduaily exerted 
in the inftant of frafture, and that 1 was the centre of an 
equal momentum, which would be produced if all the fibres 
were accumulated there and exerted their full cohefion. 

This confideration enables us to determine, with equal 
facility and neatnefs, the ftrength of a beam in any hypothe- 
fis of forces. The above hypothefis was introduced with a 
cautious limitation to moderate {trains, which produced no 
permanent change of form, or no fett as the artifts call it: 
and this fuffices for all purpofes of praftice, feeing that it 
would be imprudent to expofe materials to more violent 
ftrains. But when we compare this theory with experi- 
ments in which the pieces are really broken, confidtrable 
deviations may be expefted, becaufe it is very probable 
that in the vicinity of rupture the forces are no longer pro- 
portional to the extenfions. 

That no doubt may remain as to the juftnefs and com- 
pletenefs of the theory, we mult fhow how the relative 
Strength may be determined in any other hypothefis. There- 
fore fuppofe that it has been eltablifhed by experiment on 
any kind of folid matter, that the forces aduaily exerted in 
the inftant of fra&ure by the fibres at D, E* &c. are as the 
ordinates D d', E e, &c. of any curve line A e'd. We are 
fuppofed to know the form of this curve, and that of the 
folid which is bounded by the vertical plane through AD, 
•and by the furface which paffes through this curve A e'd' 
perpendicularly to the length of the beam. We know the 
place of the centre of gravity of this curve furface or folid, 
and can draw a line through it parallel to A B, and cutting 
the furface of fra&ure in fome point O. This point is alfo 
the centre of effort of all the cohefions adually exerted ; 
and the produd of A O and of the folid which expreffes 
the aducl cohefions will give the momentum of cohefion 

equivalent to the former. Or we may find an index 

A I, by making Ala fourth, proportional to the full cohe- 
sion of the furface of fradure, to the accumulated adual cohe- 
fions, and to AO ; and then f s Xi (rreA I) will be the 
momentum of cohefion ; and we fhall Itill have I for the 
point in which all the fibres may be fuppofed to exert their 
fu cohefion f and to produce a momentum of cohefion 
equal to the real momentum of the cohefions aduaily exerted, 

and the relative ftrength of the beam will ftill be p or 

Is go 
dq . I bus, if the forces be as the fquares of the exten 

fiens (hift fuppofed to be as the diftances from A), the 
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curve A ef d' will be a common parabola, having AB for its Sfrength 
axis and AD for the tangent at its vertex. The area 
AD d1 will be -f d A D X D d; and in the cafe of a redan- ' ' 
gular beam, AO will be ^ths AD, and AI will be £th of 
AD. 

We may obferve here in general, that if the forces 
aduaily exerted in the inftant of fradure be as any power f 

A D 
of the diftance from A, the index A I will be = —;— 

q + 2 

for a redangular beam, and the momentum of cohefion will 
always be (cateris paribus) as the breadth and as the fquare 
of the depth; nay, this will be the cafe whenever the adion 
of the fibres D and E is expreffed by any Jimilar fundiont 
of d and x. This is evident to every reader acquainted with 
the fluxionary calculus. 

As far as we can judge from experience, no fimple algebraic 
power of the diftance will exprefs the adual cohefions of the 
fibres. No curve which has either AD or AB for its 
tangent will fuit. The obfervations which we made in the 
beginning fhow, that although the curve of fig. 2. muft be 
fenfibly ftraight in the vicinity of the points of interfedion 
with the axis, in order to agree with our obfervations which 
fhow the moderate extenfions to be as the extending forces, 
the curve viujl be concave towards the axis in all its attradive 
branches, becaufe it cuts it again. Therefore the curve A e'd' 
of fig. 5. (n° 1.) muft make a finite angle with AD or AB, 
and it muft, in all probability, be alfo concave towards AD 
in the neighbourhood of d>. It may however be convex in 
fome part of the intermediate arch. We have made ex- 
periments on the extenfions of different bodies, and find 
great diverfities in this refped : But in all, the moderate 
extenfions were as the forces, and this with great accuracy 
till the body took a fett, and- remained longer than formerly 
when the extending force was removed. 

We muft now remark, that this corredion of the Galilean 
hypothefis of equal forces was fuggefted by the bending 
which is obferved in all bodies which are {trained tranfverfe- 
ly. Becaufe they are bent, the fibres on the convex fide have 
been extended. We cannot fay in what proportion this ob- 
tains in the different fibres- Our moft diftind notions of 
the interaal equilibrium between the particles render it high- 
ly probable that their extenfion is proportional to their 
diftance from that fibre which retains its former dimenfions. 
But by whatever law this is regulated, we fee plainly that 
the adions of the ftretched fibres muft follow the propor- 
tions of fome fundion of this diftance, and that therefore 
the relative ftrength of a beam is in all cafes fufceptible of 
mathematical determination. £■% 

We alfo fee an intimate connedion between the ftrain and^er!!0!|fi‘1’® 
the curvature. This fuggefted to the celebrated James 
Bernoulli the problem of the ELASTIC Cuavu, i. e. thecurvc, 
curve into which an extenfibk rigid body will be bent by a 
tranfverfe ftrain. His iolution in the Ada Lipjia 1694 
and 1695 is a very beautiful fpecimen of mathematical dif- 
cufilon ; and we recommend it to the perufal of the curious 
reader. He will find it very perlpieuoufly treated in the 
firft volume of his works, publifhed after his death, where 
the wide fteps which he had taken in his inveftigation art: 
explained fo as to be eafily comprehended. His nephew 
Dan. Bernoulli has given an elegant abridgment in the 
Peterfburg Memoirs for 1729. The problem is too in- 
tricate to be fully difeuffed in a work like ours ; but it is 
alfo too intimately conneded with our prefent fubjed to be 
entirely omitted. We muft content ourfelves with fhowing 
the leading mechanical property of this curve, from which 
the mathematician may deduce all its geometrical properties. 

When a bar of uniform depth and breadth, and of a given 
length, is bent into an arch of a circle, the extenfion of the 

C outer 
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Strength of outer <?br«5 is proportional to the curvature; for, becaufe 
Materials. curves formed by the inner and outer {ides of the beam 

^ ' ~ are fimilar, the circumferences are as the radii, and the ra- 

fts leading dius ^-e inner circle is to the difference of the radii as the 
mechanical length of the inner circumference is to the difference of the 
property circumferences. The difference of the radii is the depth of 

the beam, the difference of the circumferences is the exten- 
fion of the outer fibres, and the inner circumference is fup- 
pofed to be the primitive length of the beam. Now the 
fecond and third quantities of the above analogy, viz. the 
depth and length of the beam, are conftant quantities, as is 
alfo their product. Therefore the produft of the inner radius 
and the extenfion of the outer fibre is alfo a conftant quan- 
tity, and the whole extenfion of the outer fibre is inverfely 
as the radius of curvature, or is dire&ly as the curvature of 
the beam. 

The mathematical reader will readily fee, that into what- 
ever curve the elaftic bar is bent, the whole extenfion of the 
outer fibre is equal to the length of a fimilar curve, having 
the fame proportion to the thicknefs of the beam that the 
length of the beam has to the radius of curvature. 

Now let ADCB (fig. 5. nQ 3.) be fuch a rod, of uniform 
breadth and thicknefs, firmly fixed in a vertical polition, and 
bent into a curve AEFB by a weight W fufpended at B, 
and of fuch magnitude that the extremity B has its tangent 
perpendicular to the a&ion of the weight, or parallel to the 
horizon. Suppofe too that the extenfions are proportional 
to the extending forces. From any two points E and F 
draw the horizontal ordinates EG, FH. It is evident 
that the exterior fibres of the fe&ions E e and F/ are ftretch- 
ed by forces which are in the proportion of EG to FH 
(thefe being the long arms of the levers, and the equal 
thicknefles E e, F/ being the fhort arms). Therefore (by 
the hypothefis) their extenfions are in the fame proportion. 
But becaufe the extenfions are proportional to fome fimilar 
fun&ions of the diftance from the axes of fra&ure E and F, 
the extenfion of any fibre in the feftion E ^ is to the contem- 
poraneous extenfion of the fimilarly fituated fibre in the 
feAion Ff, as the extenfion of the exterior fibre in the 
fe&ion F e is to the extenfion of the exterior fibre in the 
fe&ion F/: therefore the whole extenfion of E e is to the 
"whole extenfion of F/as EG to FH, and EG is to FH as 
the curvature in E to the curvature in F. 

Here let it be remarked, that this proportionality of the 
curvature to the extenfion of the fibres is not limited to the 
hypothefis of the proportionality of the extenfions to the ex- 
tending forces. It follows from the extenfion in the dif- 
ferent feAions being as fome fimilar fun&ion of the diftance 
from the axis of frafture ; an affumption which cannot be re- 
fufed. 

This then is the fundamental property of the elaftic curve, 
from which its equation, or relation between the abfcifl’a 
and ordinate, may be deduced in the ufual forms,’ and all its 
other geometrical properties. Thefe are foreign to our 
purpofe ; and we ftiall notice only fuch properties as have an 
immediate relation to the ftrain and ftrength of the dif- 
ferent parts of a flexible body, and which in particular ferve 
to explain fome difficulties in the valuable experiments of Mr 
Buffon on the Strength of Beams. 

We obferve, in the firft place, that the elaftic curve cannot 
be a circle, but is gradually more incurvated as it recedes 
from the point of application B of the ftraining forces. At 
B it has no curvature ; and if the bar were extended be- 
yond B there would be no curvature there. In like manner, 
when a beam is fupported at the ends and loaded in the mid- 
dle, the curvature is greateft in the middle ; but at the props, 
or beyond them, if the beam extend farther, there is no 
curvature. Therefore when a beam projecting 20 feet from 
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a wall is bent to a certain curvature at the wall by a weight Strthd 
fufpended at the end, and a beam of the fame fize projeAing 
20 feet is bent to the very fame curvature at the wall by a i P3 

greater weight at 10 feet diftance, the figure and the me- 
chanical ftate of the beam in the vicinity of the wall is dif- 
ferent in thefe two cafes, though the curvature at the very 
wall is tfie fame in both. In the firft cafe every part of the 
beam is incurvated ; in the fecond, all beyond the 10 feet 
is without curvature. In the firft experiment the curva- 
ture at the diftance of five feet from the wall is -gfhs of the 
curvature at the wall; in the fecond, the curvature at the 
fame place is but 4 of that at the wall. This muft weaken 
the long beam in this whole interval of five feet, becaufe 
the greater curvature is the refult of a greater extenfion of 
the fibres. 

In the next place, we may" remark, that there is a certain Ever) 
determinate curvature for every beam which cannot be ex- ^a.^a, 
ceeded without breaking it ; tor there is a certain fepara- mjnaj 
tion of two adjoining particles that puts an end to their co- Vat 
hefion. A fibre can therefore be extended only a certain 
proportion of its length. 1 he ultimate extenfion of the outer 
fibres mu ft bear a certain determinate proportion to its 
length, and this proportion is the fame with that of the 
thicknefs (or what we have hitherto called the depth) to 
the radius of ultimate curvature, which is therefore deter- 
minate. 

A beam of uniform breadth and depth is therefore moft 
incurvated where the ftrain is greateft, and will break i0^^ 
the moft incurvated part. But by changing its form, fo as depth 

to make the ftrength of its different fe&ions in the ratio moft 
efthe ftrain, it is evident that the curvature may be the vated 
fame throughout, or may be made to vary according to any™ * 
law. This is a remark worthy of the attention of the greaW 

watchmaker. The moft delicate problem in praftical me- 
chanics is fo to taper the balance-fpring of a watch that its 
wide and narrow vibrations may be ifochronous. Hooke’s 
principle ut tenfioJlc vis is not iufficient when we take the 
inertia and motion of the fpring itlelf into the account. Fhe 
figure into which it bends and unbends has alfo an influence. 
Our readers will take notice that the artift aims at an ac- 
curacy which will not admit an error of -33-^00^, and that 
Harrrfon and Arnold have aftually attained it in feveral in- 
flances. The taper of a fpring is at prefent a noftrum in 
the hands of each artift, and he is careful not to impart his 
fecret. 

Again, fince the depth of the beam is thus proportional 
to the radius of ultimate curvature, this ultimate or break- 
ing curvature is inverfely as the depth. It may be expreffed 

b>'A ... 
When a weight is hung on the end of a prifmaticTo vit 

beam,!the curvature is nearly as the weight and the lengththe cU, 
direAly, and as the breadth and the cube of the depth in-^pj, 

h d* 
verfely ; for the ftrength is=/ . Let us fuppofe that 

this produces the ultimate curvature “. Now let the beam 

be loaded with a fmaller weight w, and let the curvature pro- 
bd1 1 

duced be C, we have this analogy/ 

6 
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bread, £ 

:» 

; w = ~:C, andC 
a 

_ . 3 [ jt js evident that this is alfo true of a beam 

fupported at the ends and loaded between the props ; and 
we fee how to determine the curvature in its different parts® 
whether arifing from the load, or from its own weight, or 
from both. 

When a beam i$ thus loaded at the end or middle, the 
loaded 



gth cf loaded point is pulled down, and the fpace through which 
:erials. it is drawn may be called the DEFLECTION. 1 his may be 
7   Conftdered as the fub-tenfe of the angle of conta£t, or as the 

verfed fine of the arch into which the beam is bent, and is M^hon. therefore ag tke curvature when the length ot the arches is 
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niufes of Europe. The cycloid, the catenae, me 
curve, the velaria, the cauftics, were reckoned an abundant 
recompenfe for much ftudy ; and James Bernoulli requeued, 
as an honourable monument, that the logarithmic fpiral 
might be inferibed on his tombftone. The reward for the 
ftudy to which we now prefume to incite the mathemati- 
cians is the almoft unlimited extenfion of natural fcience, 
important in every particular branch. To go no further 
than our prefent fubjeft, a great deal of important ^ 
cal knowledge refpetting the ftrength of bodies is derived 
from the fingle obfervation, that in the moderate exten- 
fions which happen before the parts are overftrained the 
forces are nearly in the proportion of the extenhons or iepa- 
rations of the particles. To return to our fubject. 70 

The cycloid, the catcnaria, the elaiUc Strength of 

given (the flexure being moderate), and as the fquare of the 
Wrth of the arch when the curvature is given. 1 fength' of the arch when the curvature is given. The de- 
ftedion therefore is as the curvature and as the fquare of 

3 / w 

the length of the arch jointly ; that is, as ^ X or as 

3 rpke defleaion from the primitive (hape is there- 

fbch 
fore as the bending weight and the cube of the length di- 
reftly, and as the breadth and cube of the depth mverfely. 

; theo- In beams juft ready to break, the curvature is as the 
Hl8refult-depth inverfely, and the defledion is as the fquare of the 

fro™ „ length divided by the depth ; for the ultimate curvature at 

! ird th? the breaking part is the fame whatever is the length ; and 

69 
theo- 

tne ureaxiug pan. 10   — r . 

ttft me- in this cafe the deflection is as the fquare of the length, 
dsofex- We have been the more particular in our conhderation 

8 '‘.nin2 f of this fubjea, becaufe the refulting theorems afford the 
.r 

k ion 

tions 01 me parucics. x.u j - 
James Bernoulli in his fecound differtation on the ekftic BemouUi 
•* 1    ^ o r< Kits in. ® 111 

mica wicLuuuo ui    A 

that is, for difeovering the variation of the force of cohenon 
by a change of diftance. It is true it is not the atomical 
law, or HYLARCHIC PRINCIPLE as it may juftly be called, 
which is thus made accdfible, but the fpecinc law of the 
particles of the fubftance or kind of matter under examina- 
tion. But even this is a very great point; and coinciden- 
ces in this refpeCt among the different kinds of mattei are 
of great moment. We may thus learn the nature of the 
Tcorpufcular a&ion of different fubftances, and P^r^aPs aP" 
proach to a difeovery of the mechanifm of chemical a|hni- 
ties. For that chemical actions are infenfible cafes of meal 
motion is undeniable, and local motion is the province of 
mechanical difeuffion; nay, we fee that thefe hidden 
changes are produced by mechanical forces in many impor- 
tant cafes, for we fee them promoted or prevented by means 
purely mechanical. The converfion of bodies into elaftic 
vapour by heat can at all times be prevented by a fujfic'ient 
external preffure. A ftrong folution of Glauber s fait will 
congeal in an inftant by agitation, giving out its latent 
heat ; and it will remain fluid for ever, and return its latent 
heat in a clofe velfel which it completely fills. Even wa- 
ter will by fuch treatment freeze in an inftant by agitation, 
or remain fluid for ever by confinement. We know that 
heat is produced or extricated by friftion, that certain 
compounds of gold or filver with faline matters explode 
with irrehftible violence by the fmalleft preffure or agita- 
tion. Such fafts fhould roufe the mathematical philofo- 
pher, and excite him to follow out the conjectures of the il- 
luftrious Newton, encouraged by the ingenious attempts of 
Bofcovich ; and the proper beginning of this ftudy is to 
attend to the laws of attraction and repulfion exerted by 
the particles of cohering bodies, difcoverable by experiments 
made on their aCtual extenfions and compreflions. The ex- 
periments of Ample extenfions and compreflions are quite 
infufficient, becaufe the total ftretching of a wire is fo fmall 
a quantity, that the miitake of the loocth part of an inch 
occalions an irregularity which deranges any progreflion 
fo as to make it ufelefs. But by the bending of bodies, a 
diftenfion of T^eth of an inch may be eafily magnified in 
the defleCtion of the fpring ten thoufand times. e 
know that the inveftigation is intricate and difficult, but not 
Beyond the reach of our prefent mathematical attainments ; 
and it will give very fine opportunities of employing all the 

„ -addrefs of analyfis. In the laft century and the beginning of 
the prefent this was a fefficient excitement to the ftrft ge- 

curve, calls in queftion this law, and accommodates his in-qucftion 

veftigation to any hypothefis concerning the relation of the this laWi> 

forces and extenfions. He relates fome expenments o 
lute firings where the relation was confiderably different. 
Strings of three feet long, 

Stretched by 2, 4? 10 ^ s* 
Were lengthened 9> I7» 23’ 27> 3° \ines* . 

But this is a moll exceptionable form of the experiment. The 
firings were twifted, and the mechanifm of the extenhons 13 
here exceedingly complicated,combined with compreffions and 
with tranfverfe twifts, &c. We made experiments on line flips 
of the gum caoutchouc, and on the juice of the berries °l the 
white bryony, of which a fingle grain will draw to a thread ot 
two feet long, and again return into a perfectly round fphere. 
We meafured the diameter of the thread by a microfcope with 
a micrometer, and thus could tell in tvery ftate of extenfion 
the proportional number of particles m the ft&ions. Wc 
found, that though the whole range in which the diftance 
of the particles was changed in the proportion of 13 to 
1, the extenfions did not fenfibly deviate from the pro- 
portion of the forces. The fame thing was obferved m the 
caoutchouc as long as it perfe&ly recovered its firft dimen- 
fions. And it is on the authority of thefe experiments that 
we prefume to announce this as a law of nature. ,7? 

Dr Robert Hooke was undoubtedly the firft who attend- 
ed to this fubjeCt, and affumed this as a law of nature. ^ by 
Mariotte indeed was the firft who expreisly ufed it for de.D|.Hookc, 
termining the ftrength of beams : this he did about the 
1679, corretting the fimple theory of Galileo. Leibnitz 
indeed, in his differtation in the Acta Erudttorum de 
Refiftentia Solidorum^ introduces this confide ration, and 
wiffies to be confidered as the difeoverer; and he is alvvays 
acknowledged as fuch by the Bernoullis and others who adhe- 
red to his peculiardoftrines. ButMarriotte had publifhed the 
doarine in the moft exprefs terms long before ; and Bulhn- 
ger, in the Comment. Petropol. 1729, completely vindicates his 
claim. But Hooke was unqueftionably the difeoverer of this 
law. It made the foundation of his theory of iprings, announ- 
ced to the Royal Society about the year 1661, and read m 
1666. On this occaiion he mentions many things on the 
ftrength of bodies as quite familiar to his thoughts, which 
are immediate deduaions from this principle^ and among 
thefe all the faas which John Bernoulli fo vauntmgly adduces 
in fupport of Leibnitz’s finical dogmas about the force of bo- 
dies in motion ; a doarine which Hooke might have claimed 
as his own, had he not perceived its frivolous inanity. ^7 

But even with this firft coneaion of Marriotte, the me-corre(51;e(j 
chanifm of tranfverfe ftrain is not fully nor juftly explain-by Mari*, 
ed The force aaing in the diraftion BP (fig. 5- n° i.)> and otte it doe. 
bending the bod, A BCD, not only Hretches the fibres on notjt^er. 
the fide oppofite to the axis of fraaure, but comprefles the ^ ^echao 

fide AB, which becomes concave by the ttrain. Indeed itnifm cf 
cannot <3o the one without doing the ether; For in order ■r.nh.rft 

C 
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Materials ^retc^ fibres at D, there muft be Tome fulcrum, feme 

«i- - fupport, on which the virtual lever BAD may prefs, that 
it may tear alunr'er the llretched fibres. This fulcrum 

xnuft fuftain both the preffure arilino from the cohefion of 
the diftended fibres, and alfo the adlion of the external 
force, which immediately tends to caufe the prominent 
part ol the beam to Aide alon^ the fedtion DA. Let BAD 
(fig. 5. n~ 1.) be conlidered as a crooked lever, of which 
A is the fulcrum. Let an external force be applied at B 
in the direction BP, and let a force equal to the accumu- 
lated cohefion ot AD be applied at O in the direftion op- 
pofite to AB, that is, perpendicular to AO ; and let thefe 
two forces be fuppofed to balance each other by the inter- 
vention of the lever. In the firlt place, the force at O muft 
be to the force at B as AB to AO : Therefore, if we make 
AK equal and oppofite to AO, and AL equal andoppofite 
to AB, the common principles of mechanics inform us 
that the fulcrum A is affefted in the fame manner as if the 
two forces AK and AL \Whe immediately applied to it, 
the force AK being equal to the weight P, and AL equal 
to the accumulated cohefion adlually exerted in the inftant 
of fradlure. The fulcrum is therefore really preffed in the 
diredlion AM, the diagonal of the parallelogram, and it 
muft refill in the direftion and with the force MA ; and 
this power of refiftance, this fupport, muft be furnifhed by 
the repulfive forces exerted by thofe particles only which are 
in a flate of aftual compreffion. The force AK, which is 
equal to the external force P, muft be refilled in the direc- 
tion KA by the lateral cohefion of the whole particles 
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quite accidental, and is not ftriftly true in any body. In Strend 
moft bodies which have any confiderable firmnefs, the com- Mat 

preffions made by any external force are not fo great as the 
dilatations which the fame force would prodiice ; that is, 
the repulfions which are excited by any fuppofed degree of 
compreffion are preater than the attractions excited by the 
fame degree of dilatation. Hence it will generally follow, 
that the angle r/AD is lefs than the angle .r A A, and the 
ordinates D cl, Ee, &c. are lefs than the correfponding or- 
dinates A ^ E f, &c. 

But whatever be the nature of the line d A t, we are cer- 
tain of this, that the whole area AD d is equal to the whole 
area A A for as the force at B is gradually increafed, and 
the parts between A and D are more extended, and greater 
cohefive forces are excited, there is always fuch a degree of 
repulfive forces excited in the particles between A and ^ 
that the one fet precifely balances the other. The force at 
B, ailing perpendicularly to AB, has no tendency to pufil 
the whole piece cloier on the part next the wall or to pull 
it away. The fum of the attractive and repulfive forces 
a&ually excited muft therefore be equal. Thefe fums arc 
reprefented by the two triangular areas, which are therefore 
equal.. 

The greater we fuppofe the repulfive forces correfpond- 
ing to any degree of compreflion, in companion with the 
attradlive forces correfponding to the fame degree of exten- 
fion, the fmaller will A A be in comparifon of AD. In a 

piece of cork or fponge, A A may chance to be equal t0 

AD, or even to exceed it ; but in a . piece of marble, A ^ 
between D and A (the particle D is not only drawn will perhaps be very fmall in comparifon of AD. 
forward hut downward^ TTnc A "U 4.1.4.1. „  TJ* , r _ 

,?3 
As is fully 

ment. 

forward but downward). This prevents the part CDAB 
from Hiding down along the feilion DA. 

verified by ^ is .verified by experiment. If we attempt to 
exyeri- break a long flip of cork, or any fuch very compreffible 

body, we always oblerve it to bulge out on the concave 
fide before it cracks on the other fide. If it is a body of 
fibrous or foliated texture, it feldom fails fplintering off" on 
the concave fide ; and in many cafes this iplintering is very 
deep, even reaching half way through the piece, "in hard 
and granulated bodies, fuch as a piece of freeftone, chalk, 
dry clay, fugar, and the like, we generally fee a confiderable 
fplinter or fiiiver fly off from the hollow fide. If the frac- 
ture be flowly made by a force at B gradually augmented, 
the fermation of the fplinter is very diftimftly feen. It 
forms a triangular piece like a I b, which generally breaks 
in the middle. We doubt not but that attentive obferva- 
tion would Ihow that the diredlion of the crack on each 
fide of I is not very different from the dire£lion AM and 
its correfpondent on the other fide. This is by no means a 
circumftance of idle curiofity, but intimately connedled with 
the mechanifm of cohefion. 

Let us fee what confequences refult from this ftate of the 
cafe refpefting the ftrength of bodies. Let D A KC (fig. 6.) 

  reprefent a vertical feftion of a prifm of compreffible mate- 
cf the cafe, rials, fuch as a piece of timber. Suppofe it loaded with a 

weight P hung at its extremity. Suppofe it of fuch a con- 
ftitution that all the fibres in AD are in a ftate of dilata- 
tion, while thofe in A A are in a ftate of compreflion. In 
the inftant offra&ure the particles at D and E are with-held 
by forces Dr/, E e, and the particles at A and E repel, re- 
fill, or fupport, with forces A E f. 

Some line, fuch as r/ e A * A will limit all thefe ordinates, 
which reprefent the forces a&ually exerted in the inftant of 
fradlure. If the forces are as the extenfions and compref- 
fions, as we have great reafon to believe, r/e A and Af ^ 
will be two ftraight lines. They will form one ftraight line 
J A if the forces which refill a certain dilatation are equal 
lo the forces which refill an equal compreffion. J3ut this is 
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Nowit is evident that the repulfive forces excited be- An imi •. 
tween A and A have no lhare in preventing the fradlure.tart coi 
They rather contribute to it, by funrilhing a fulcrum to<luencd 

the lever, by whofe energy the cohefion of the particles in 
AD is overcome. Hence wre fee an important confequence of bod- 
of the compreflibility of the body. Its power of refilling fully p*1 

this tranfverfe ftrain is diminilhed by it, and fo much theved 

more diminilhed as the ftuff is more compreffible. 
This is fully verified by fome very curious experiments 

made by Du Hamel. He took 16 bars of willow 2 feet 
long and \ an inch fqnare, and fupporting them by props 
under the ends, he broke them by weights hung on the 
middle. He broke 4 of them by weights of 40, 41, 47, 
and 52 pounds : the mean is 45. He then cut 4 of them 
-jd through on the upper fide, and filled up the cut with a 
thin piece of harder wood ftuck in pretty tight. Thefe 
were broken by 48, 54, 50, and 52 pounds; the mean of 
which is 51. He cut other four 4- through, and they were 
broken by 47, 49, 50, 46; the mean of which is 48. The 
remaining four were cut ^ds; and their mean ftrength was 42. 

Another fet of his experiments is Hill more remarkable. 
Six battens of willow 36 inches long and 14 fquare were 

broken by 525 pounds at a medium. 
Six bars were cut jd through, and the cut filled with a 

wedge of hard wood ftuck in with a little force: thefe broke 
with 551. 

Six bars were cut half through, and the cut was filled 
in the fame manner : they broke with 542. 

Six bars were cut Jths through : thefe broke with ^qo. 
A batten cut |ths through, and loaded till nearly broken, 

was unloaded, and the wedge taken out of the cut. A 
thicker wedge was put in tight, fo as to make the batten 
ftraight again by filling up the fpace left by the compref- 
fion of the wood : tin's batten broke with 577 pounds. 

From this it is plain that more than fds of the thicknefs 
(perhaps nearly ^ths) contributed nothing to the ftrength. 

The point A is the centre of fradlure in this cafe ; and 
ia order to eftimate the ftrength of the piece, we may fup- 

poft - 
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Strengfh of p0fe that the crooked lever virtually- cotrcerned in the ftrain 
Materials. js We mult find the point I, which is the centre 

0f 0f all the attraftive forces, or that point where the 

full cohefion of AD mull be applied, fo as to have a mo- 
mentum equal to the accumulated momenta of all the variable 
forces. We mull in like manner find the centre of effort i 
of the repulfive or fupporting forces exerted by the fibres 
lying between A and A. 

It is plain, and the remark is important, that this lall 
centre of effort is the real fulcrum of the lever, although A 
is the point where there is neither extenfion nor contraction; 
for the lever is fupported in the fame manner as if the repul- 
fions of the whole line A A were exerted at that point. There- 
fore let S reprefent the furface of fra&ure from A to D, and 
/ reprefent the abfolute cohefion of a fibre at D in the in- 
ilant of fracture. Wc lhall have/S X -I + = /> 4 or /: I 

i —f$> :p’, that is, the length AB is to the diilance be- 
tween the two centres of effort I and i, as the abfolute cohe- 
fion of the feftion between A and D is to the relative 
ftrength of the fedlion. 

It would be perhaps more accurate to make AI and A i 
equal to the dillances of A from the horizontal lines palling 
through the centres of gravity of the triangles zf A D and 
i'A A. It is only in tin’s conflrudlion that the points I 
and 1 are the centres of real effort of the accumulated at- 
tractions and repulfions. But I and i, determined as we 
have done, are the points where the Full, equal, actions may 
be all applied, fo as to produce the fame momenta. The 
final refults are the fame in both cafes. The attentive and 
duly informed reader will fee that Mr Bulfinger, in a very 
elaborate dilfertation on the llrength of beams in the Com- 
ment. Pet<opolitan. 1729, has committed feveral millakes in 
his ellimation of the aftions of the fibres. We mention this 
becaufe his reafonings are quoted and appealed to as autho- 
rities by Mufchenbroek and other authors of note. The 
fiibjetl has been confidered by many authors on the conti- 
nent. Wc recommend to the reader’s perufal the very mi- 
nute difcullions in the Memoirs ol the Academy of Paris for 
1702 by Varignon, the Memoirs for 1708 by Parent, and 
particularly that of Coulomb in the Mem. par les Sgavans 
Etrangers, tom. vii. 

It is evident, from what has been faid above, that if S 
and s reprefent the furfaces of the fed ions above and below 
A, and if G and £ are the diftances of their centres of gravity 
ftom A, and O and 0 the diftances of their centres of ofcil- 
lation, and D and cl their whole depths, the momentum of 

cohefion will be 
/S-G’O fs.g.o 

=:pL 
. 
0 ^ 

If (as is moll likely) the forces are proportional to the 
extenfions and compreflions, the diftances AI and A/, which 

G*0 0 
are refpe&ively ~ —y and ‘-~r, are refpedively =r -f D A, 

and -f A A ; and when taken together are = -f D A. If, 
moreover, the extenfions are equal to the comprefiions in the 
inftant of fraClure, and che body is a re&angular prifm like 
a common joift or beam, then DA and A A are alfo 
equal; and therefore the momentum of cohefion is 

fbd' 
* T =: ~g~> := f b d X £ d = p i. Hence we obtain 

this analogySix times the length is to the depth as the 
abfolute cohefion of the fedion is to its relative llrengtb.” 

1 hus we fee that the comprefifibility of bodies has a very 

Urer'ex-41' ^n^lience on their power of withftanding a tranfverfs ftrain. We fee that in this moft favourable fuppofition of 
equal dilatations and compreftions, the ilrength is reduced to 
one half of the value of what it would have been had 
the body been incompreffibk. This is by no means 

pj6 
This confe- 

plaincd. 
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obvious; for it does not readily appear how compreffibi-Strf!n£!;b *>£ 
lity, which docs not diminilh the cohefion of a fingle ^ *atena 

fibre, fliould impair the ftrength of the whole. The 
reafon, however, is fufficiently convincing when pointed 
out. In the inftant of frafture a fmaller portion of the fec- 
tion is atlually exerting cohelive forces, while a part of it is 
only ferving as a fulcrum to the lever, by whofe means the 
ftrain on the feftion is produced. We fee too that this 
diminution of llrength does not fo much depend on the fen- 
fible compreffibility, as on its proportion to the dilatability 
by equal forces. When this proportion is fmall, A A is 
fmall in comparifon of AD, and a greater portion of the 
whole fibre is exerting attradlive forces. The experiments 
already mentioned of Du Hamel de Monceau on battens of 
willow fnow that its compreffibility is nearly equal to its di- 
latability. But the cafe is not very different in tempered 
fteel. (The famous Harrifon, in the delicate experiments 
which he made while occupied in making his longitude 
watch, difeovered that a rod of tempered fteel was nearly as 
much diminifhed in its length as it was augmented by the 
fame external force. But it is not by any means certaia 
that this is the proportion of dilatation and compreffion 
which obtains in the very inftant of fratture. We rather 
imagine that it is not. The forces are nearly as the dilata- 
tions till very near breaking ; but we think that they dimi- 
niffi when the body is juft going to break. But it feems 
certain that the forces which refill cornpreffion increafe fall- 
er than the compreffions, even before fradture. We know 
inconteftably that the ultimate reflftances to compreffion are 
infuperable by any force which we can employ. The re- 
puliive forces therefore (in their whole extent) increafe fafter 
than the compreffions, and are exprejffed by an affymptotic 
branch of the Bofcovician curve formerly explained. It is 
therefore probable, eipecially in the more Ample fubdances, 
that they increafe fafter, even in fuch compreffions as fre- 
quently obtain in the breaking of hard bodies. >We are 
difpofed to think that this is always the cafe rn fuch bodies 
as do not fly off in fplinters on the concave fide ; but this 
muft be underftood with the exception of the permanent 
changes which may be made by compreffion, when the bo- 
dies are crippled by it. This always increafes the dempref- 
fion itfelf, and caufes the neutr al point to fhift ftill more to- 
wards D. The effedt of this is fornetimes very great and fatal. 

Experiment alone can help us to difeover the proportion 
between the dilatability and compreffibility of bodies. The 
ftrain now under confideratiori feems the heft calculated for 
this refearch. Thus if we find that a piece of wood an inch 
fquare requires 12,000 pounds to tear it afunderby a direct 
pull, and that 200 pounds will break it traufverfely by add- 
ing 10 inches from the fe&ion of fradture, we muft con- 
clude that the neutral point A is in tKe middle of tire depth, 
and that the attractive and repulfive forces are equal. Any 
notions that we can form of the confbitution of fuch fibrous 
bodies as timber, make us imagine that the fenjible compref- 
fions, including what arifes from the bending up of the com* 
preffed fibres, is much greater than the real corpufcular ex- 
tenfions. One may get a general convidlion of this unex- 
pedled propofition by reflecting on what muft happen du- 
ring the fradure- An undulated fibre can only be drawn 
ftraight, and then the corpufcular extenfion begins ; but it> 
may be bent up by compreffion to any degree, the corpuf- 
cular compreffion being little afteCted all the while. This- 
obfervation is very important; and though the forces o£ 
corpufcular repulfion may be almoft infuperable by any com- 
preffion that we can employ, a fenjible compreffion may. be 
produced by forces not enormous, fufficient to cripple the 
beam. Of this we ihall fee very important inftance^after- 
wards* 

XT 
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It defervcs to be noticed, that although the relative diameters 

. a ma ' ftrength of a prifmatic foil'd is extremely different in the 
three hypotheses now confidered, yet the proportional 

The pro- ftrengths of different pieces follow the fame ratio ; namely, 
portional dfreft ratio of the breadth, the diredt ratio of the Square 

difi'crenz ° t^e ^ePtl1> and the inverfe ratio of the length. In the 
pieces f I- hnft hypothelis (of equal forces) the ftrength of a reftangular 

, fbd% . , c 
beam was - -y ; in the Second (of attra^live forces propor- 

tional to the extenfions) it was ^ ; and in the third (equal 
3 ^ 

attra&ions and repttlfions proportional to the extenfions and 
fbd* fb d* 

compreflions) it was , or more generally y q where 

m expreffes the unknown proportion between the attractions 
and repulfions corresponding to an equal exteniion and con> 
preffion. 

tl of ^ence we derive a piece of ufeful information, which is 
apiecede- confirmed by unexcepted experience, that the ftrength 
pends chief-a P^ce depends chiefly on its depth, that is, on that di- 

low the 
fame ra- 
tio. 

The 
78 

menlion which is in the direction of the {train. A bar of 
timber of one inch in breadth and two inches in depth is 
four times as ftrong as a bar of only one inch deep, and it 
is twice as ftrong as a bar two inches broad and one deep ; 
that is, a joift or lever is always ftrongeft when laid on its 
edge. 

There is therefore a choice in the manner in which the 
■cohefion is oppofed to the ftrain. The general aim muft be 

the mannerto Put the-centre of effort I as far from the fulcrum nr the 
in which neutral point A as poffible, fo as to give the greateft energy 

or momentum to the cohefion. Thus if a triangular bar 
projefting from a wall is loaded with a weight at its extre- 
mity, it will bear thrice as much when one of the fides is 
uppermoft as when it is undermoft. The bar of fig. 5. n* 2. 
would be three times as ftrong if the fide AB were upper- 

80 moft and the edge DC undermoft. 

' ST Hencc ^ follows that the ftrongeft joift that can be cut 
not* the out of a round tree is not the one which has the greateft 
created quantity of timber in it, but fuch that the produCt of its 
quantity of breadth by the fquare of its depth fhall be the greatell pof- 

*ipibtr- ftble. Let A BCD (fig. 7.) be the feaion of this joift in- 
feribed in the circle, AB being the breadth and AD the 
depth. Since it is a reftangular feftion, the diagonal BD 
is a diameter of the circle, and BAD is a right angled tri- 
angle. Let BD be called a, and BA be called x ; then 

AD is = a2—a:2. Now v/e muft have AB X AD% 

]y OH its 
depth, 

79 
And there 
fore a 
choice in 

ahe cohe- 
licn is op* 
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and C the centre. Draw BD perpendicular to Strength 

BC, and join DC. Then, becaufe BD’- = CDJ —CB\ MTeris^ 
BD is the radius of a circle containing the fame quantity of 
matter with the ring. If we eftimate the ftrength by the 
firft hypothefis, it is evident that the {Length or the tube 
will be to that of the foil'd cylinder, whofe radius is BD, as 
BD2X AC to BD2 X BD; that is, as AC to BD : for 
BD2 expreffes the cohelion of the ring or the circle, and 
AC and BD are equal to the diftances of the centres of ef- 
fort (the fame with the centres of gravity) of the ring and 
circle from the axis of frafture. 

The proportion ot thefe ftrengths will be different in the 
other hypothefes, and is nCt eafily expreffed by a general 
formula ; but in both it is ftill more in favour of the ring or 
hollow tube. 

The following very fimple folution will be readily un- 
derftood by the intelligent reader. Let O be the centre of 
ofcillation of the exterior circle, 0 the centre of ofcillation 
■of the inner circle, and <w the centre of ofcillation of the 
ring included between them. Let M be the quantity of 
furface of the exterior circle, m that of the inner circle, and 
fx. that of the ring. 

M-FO — m-Y 0 yFe+EC4 

We have F uo —- 

the ftrength of the ring = 

4FC ’ aud 

and the ftrength of 

or * X a* ■ or u2 x — x3, a maximum. Its fluxion 

e2 x—3X
2
X muft be made = 0, or a2 =1 3 x2, or x2 = — 

If therefore we make DE rr 4 DB, and draw EC perpen- 
dicular to BD, it will cut the circumference in the point C, 
which determines the depth BC and the breadth CD. 

Becaufe BD : BC = CD : CE, we have the area of the 
fedlion BC’CD = BD'CE. Therefore the different fec- 
tions having the fame diagonal BD are proportional to 
their heights CE. Therefore the feftion BCDA is lefs 
than the feftion B £ D a, whofe four fides are equal. The 
joift fo ftiaped, therefore, is both ftronger, lighter, and 
cheaper. 

A hollow ^ie ftrength of A BCD is to that of a B c D as ic,ooo 
tubeftrong-to 9186, and the weight and expence as 10,000 to 10,607 ; 
er than a fo that ABCD is preferable to a B t D in the proportion of 
hollow rod IO)50y to 9186, or nearly t ty to too. 

tilt rame8 From the fame principles it follows -that a hollow tube is 
quantity of ftronger than a folid rod containing the fame quantity of 
matter, matter. Let fig. 8. reprefent the fedlion of a cylindric 

tube, of which AF and BE are the exterior and interior 

the fame quantity of matter in the form of a folid cylinder* 
isy> X BD ; fo that the ftrength of the ring is to that of » 
the folid rod of equal weight as F w to 4 B D, or nearly asi 
FC to BD. This will eafily appear by recolleding that 

FO is = (^ee ROTATION), and that the mo- 

mentum of cohefion is f ™ ^^ f°r the inner 
2FC 2 

circle, &c. 
Emerfon has given a very inaccurate approximation to 

this value in his Mechanics^ qto. 
This property of hollow tubes is accompanied alfo with And mow 

greater ftiffnefs; and the fuperiority in ftrength and ftiffnefsft'tF. 
is fo much the greater as the furrounding {hell is thinner in 
proportion to its diameter. 

Here we fee the admirable wifdom of the Author of jqenc^ th,. 
nature in forming the bones of animal limbs hollow. The wifdom of 
bones of the arms and legs have to perform the office of le- ^°d in 
vers, and are thus oppofed to very great tranfverfe ftrains. By 
this form they become incorUparably ftronger and ftiffer, hollow, 
and give more room for the infortion of mufcles, while they 
are lighter and therefore more agile ; and the fame Wif- 
dom has made ufe of this hollow for other valuable purpofes 
of the animal economy. In like manner the quills in the 
wings of birds acquire by their thinnefs the very great 
ftrength which is neceffary, while they are fo light as to 
give fufficient buoyancy to the animal in the rare medium 
in which it muft live and fly about. The ftalks of many 
plants, fuch as all the graffes, and many reeds, are in like 
manner hollow, and thus poffefs an extraordinary ftrength. 
Our beft engineers now begin to imitate nature by making 
many parts of their machines hollow, fuch as their axles ot 
caft iron, &c. 5 and the ingenious Mr Ramfden now makes 
the axes and framings of his great aftronomical inftruments 
in the lame manner. 

In the fuppofition of homogeneous texture, it is plain 
that the fracture happens as loon as the particles at D are 
feparated beyond their utmoft limit of cohefion. This is a 
determined quantity, and the piece bends till this degree of 
extenfion is produced in the outermoft fibre. It follows, 
that the fmailer we fuppofe the diftance between A and D, 

the 
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4ftfcnjth of the gt'eatei* ^!H be the curvature which the beam will ac- 
Material?. qyJre before it breaks. Greater depth therefore makes a 
^ ’ beam not only ftronger but alfo ftiffer. But if the parallel 

* fibres can Hide on each other, both the ftrength and the 
ftiffnefs will be diminifhed. Therefore if, inftead of one 

Fig. 6. beam D A KC, we fuppofe two, DABC and A A KB, not 
84 cohering, each of them will bend, and the extenfion of the 

H°w a fibres AB of the under beam will not hinder the compref- 

eompound hon of the adjoining fibres AB of the upper beam. The 
beam may two together therefore will not be more than twice as 
be formed, ftrong as one ©f them (fuppoling DA = A a j imlead of 

being four times as ftrong; and they will bend as much as 
either of them alone would bend by half the load. This 
may be prevented, if it were poflible to unite the two beams 
all along the ieam A B, fo that the one fhall not Hide on the 
other. This may be done in fmall works, by gluing them 
together with a cement as flrong as the natural lateral co- 
hefion of the fibres. If this cannot be done (as it cannot 
in large works), the Aiding is prevented by joggling the 
beams together ; that is, by cutting down feveral redfgngu- 
lar notches in the upper fide of the lower beam, and mak ing 
fimilar notches in the under fide of the upper beam, and 
filling up the fquare fpaces with pieces ©f very hard wood 
firmly driven in, as reprefented in fig. 9. Some employ 
iron bolts by way of joggles. But when the joggle is much 
harder than the wood into which it is driven, it is very apt 
to work loofe, by widening the hole into which it is lod- 
ged. The fame thing is fometimes done by fcarfing the one 
upon the other, as reprefented in fig. 9. (nf'a.); but this waftes 
more timber, and is not fo ftrong, becaufe the mutual hooks 
which this method forms on each beam are very apt to tear 
each other up. By one or other of thefe methods, or fome- 
thing fimilar, may a compound beam be formed, of any 
depth, which will be almoft as ftiff and ftrong as an entire 
piece. 

jjow On the other hand, we may combine ftrength with pli- 
ftrength ablenefs, by compoftng our beam of feveral thin planks laid 
may he on each other, till they make a proper depth, and leaving 

vvith^iif t^iem at hhl libeity to Aide on each other. It is in this 
blenefs. manner that coach-fprings are formed, as is reprefented in 

fig. 10. In this aftemblage there muft be no joggles nor 
bolts of any kind put through the planks- or plates : for 
this would hinder their mutual Aiding. They muft be 
kept together by ftraps which furround them, or by fome- 

85 thing equivalent. 
Maxims of '1 he preceding obfervations ftiow the propriety of fame 
conikruc- maxims of conftru&ion, which the artifts have derived from 
tion. > * long experience. 

Thus, if a mortife is to be cut out of apiece which is ex. 
pofed to a crofs ftrain, it fhould be cut out from that fide 
which becomes concave by the ftrain, as in fig. 11. but by 
no means as in fig. 12. 

If a piece is to be ftrengthened by the addition of ano- 
ther, the added piece muft be joined to the fide which grows 
convex by the ftrain, as in fig. 13. and' 14. 

Before we go a*y farther, it will be convenient to recal 
the reader’s attention to the analogy between the ftrain on 
a beam projecting from a wall and loaded at the extremity, 
and a beam fupported at both ends and loaded in fome in- 
termediate point. It is fufficient on this occafion to read 
attentively what is delivered in the article Roof, n° 19.— 
We learn there that the ftrain on the middle point C (fig. 
14. of the prefent article) of a reftangular beam AB, fup- 
ported on props at A and B, is the fame as if the part CA 
projetted from a wall, and were loaded with the half of the 
weight W fufpended at A. The momentum of the ftrain 

is therefore £ W AB, W X| AB or 
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The momentum of cohefion muft be equal to this in every Strength ©F 
hypothefis. Material*^ 

Having now confidered in fufficient detail the circum- T ' ' 
ftances which affedl the ftrength of any feftion of a folid 
body that is ftrained tranfverfely, it is neceflary to take no- 
tice of fome of the chief modifications of the ftrain itfelf. 
We {hall confider only thofe that occur moft frequently in 
our conftruftions. 

The drain depends on the external force, and alfo on the 
lever by which it afts. « 

It is evidently of importance, that fmce the ftrain is ex-Thg fg.ajn 
erted in any feftion by means of the cohefion of the parts depends ou 
intervening between the feftion under confideration and the1*16 exter- 
point of application of the external force, the body mufl bena* ^orc®s» 
able in all thefe intervening parts to propagate or excite the 
ftrain in the remote feftion. In every part it muft be able 
to refill the ftrain excited in that part. It fhould therefore 
be equally ftrong; and it is ufelefs to have any psrt ftrong- 
er, becaufe the piece will neverthelefs break where it is not 
ftronger throughout ; and it is ufelefs to make it ftronger 
(relatively to its ftrain) in any part, for it will neverthelefs 
equally fail in the part that is too weak. 

Suppofe then, in the firft place, that the ftrain arifes 
from a weight fufpended at one extremity, while the other 
end is firmly fixed in a wall, usuppofing aifo the crofs fec- 
tions to be all redtangular, there are feveral ways of lhaping 
the beam fo that it ftiall be equally ftrong throughout. 
Thus it may be equally deep in every part, the upper and 
under furfaces being horizontal planes. The condition will 
be fulfilled by making all the horizontal feftions triangles, 
as in fig. 15. The two fides are vertical planes meeting in. 
an edge at the extremity L. For the equation expreffing the 
balance of ftrain and ftrength is plz=.fbd%. Therefore 
fince J 1 is the fame throughout, and alfo/>, we muft have 
Jb — l, and b (the breadth AD of any feftion ABCD) 
muft be proportional to / (or AL t, which it evidently is. 

Or, if the beam be of uniform breadth, we muft have d * 
everywhere proportional to /. This will be obtained by 
making the depths the ordinates of a common parabola, of 
which L is the vertex and the length is the axis. The 
upper or under fide may be a ftraight line, as in fig. 16. or 
the middle line may be ftraight, and then both upper and 
under furfaces will be curved. It is almoft indifferent what 
is the fhape of the upper and under furfaces, provided the 
diftances between them in every part be as the ordinates of 
a common parabola. 

Or, if the fedtions-are all fimilar, fiich as circles, fquares, 
or any other fimilar polygons, we muft have d 1 or b }' pro- 
portional to /, and the depths or breadths muft be as the or- 
dinates of a cubical parabola. gg 

It is evident that thefe are alfo the proper forms for a And on the 
lever moveable round a fulcrum, and adted on by a force at form °f the 
the extremity. The force comes in the place of the weight 
fufpended in the cafes already confidered ; and as fuch levers a^s 
always are eonnedled with another arm, we readily fee that 
both arms fhould be fafhioned in the fame manner. Thus 
in fig. 15. the piece of timber may be fuppofed a kind of 
fteelyard, .moveable round a horizontal axis OP, in the front 
of the wall,, and having the two weights P and * in equili- ' 
brio. The ftrain occaiioned by each at the fedtion in which 
the axis OP is placed muft be the fame, and each arm OLi 
and O * muft be equally ftrong in all its parts- The lon- 
gitudinal fedlions of each arm muft be a-triangle, a common 
parabola, or a cubic parabola, according to the conditions 
previoufiy given. 

And, moreover, all thefe forms are equally ftrong : For 
any one of them is equally ftrong in all its parts, and they 
are all fuppofed to have the fame fedxion at the front of the 

6 wall! 
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They are not, however, equally preffures. 

89 
The exter- 
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To make a 

jjedls from 
a wall, 

ftifF. The firft, reprefented in fig. 15. will bend lead: 
upon the whole, and the one formed by the cubic paikbola 
will bend moft. But their curvature at the very fulcrum 
will be the fame in all 

It is alfo plain, that if the lever is of the fecond or third 
kind, that is, having the fulcrum at one extremity, it muft 
{fill be of the fame fiiape ; for in abftraft mechanics it is 
indifferent which of the three points is confidered as the 
axis of motion. In every lever the two forces at the extre- 
mities ait in one direction, aftd the force in the middle aits 
in the oppofite direction, and the great ftrain is always at 
that point. Therefore a lever fuch as fig. 15. moveable 
round an axis palling horizontally through and ailing 
againft an obftacle at OP, is equally able.in all its parts to 
refill the ftrains excited in thofe parts. 

The fame principles and the fame cofiftruition wall apply 
to beams, fuch as joills, fupported at the ends L and (fig. 
15.), and loaded at fome intermediate part OP. This will 
appear evident by merely inverting the direilions of the 
forces at thefe three points, or by recurring to the article 
Roofs, n° 19. 

Hitherto we have fuppofed the external ftraining force as 
ailing only in one point of the beam. But it may be uni- 
formly diftributed all over the beam. To make a beam in 
Rich circumftances equally ftrong in all its parts, the lhape 
mull be conliderably different from the former. 

Thus fuppofe the beam to projeil from a wall. 
If it be of equal breadth throughout, its fides being verti- 

bcamftrcng caTpkines parallel to each other and to the length, the ver- 
which pio- tical feilion in the direition of its length mull be a triangle 

inftead of a common parabola ; for the weight uniformly 
diftributed over the part lying beyond any feilion, is as the 
length beyond that feilion : and fince it may all be con- 
ceived as colleiled at its centre of gravity, which is the 
middle of that length, the lever by which this load ails or 
flrains the feilion is alfo proportional to the fame length. 
The ftrain ©n the feilion (or momentum of the load) is as 
the fquare of that length. The feilion mull have ftrength 
in the fame proportion. Its ftrength being as the breadth 
and the fquare of the depth, and the breadth being conftant, 
the fquare of the depth of any feilion muft be as the fquare of 
its diftance from the end, and the depth muft be as that di- 
ftance ; and therefore the longitudinal vertical feition mull 
be a triangle. 

But if all the tranfverfe feillons are circles, fquares, or 
any other lynilar figures, the ftrength of every feilion, or 
the cube of the diameter, muft be as the fquare of the 
lengths beyond that feilion, or the fquare of its diftance 
from the end ; and the fides of the beam muft be a fe mi cu- 
bical parabola. 

If the upper and under furfaces are horizontal planes, it 
is evident that the breadth muft be as the fquare of the di- 
ftance from the end, and the horizontal feilions may be form- 
ed by arches of the common parabola, having the length for 
their tangent at the vertex. 

By recurring to the analogy fo often quoted between a 
projeiling beam and a joift, we may determine the proper 
form of joifts which are uniformly loaded through their 
whole length. 

This is a frequent arid important cafe, being the office of 
joifts, rafters, &c. and there are fome circumftances which 
muft be particularly noticed, becaufe they are not fo obvi- 
ous, and have been miiunderfiood. When a beam AB 
(fig* I7-) %Pported at the ends, and a weight is laid on 
any point P, a ftrain is excited in every part ©f the beam. 
The load on P caufes the beam to prefs on A and B, and 
the props read with forces equal and oppefite to thefe 

91 . 
The ftram 
upon a 
beam fup- 
ported at 
both ends. 
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The load at P is to the prefliires at A and B as Strength 

AB to PB and PA, and the preffures at A is to that at lVlaterial*‘ 
B as PB to PA ; the beam therefore is in the fame ftate, * 
vvith refped to 'ftrain in every part of it, as if it were reft- 
ing on a prop at P, and were loaded at the ends with 
weights equal to the two preffures on the props : and ob- 
ferve, thefe preffures are fuch as will balance each other, 
being inverfely as their diftances from P. Let P reprefent 
the weight or load at P. The preffure on the prop P mult 

PA 
be P X AB‘ This is therefore the rea&ion of the prop B, 

and is the weight which we may fuppofe fufpended at B, 
when we conceive the beam refting on a prop at P, and car- 
tying the balancing weights at A and B. 

The ftrain occafioned at any other point C, by the load 
P at P, is the fame with the ftram at C, by the weight 

PA 
P X hanging at B, when the beam refts on P, in the 

manner now fuppofed ; and it is the fame if the beam, in* 
Head of being balanced on a prop at P, had its part AP 
fixed in a wall. This is evident. Now we have Ihown at 

PA 
length that the ftram at C,by the weight P X ^5- hanging 

PA . . , 
at B, Is P X q-g X BC. We defire it to be particularly 

remarked that the preffure at A has no influence on the 
ftrain at C, arifing from the adlion of any load between A 
and C ; for it is indifferent how the part AP of the projec- 
ting beam PB is fupported. The weight at A juft per- 
forms the fame office with the wall in which we fuppofe the 
beam to be fixed. We are thus particular, beeaufe we have 
feen even perfons not unaccuftomed to difeuffions of this kind 
puzzled in their conceptions of this ftrain. 

Now let the load P be laid on fome point p between C 
and B. The fame reafoning Thows us that the point is 
(with refpedl to ftrain) in the fame ftate as if the beam were 
fixed in a wall, embracing the part /> B, and-a weight 

i) B 
~ P X were hung on at A, and the ftrain at C is 

P X X AC. A B 
In general, therefore, the ftrairi on any point C, arifing ^ general 

from a load P laid on another point P, is proportional to propoli- 
the redlangle of the diftances of P and C from the endst,ou* 

PAxCB ^ /> B X CA 
neareft to each. -It is P X > or P X  rg—, 

according as the load lies between C and A or between C 
and B. 

Cor. t. The ftrains which a load on any point P occa- 
fiens on the points C, r, lying on the fame fide of P, are as 
the diftances of thefe points from the end B. In like man- 
ner the ftrains on E and e are as EA and e A. 

Cor. 2. The ftrain which a load occafions in the part on 
which it refts is as the reftangle of the parts on each fide. 
Thus the ftrain occafioned at C by a load is to that at D 
by the fame load as AC X CB to AD X DB. It is there- 
fore greateft in the middle. ^ 

Let us now corifider the ftrain on any point C arifing The ilram 
from a load uniformly diftributed along the beam. LetP'ifinE • . from a loac 
AP be reprefented by x, and P by x, and the whole weight diftributed 
on the beam by a. Then ahmg the 

" beam. 
The weight on P/> is - = ^ -y-g, 

Preffure on B by the weight on P/> = a _jl_ x . 
AB AB 

Or 
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Strfpgth cfn 
Material?- 

a x* 

Pref. on B by the whole wt. on AC =: a 

Strain at C by the weight on AC = a 

Strain at C by the weight on BC = a 

Do. by the whole weight on AB — a 

ACXBCXAC+CB 

AB1 

^AC*__ AC*_ 
AB'"'32 AB2' 
AC * X BC 
"Tab* ° 
BC1xAC 

2 AB2 * 
AC7xBC-4-BC*XAC 

" 2AB2 

ACXBC 
**" 2 AB2 ’ 2AB ’ 

Thus we fee that the ftrain is proportional to the rec- 
tangle of the parts, in the fame manner as if the load a had 
been laid direftly on the point C, and is indeed equal to 
one-half of the ftrain which would be produced at C by the 
load a laid on there. 

. 94 t It was neceftary to be thus particular, becaufe we fee 

tHAu,Ve6t'n fome elementary treatifes of mechanics, publifhed by au- 
committed thors of reputation, miftakes which are very plaufible, and 
by authors miflead the learner. It is there faid, that the prefiure at 
of rcputa- from a weight uniformly diffufed along AB is the fame 
t,on' as if it were collected at its centre of gravity, which would 

be the middle of AB ; and then the ftrain at C is faid to 
be this preffure at B multiplied by BC. But furely it is 
not difficult to fee the difference of thefe ftrains. It is plain 
that the preffure of gravity downwards on any point be- 
tween the end A and the point C has no tendency to dimi- 
nilh the ftrain at C, arifing from the upward reaction of 
the prop B ; whereas the preffure of gravity between C and 
B is almoft in direft oppofition to it, and muft diminiffi it. 
We may however avoid the fluxionary calculus with fafety by 
the confideration of the centre of gravity, by fuppofing the 
weights of AC and BC to he collected at their refpe£tive 
centres of gravity ; and the refult of this computation will 
be the fame as above : and we may ufe either method, al- 
though the v/eight is not uniformly diftributed, provided 
only that we know in what manner it is diftributed. 

This inveftigation is evidently of importance in the prac- 
tice of the engineer and architeft, informing them what fup- 
port is neceffary in the different parts of their conftruc- 
tions. We confidered fome cafes of this kind in the article 

9$ Roofs. 
To form a B {s now eafy to form a f0 {t fhall have the 

oray have^k”16 re^at've ftrength in all its parts. 
the fame re- ^ make it equally able in all its parts to carry a given 
lative weight laid on any point C taken at random, or uniformly 

■ftrength in diffufed over the whole length, the ftrength of the fettion 
all ic» partf. at; t|lc p0-nt q mu{l be as AC X CB. Therefore 

1. If the fides are parallel vertical planes, the fquare of 
the depth (which is the only variable dimenlkm) or CD% 
muft be as AC X CB, and the depths muft be ordinates of 
an ellipfe. 

2. If the tranfverfe fe&ions are fimilar, we muft,make CD* 
, as AC X CB. 

3. If the upper and under furfaces are parallel, the breadth 
■nauft be as AC X CB. 

II. If the beam is neceffarily loaded at fome given point 
-C, and we would have the beam equally able in all its parts 
to reftft the ftrain arifing from the weight at C, we muft 
make the ftrength of every tranfverfe fedtion between C and 
-cither end as its diftance from that end. Therefore 

1 • I the fides are parallel vertical planes, we muft make 
CD1 : EF* = AC ; AE. 

s. If the feftions are fimilar, then CDJ :EFJ =:AC; AE. 
Voj.. XVIII. Part I. 
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3, If the up,pet and under furfaces are parallel, then, s'renifth 

breadth at C :'breadth at E = AC : AE._ _ ^ ‘ 
The fame principles enable us to determine the ftrain and, 

ftrength of fijuare or circular plates, of different extent, butThe ftrain 
equal thicknefs. This may be comprehended in this general :‘Kd ^ ^ 
propofition. . , , . f yami or 

Similar plates of equal thicknefs fupported all round willcirxUiar 
carry the fame abfolute weight, uniformly diftributed, or plates of 
refting on fimilar points, whatever is their extent. ciifferen^ 

Suppofe two fimilar oblong plates of equal thicknefs, 
let their lengths and breadths be L, /, and B, b. Let their thickneft, 
ftrength or momentum of cohefion be C, c, and the ftrains may be de- 
from the weights W, w, be S, s. icrmined 

Suppofe the plates fupported at the ends only, and|.^1 

refifting fracture tranfverfely. The ftrains, being as the cipics< ‘ 
weights and lengths, are as WL and iv /, but their cohe- 
fion are as the breadths ; and fince they are of equal rela- 
tive ftrength, we have WL : <u> /—B : b, and WL-9z= 
w / B and 1^: /= w B : W ^ : but fince they are of fimilar 
ffiapes L : /=B : and therefore w = W. 

The fame reafoning holds again when they are alfo fup- 
ported along the fides, and therefore holds when they are 
fupported allround (in which cafe the ftrength is doubled). 

And if the plates are of any other figure, fuch as circles 
or ellipfes, we need only conceive fimilar rectangles in- 
fcribed in them. Thefe are fupported all round by the con- 
tinuity of the plates, and therefore will fuftain equal 
weights ; and the fame may be laid of the fegments which 
lie without them, becaufe the {Lengths of any iimilar feg- 
ments are equal, their lengths being as their breadths. 

Therefore the thicknefs of the bottoms of veffels holding 
heavy liquors or grains Ihould be as their diameters, and as 
the fquare root ot their depths jointly. 

Alfo the weight which a fquare plate will bear is to that 
wftrich a bar of the fame matter and thicknefs will bear 
as twice the length of the bar to its breadth. 97 

There is yet another modification of the ftrain which ftrain 
tends to break a body tranfverfely, which is of very fre-^jL’611111 

quent occurrence, and in fome cafes muft be very care-from{ts 
fully attended to, viz. the ftrain arifing from its own own 
w’eight. weight.. 

When a beam projects from a wall, every fed ion is {train- 
ed by the weight of all that projefts beyond it. This may 
be coniidered as all collected at its centre of gravity. 
Therefore the {train on any feCtion is in the joint ratio of 
the weight of wffiat projects beyond it, and the diftance of 
its centre of gravity from the feCtion. 

The determination of this ftrain and of the ftrength ne- 
ceffary for withitanding it muft be more complicated than 
the former, becaufe the form of the piece which refults 
from this adjuftment of {train and ftrength influences the 
ftrain. The general principle muft evidently be, that the 9$ 
{Length or momentum of cohefion of every fection muft Ge

r
nera^ 

be as the produCt of the weight beyond it multiplied by refpefling 
the diftance of its centre of gravity. For example : it. 

Suppofe the beam DL A (fig. 18.) toprojeCi from the wall, plate 

and that its fides are parallel vertical planes, fo that the depth* 
is the only variable dimenfion. Let LBrr* and B b — y. 
The element B £ £ C is = y x. Let G be the centre of gra- 
vity of the part lying without B b, and g be its diftance 
from the extremity L. Then x—g is the aim of the lever 
by which the ftrain is excited in the feCLon B b. Let B b 
or y be as fome power w of L B ; that is, let-y = xw. Then 

*■”'+ ‘ 
the contents of LB £ is 

CCCCLXXXV. 

ro + l’ 
ty round a horizontal axis at L is y x x 

whole momentum round the axis is 

D 

The momentum of grari- 

and the 

The diftance of 

the 
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Strength °f the Centre of cfravity from L is had by dividing this mo» 
Matwials. 0 1 

mentum by the whole weight, which is rI he quo- 

tient or g is jcXiw+I 
m-^-z And the diftance of the centre 

- • r • ot gravity from the fe&ion B i is « — — 
xXm+i  

ffl+2 ’ 
x X m-\-2 —- r X m-\~\ 

172-1-2 J 

feci ion B b is had by multiplying 

m-\-2 
xm+l 

du£t is 

99. 
A conoid 
equally 
able in eve^ 
ry fed ion 
to bear its 
own 
weight. 

100 
The more 
a beam 

its own 
weight. 

101 
Small bo- 
dies more 
able to 
■withftand 
the fttain 
produced 
by the 
weight of 
the ma- 
chine than 
great bo- 
dies. 

rr —1— • Therefore the ftrain on the 

- by—r-.Thepro- iM-l-i 1 m+2 * , 

This muft be as the fquare of the 772-1- 2 X 772-4- 1 

depth, or as jy*. But v is as jc’”, and y1 as x*”2. Therefore 
we have 771 + 2 = 2777, and 772=2 ; that is, the depth mult be 
as the fquare of the diftance from the extremity, and the curve 
L £ A is a parabola touching the horizontal line in L. 

It is eafy to fee that a conoid formed by the rotation of 
this figure round DL will alfo be equally able in every fec- 
tion to bear its own weight. 

We need not profeeute this farther. When the figure of 
the piece is given, there is no difficulty in finding the ftrain ; 
and the circumftance of equal ftrength to refill this ftrain is 
chiefly a matter of curiofity. 

It is evident, from what has been already faid, that a pro- 
jefting beam becomes lefs able to bear its own weight, as it 

kf^ab'e ^ Proje^s farther. Whatever may be the ftrength of the 
5* to bear fe&lon DA, the length may be fuch that it will break by 

its own weight. If we fuppofe two beams A and B of the 
fame fubftance and fimilar Ihapes, that is, having their 
lengths and diameters in the fame proportion; and faither 
fuppofe that the fhorter can juft bear its own weight; then 
the longer beam will not be able to do the fame : For the 
llrengths of the fe£lions are as the cubes of the diameters, 
while the ftrains are as the biquadrates of the diameters; 
becaufe the weights are as the cubes, and the levers by which 
thefe weights aft in producing the ftrain are as the lengths 
or as the diameters. 

Thefe confiderations ftiow us, that in all cafes where the 
ftrain is affefted by the weight of the parts of the machine 
or ftrufture of any kind, the fmaller bodies are more able 
to withftand it than the greater; and there feems to be 
bounds fet by nature to the fize oft machines conftrufted of 
any given materials. Even wdien the weight of the parts 
of the machine is not taken into the account, we cannot 
enlarge them in the fame proportion in all their parts. 
Thus a fleam-engine cannot be doubled in all its parts, fo 
as to be ftill efficient. The preffure on the pifton is qua- 
drupled. If the lift of the pump be alfo doubled in height 
while it is doubled in diameter, the load will be increafed 
eight times, and will therefore exceed the power. The 
depth of lift, therefore, muft remain unchanged; and in this 
cafe the machine will be of the fame relative ftrength as be- 
fore, independent of its own weight. For the beam being 
doubled in all its dimenfions, its momentum of cohefion is 
eight times greater, which is again a balance for a qua- 
druple load afting by a double lever.—But if we now con- 
lider the increafe of the weight of the machine kfelf, which 
muft be fupported, and which muft be put in motion by 
the intervention of its cohefion, we fee that the large ma- 
chine is weaker and lefs efficient than the fmall one. 

There is a fimilar limit fet by nature to the fize of plants 
and animals formed of the fame matter. The cohefion of 
an herb could not fupport it if it were increafed to the 
iize of a tree, nor could an oak fupport itfelf if 40 or 

50 times bigger, nor could an animal of the make of a Strenpthi 
long-legged ipider be increafed to the fize of a man ; the 
articulations of its legs could not fupport it. "To-T 

Hence may be underftood the prodigious fuperiority of Evejl fni 
the fmall animals both in ftrength and agility. A man by animals 
falling twuce his own height may break his firmeft bones, remark: 
A moufe may fall 20 times its height without rifle ; and even^r^ena 
the tender mite or wood-loufe may fall unhurt from the topul' “ 
of a fteeple. But their greateft fuperiority is in refpeft of 
nimblenefs and agility. A flea can leap above 500 times its 
own length, while the ftrength of the human mufcles could 
not raife the trunk from the ground on limbs of the fame 
eonftruftion. 

The angular motions of fmall animals (in which confifts 
their nimblenefs or agility) muft be greater than thofe of 
large animals, fuppofmg the force of the mucfular fibre to 
be the fame in both. For fuppofing them fimilar, the num- 
ber of equal fibres will be as the fquare of their linear di- 
menfions 5 and the levers by which they aft are as their 
linear dimenfions. The energy therefore of the moving 
force is as the cube of thefe dimenfions. But the momen- 
tum of inertia, orJp. r% is as the 4th power : Therefore 

the angular velocity of the greater animals is fmaller. The 
number of ftrokes which a fly makes with its wings in a fe- 
cond is aftoniffiingly great; yet, being voluntary, they are 
the effefts of its agility. 

We have hitherto confined our attention to the fimpleft 
form in which this tranfverfe ftrain can be produced. This 
was quite fufficient for ffiowing us the mechanifm of nature 
by which the ftrain is refifted ; and a very flight attention is 
fufficient for enabling us to reduce to this every other wray 
in which the ftrain can be produced. We fhall not take up 
the reader’s time with the application of the fame principles 
to other cafes of this ftrain, but refer him to what has been 
faid in the article Roofs. In that article we have fhown the 
analogy between the ftrain on the feftion of a beam pro- 
jefting from a wall and loaded at the extremity, and the 
ftrain on the fame feftion of a beam fimply refting on fup- 
ports at the ends, and loaded at fome intermediate point or 
points. The ftrain on the middle C of abeam AB (fig. 19..) 
fo fupported, arifing from a weight laid on there, is the 
fame with the flrain which half that weight hanging at B 
would produce on the fame feftion C if the other end of 
the beam were fixed in a wall. If therefore icoo pounds 
hung on the end of a beam projefting 10 feet from a wall 
will juft break it at the wall, it will requite 4000 pounds 
on its middle to break the fame beam refting on two props 
jo feet afunder. We have alfo ftiown in that article the 
additional ftrength which will be given to this beam by ex- 
tending both ends beyond the props, and there framing it 
firmly into other pillars 01 fupports. We can hardly add ifr

r°3 
any thing to what has been faid in that article, except a^^j” 
few obfervations on the effefts of the obliquity of the ex- ty 0f the 
ternal force. We have hitherto fuppofed it to aft in the external 
direftion BP (fig. 6.) perpendicular to the length of the^orce- 
beam. Suppofe it to aft in the direftion BP', oblique to BA. 
In the article Roof we fuppofed the ftrain to be the fame 
as if the force p afted at the diftance AB', but ftill perpendi- 
dicular to AB : fo it is. But the ftrength of the feftion Ad 
is not the fame in both cafes ; for by the obliquity of the 
aftion the piece DCKa is preffed to the other. We are not 
fufficiently acquainted with the corpufcular forces to fay 
precifely what will be the effeft of the preffure arifing from 
this obliquity; but we can clearly fee, in general, that 
the point A, which in the inftant of frafture is neither 
ftretched nor compreffed, mull now be farther up, or nearer 

z to 
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itrengtVi f'fto D j and therefore the number of particles which arc ex- in Europe 
Materials. ertino' cohefive forces is fmaller, and therefore the ftrength is 

diminifhed. Therefore, when we endeavour to proportion the 
flrennh of abeam to the ftrain arifing from an external force 
afting obliquely, we make too liberal allowance by increafing 
this external force in the ratio of AB to AB. . We ac- 
knowled ;e our inability to aflign the proper correction. But 
this circumftance is of very great influence.^ In^ many ma- 
chines, and many framings of carpentry, this oblique aftion 
of the ftraining force is unavoidable ; and the moft enor- 
mous ft rains to which materials are expofed are generally 
of this kind. In the frames fet up for carrying the ring- 
bones of arches, it is hardly poffible to avoid them : for 
although the judicious engineer difpofes hri beams fo as to 
fuftain only preffures in the dire&ion of their lengths, tend- 
ing either to cruih them or to tear them afunder, it frequent- 
ly happens that, by the fettling of the work, the pieces 
come to check and bear on each other tranfverfely, tending 
to break each other acrofs. This we have remarked upon 
in the article Roofs, with refpedl to a trufs by Mr Price 
(fee Roofs, n° 40, 41, 45). Now when a crofs ftrain is 
thus combined with an enormous prefiiire in the direction 
of the length of the bream, it is in the utmoft danger of 
fnapping fuddenly acrofs. This is one great caufe of the 
carrying away of mafts. They are comprefled in the di- 
rection of their length by the united force of the fhrouds, 
and in this ftate the tranfverfe aCtion of the wind loon com- 
pletes the frafture. 

104 When confidering the compreffing ftrains to which ma- 
The drain jerjals are expofed, we deferred the ditcuffion of the ftrain on 
on columnscojuinnSj obferving that it was not, in the cafes which ufually 

occur, a fimple comprefilon, but was combined with a tranC- 
verfe ftrain, arifing from the bending of the column. When 
the column ACB (fig. 20.) refting on the ground at.B, 
and loaded at top with a weight A, aCring in the vertical 
direction AB, is bent into a curve ACB, fo that the tangent 
at C is perpendicular to the horizon, its condition fomewhat 
refembles that of a beam firmly fixed between B and C, and 
ftrongly pulled by the end A, fo as to bend it between C and 
A.* Although we cannot conceive how a force aCting on a 
ftraight column AB in the direction AB can bend it, we 
may fuppofe that the force aCled firft in the horizontal di- 
rection A 3, till it was bent to this degree, and that the rope 
was then gradually removed from the direction A £ to the 
direction AB, increafing the force as much as is neceflary for 
preferving the fame quantity of flexure. 

Obfe°va ^ie aut^or (we believe) who confidered this import- 
ti •n'Ton" ant iubjeCt with fcrupulous attention was the celebrated Euler, 
Euler’s the-who publiftied in the Berlin Memoirs for 1757 his Theory 
ory of the of the Strength of Columns. The general propofition 

columns ritablilhedby this theory is, that the ftrength of pritmatical co- ° ‘ luijins is in the direCt quadruplicate ratio of their diameters 
and the inverfe duplicat-e ratio of their lengths. He profe- 
cuted this fubjeCt in the Peterfburgh Commentaries for 
1778, confirming his former theory. We do not find that 
any other author has beftowed much attention on it, all 
feeming to acquiefee in the determinations of Euler, and to 
confider the fubjeCt as of very great difficulty, requiring the 
application of the moft refined mathematics. Mufchenbroek 
has compared the theory with experiment; but the compari- 
fon has been very unfatisfaCtory, the difference from the 
theory being To enormous as to afford no argument for its 
juftnefs. But the experiments do not contradict it, for they 
are fo anomalous as to afford 110 conclufion or general rule 
whatever. 

To fay the truth, the theory can be confidered in no 
other light than as a fpecimen of ingenious and very artful 
algebraic analyfis. Euler was unqueftionably the firft analyft 

S T R 
for refource and addrefs. He knew this, and 

enjoyed his fuperionty, and without fcruple admitted any , _ ^ —1 
phyfical affumptions which gave him an opportunity of dif- 
playing his flcill. The inconfiftency of his affumptions with 
the known laws of mechanifm gave him no concern , and 
when his algebraic proceffes led him to any conclufion which 
would make his readers flare, being contrary to all our Huai 
notions, he frankly owned the paradox, but went on in his 
analyfis, faying, l< Sed (inalyji mcigis Jidendutn* Mr Rooms 
has given fotne very rifible inftances of this confidence in his 
analyfis, or rather of his confidence in the indolent fubmif- 
fion of his readers. Nay, fo fond was he of this kind of 
amufement, that after having publiffied an untenable Theory 
of Light and Colours, he publiftied feveral Memoirs, ex- 
plaining the aberration of the heavenly bodies, and deducing 
feme very wonderful confequences, fully confirmed by expe- 
rience, from the Newtonian principles, which were oppofite 
and totally inconfiftent with his own theory, merely becaufe 
the Newtonian theory gave him “ occaftonem analyfeos pro- 
movenda.” We are thus fevere in our obfervations, becaufc 
his theory of the ftrength of columns is- one of the itrong- 
eft inftances of this wanton kind of proceeding, and becaufe 
his followers in the Academy of St Peterfburgh, fuch as Mr 
Fufs, Lexill, and others, adopt his conclufions, and merely 
echo his words. Since the death of Dan. Bernoulli no 
member of that academy has controverted any thing advan- 
ced by their Projejfor Jublimis geomctrice, to whom they had 
been indebted for their places and for all their knowledge, 
having been (moft of them) his amanuenfes, employed by 
this wonderful man during his blindnefs to make his com- 
putations-and carry on his algebraic inveftigations. We are 
not a little furprifed to fee Mr Emerfon, a confiderable ma- 
thematician, and a man of very independent ipint, haftily 
adopting the fame theory, of which we doubt not but our 
readers will eafily fee the falfity. _ # 

Euler confiders the column ACB as m a condition pre- 
cifely fimilar to that of an elaftic rod bent into the curve 
by a cord AB conne&ing its extremities.—In this he is not 
miftaken. — But he then draws CD perpendicular to AB, 
and confiders the ftrain on the fection C as equal to the 
momentum or mechanical energy of the weight A afting 
in the dire&ion DB upon the lever kc D, moveable round 
the fulcrum c, and tending to tear afunder the particles 
which cohere along the fe£tion cC*. This is the lame 
principle (as Euler admits) employed by James Bernoulli in 
his inve(ligation of the elaftic curve ACB. Euler confiders 
the ftrain on the feftion c * as the fame with what it would 
fuilain if the fame power ahled in the horizontal dire&ion 
EF on a point E as far removed from C as the point D 

We reafoned in the fame manner (as has been obferved) 
in the article Roofs, where the obliquity of adlion was 
inconfiderable. But in the prefent cafe, this fubftitution 
leads to the greateft miftakes, and has rendered the whole 
of this theory falfe and ufelefs. It would be juft if the 
column were of materials which are incompreffible. But 
it is evident, by what has been faid above, that by the 
compreffion of the parts the real fulcrum of the lever fhifts 
away from the point c, fo much the more as the compreffion 
is greater. In the great compreffions of loaded columns, 
and the almoft unmeafurable compreffions of the. trufs 
beams in the centres of bridges, and other cafes of chief im- 
portance, the fulcrum is (bitted far over towards *, fo that 
very few fibres refift the frafture by their cohefion; and 
thefe few have a very feeble energy or momentum, on ac- 
count of the fhort arm ot the lever by which they a£l. This 
is a moil important confideration in carpentry, yet makes no 
element of Euler’s theory. The confequence of this is, that 
a very fmall degree of curvature is fufficier.t to oaufe the co- 
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Vn"S a!sfIumn °r ^naP ”ian inllant, as is well known to every ^experienced carpenter. The experiment by Mufchenbroek, 
which Euler makes ufe of in order to obtain a mcafure of 
ftrength in a particular inftance, from which he might de- 
duce all others by his theorem, is an incontellable proof of 
this. The force which broke the column is not the 
twentieth part of what is neceflary for breaking it by act- 
ing at E in the direftion EF. Euler takes no notice of 
this immenfe difcrepancy, becaufe it mult have caufed him 
to abandon the fpeculation with which he was then amuiing 

jo6 himfelf. 
Th s thee. The limits of this Work do not afford room to enter 

Ucle/s" ar‘dminutel7 llPon the refutation of this theory; but we can ealily fhow its ufelefsnefs, by its total inconfiitency with 
common obfervation. It refults legitimately from this 
theory, that if CD have no magnitude, the weight A 
can have no momentum, and the column cannot be broken— 
True,—it cannot be broken in this way, fnapped by a tranf- 
verfe frafture, if it do not bend ; but we know very well 
that it can be crufhed or crippled, and we fee this frequent- 
ly happen. This circumllance or event does not enter into 
Euler’s invelligation, and therefore the theory is imperfedl 
at lead and ulelels. Had this crippling been introduced 
in the form of a phyficial affumption, every topic of reaion- 
ing employed in the procefs mull have been laid alide, as 
the intelligent.reader will eafily fee But the theory is not 
only imperfect, but ialfc. The ordinary reader will be con- 
vinced of this by another legitimate confequence of it. Fig. 
20. n° 2. is the fame with fig. 106 of Emerfon’i Mechanics, 
where this fubjedt is 'treated on Euler’s principles, and re- 
prelents a crooked piece of matter retting on the ground at 
F, and loaded at A with a weight adting in the vertical 
direction AF. It refults from Euler’s theory that the 
ftrains at b, B, D, E, &c. are as be, BC, DI, EK, &c. 
Therefore the flrains at G and H are nothing; and this is 
afierted by Emerfon and Euler as a ferious truth ; and the 
piece may be thinned ad infinitum in thefe two places, or 
even cut through, without any diminution of its ftrength. 
The abfurdity of this affertion ftrikes at firft hearing. Euler 
alTerts the fame thing with refpedt to a point of contrary 

Io7 flexure. Farther difeuffion is (we apprehend) needlefs. 
Vet Euler’* This theory mutt therefore be given up. Yet thefe dif- 
differta- fertations of Euler in the Peterfburgh Commentaries deferve 
tiom <te- a perufal, both as very ingenious fpecimens of analyfis, and 

rufai a *C' becaufe they contain maxims of practice which are impor- 
tant. Although they give an erroneous meafure of the com- 
parative ftrength of columns, they fhow the immenfe im- 
portance of preventing all bendings, and point out with 
accuracy where the tendencies to bend are greateft, and how 
this may be prevented by very fmall forces, and what a pro- 
digious acceffion of force this gives the column. There is 
a valuable paper in the fame volume by Fufs on the Strains on 
framed Carpentry, which may alio be read with advantage. 

It will now be alked, what fhall be fubftituted in place 
of this erroneous theory ? what is the true proportion of 
the ttrength of columns ? We acknowledge our inability to 

A new the-£‘ve a fat^fa&ory anfwer. Such can be obtained only by a 
cry cannot previous knowledge of the proportion between the exten- 
bc fubftitu-fions and compreffions produced by equal forces, by the 

'.acknowledge of the abfolute comprefixons producible by a 
til/nlany3’ given force, and by a knowledge of the degree of that de- 

rangement of parts which is termed ct ippling. Thefe cir- 
cumftances are but imperfeftly known to us, and there lies 
before us a wide field of experimental inquiry. Fortunately 
the force requifite for crippling a beam is prodigious, and a 
very fmall lateral fupport is fufficient to prevent that bend- 
ing which puts the beam in imminent danger. A judicious 
engineer will always employ tranfverfe bridles, as they 

experi- 
ments be 
made. 
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are called, to ftay the middle of long beams, which areStr^nath 
employed as pillars, ftrutts, or trufs beams, and are ex- Material 
pofed, by their pofition, to enormous preffures in the di- 
reclion of their lengths. Such ftays may be obferved, dif- 
pofed with great judgment and economy, in the centres em- 
ployed by Mr Perronet in the eredlion of his great Hone 
arches. He was obliged to correft this omiffion made by 
his ingenious predecefior in the beautiful centres of the 
bridge of Qrleans, which we have no hefitation in affirming 
to be the fineft piece of carpentry in the world. 

It only remains on this head to compare thefe theoretical 
deductions with experiment. 

Experiments on the tranfverfe ftrength of bodies are eafily 
made, and accordingly are very numerous, efpecially thole 
made on timber, which is the cafe moft common and molt 
interefting. But in this great number of experiments there 
are very few from which we can draw mqch pradtical infor- 
mation. The experiments have in general been made on 
fuch fmali fcantlings, that the unavoidable natural inequalities 
bear too great a proportion to the ftrength of the whole 
piece. Accordingly, when we compare the experiments of 
different authors, we find them differ enormouOy, and even 
the experiments by the fame author axe very anomalous. 
The completeft feries that we have yet feen is that detailed•ra*°9

oj 
by Belidor in his Science des Ingenieurs. They are contain-expen- 
ed in the following table. The pieces were found, even-ment« 
grained oak. The column ^ contains the breadths of thema^e^7 
pieces in inches ; the column d contains their depths ; the Ue!l<*ur' 
column / contains their lengths ; column p contains the 
weights (in pounds) which broke them when hung on 
their middles; and m is the column of averages or medi. 

The ends lying loofe. 

The ends firmly fixed. 

Loofe. 

Loofe. 

Loofe, 

Fixed. 

Loofe, 

Loofe. 

By 
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Jnpth ef By comparing Experiments ift and 3d, the ftrength ap- 
Lterials. pear8 proportional to the breadth. 
h*  Experiments 3d and 4th {hew the ftrength proportional 

1 oilanes to the fquare of the depth, 
iced Experiments ift and 5th (hew the ftrength nearly in the 
i them. jnvcrfe prop0rtion of the lengths, but with a fenfible de- 

ficiency in the longer pieces. 
Experiments 5th and 7th fhew the ftrengths proportional 

to the breadths and the fquare of the depth.^ 
Experiments iftand 7th {hew the fame thing, compound- 

ed with the inverfe proportion of the length : the deficiency 
relative to the length is not fo remarkable here. 

Experiments ill and 2d and experiments 5th and 6th 
fhew the increafe of ftrength, by faftening the ends, to be in 
the proportion of 2 to 3. The theory gives the propor- 
tion of 2 to 4. But a difference in the manner of fixing 
may produce this deviation from the theory, which only 
fuppofed them to be held down at places beyond the props, 
as when a joift is held in the walls, and alio refts on two 
pillars between the walls. (See v/hat is faid on this fubjeft in 
the article Roof, § 19.) ; where note, that there is a miftake, 
when it is faid that a beam fupported at both ends and 
loaded in the middle will carry twice as much as if one end 
were fixed in the wall and the weight fufpended at the other 
end. The reafoning employed there fhows that it will carry 
four times as much. 

The chief fource of irregularity in fuch experiments is 
the fibrous, or rather plated texture of timber. It confifts 
of annual additions, whofe cohetion with each other is vaftly 
weaker than that of their own fibres. Let fig. 21. icpre- 
fent the fettion of a tree, and ABCD, abed the feftion of 
two battens that are to be cut out of it for experiment, 
and let AD and ad be the depths, and DC, dc the 
breadths. The batten ABCD will be the ftrongeft, for the 
fame reafon that an affemblage of planks fet edgewife will 
form a ftronger joift than planks laid above each ether like 
the plates of a coach-ipring. Mr Buffon found by many 
trials that the fttength of ABCD was to that of abed 
(in oak) nearly as 8 to 7. The authors of the different 
experiments v/ere not careful that their battens had their 
plates all difpofed fimilarly with refpedt to the ftrain. But 
even with this precaution they would not have afforded fure 
grounds of computation for large works ; for great beams 
occupy much, if not the whole, of the feftion of the tree ; 
and from this it has happened that their ftrength is lefs 
than in proportion to that of a fmall lath or batten. In 
fhort, we can trull no experiments but fuch as have been 
made on large beams. Thefe muft be very rare, for they 
are moll expenfive and laborious, and exceed the abilities of 
moft of thofc who are difpofed to fludy this matter. 

But we are not wholly without fuch authority. Mr Buf- 
fon and Mr Du Hamel, two of the firft philofophers and me- 
chanicians of the age, were dire£led by government to make 
experiments on this fubjedl, and were fupplied with ample 
funds and apparatus. The relation of their experiments is 
to be found in the Memoirs of the French Academy for 
1740,1741, 1742, 1768; as alfo in Du Hamel’s valuable 
performances fur VExploitation des Arbres, et fur la Confer- 
•vation et k Tranfport de Bets. We earneftly recommend 
thefe differ tations to the perufal of our readers, as containing 
much ufeful information relative to the ftrength of timber. 
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and the heft methods of employing it. We {hall here give 
an abftradt of Mr Buffon’s experiments. Matcna ^ 

He relates a great number which he had profecuted during U1 
two years on fmall battens. He found that the odds of a Mr Buf- 
fingle layer, or part of a layer, more or lefs, or even a dif-f°n’s expe- - ------- y - - - - - - riments on 

bars of ferent difpofition of them, had fuch influence that he 
obliged to abandon this method, and to have recourfe to thef0UI1£ 
largcft beams that he was able to break. The following 
table exhibits one feries of experiments on bars of found oak, 
clear of knots, and four inches fquare. This is a fpecimen 
of all the reft. 

Column i ft is the length of the bar in feet clear between 
the fupports. 

Column 2d is the weight of the bar (the 2d day after it 
was felled) in pounds. , Two bars were tried of each length. 
Each of the firft three pairs confifted of two cuts of the 
fame tree. The one next the root was always found the 
heavieft, ftiffeft, and llrongeft. Indeed Mr Buffon fays 
that this wras invariably true, that the heavieft was always 
the ftrongeft ; and he recommends it as a certain (or fure). 
rule for the choice of timber. He finds that this is always 
the cafe when the timber has grown vigoroufly, forming 
very thick annual layers. But lie alio obferves that this 
is only during the advances of the tree to maturity ; for the 
ftrength of the different circles approaches gradually to 
equality during the tree’s healthy growth, and then it de- 
cays in thefe parts in a contrary order. Our tool-makers 
aflert the fame thing with refpedt to beech : yet a contrary 
opinion is ver^ prevalent; and wood with a fine, that is, a 
fmall grain, is frequently preferred. Perhaps no perfoiv 
has ever made the trial with fuch minutenefs as Mr Buf- 
fon, and we think that much deference is due to his opinion. 

Column 3d is the number of pounds neceffary tor breaking 
the tree in the courfe of a few minutes. 

Column 4th is the inches which it bent down before- 
breaking. 

Column 5th is the time at which it broke. 

The experiments on other fizes were made in the fam^r 
way. A pair at leaft of each length and fize was taken. 
The mean refults are contained in the following table. The 
beams were all fquare, and. their fizes in inches are placed at 
the head of the columns, and their lengths in feet are in th® 
firft column* 



S T R S T R 
of 

Material^ 
5312 
4550 
4025 
3612 
2987 

*1525 
9787 
8308 
7125 
6075 
53°° 
4350 
3700 
3225 
2975 
2x62 
1775 

18950 
15525 
13x50 
11250 
9100 
7475 
6362 
5562 
4950 

32200 
26050 
22350 
19475 
16175 
T3225 
I I CQO 
9245 
8375 

T 

47649 
39750 
32800 
27750 
23450 
19775 
16375 
13200 
11487 

11525 
10085 
8964 
8c68 
6723 
5763 
5042 
4482 
40.34 
3667 
3362 
288 x 

Mr BufFon had Found by numerous trials that oak-timber 
loft much of its ftrength in the courfe of drying or feafoning; 
and therefore, in order to fecure uniformity, his trees were 
all felled in the fame feafon of the year, were fquared the day 
after, and tried the third day. Trying them in this green 
jftate gave him an opportunity of obferving a very curious 
and unaccountable phenomenon. When the weights were 
laid brifldy on, nearly fufficient to break the log, a very 
ienfible fmoke was obferved to iffue from the two ends with 
a (harp biffing noife. This continued all the while the tree 
was bending and cracking. This ftiows that the log is af- 
fefted or drained through its whole length; indeed this 
muft be inferred from its bending through its whole length. 
It alfo fhows us the great effe&s of the compreffion. It is 
a pity Mr Buffon did not take notice whether this fmoke 
iffued from the upper or compreffed half of the fe£Uon only, 
or whether it came from the whole. 

mu^ now make ^orRe obfervations on thefe experi* 
ttions on Mrments, in order to compare them with the theory which we 
Buffon’s have endeavoured to eftablifh. 

Mr Buffon confiders the experiments with the 5-inch 
bars as the flandard of comparifon, having both extended 
thefe to greater lengths, and having tried more pieces of 
each length. 

Our theory determines the relative ftrength of bars of the 
fame fedftion to be inverfely as their lengths. But (if we 
except the five experiments in the fir ft column) we find a 
very great deviation from this rule. Thus the 5'*nc^ bar 

of 28 feet long Ihould have half the ftrength of that of 14 
feet, or 2650; whereas it is but 1775* l ^e bar of 14 feet 
ihould have half the ilrength of that of 7 feet, or 5762 ; 
whereas it is but 5300. In like manner, the fourth of 
11525 is 2881 ; but the real ftrength of the 28-feet bar is 
1775. \Ve have added a column A, which exhibits the 
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which wc can conceive the length of a beam to have, is towns' 
increafe the ftrain at the feflion ot fracture by employing 
the intervening beam as a lever. But we do not diftindtly 
fee what change this can produce in the mode of a£tion 
of the fibres in this feftion, fo as either to change their 
cohefion or the place of its centre of effort: yet fome- 
thing of this kind muft happen. 

We fee indeed fome circumftances which muft contribute 
to make a fmaller weight fufficient, in Mr Buffon’s experi- 
ments, to break a long beam than in the exa£t inverfe pro- 
portion of its length. 

In the firft place, the weight of the beam itfelf augments 
the ftrain as much as if half of it were added in form of 
a weight. Mr Buffon has given the weights of every beam 
on which he made -experiments, which is very nearly 74 

it* 
Obferva 

ex}«eri- 
ments. 

pounds per cubic foot. But they are much too fmall to 
account for the deviation from the theory. I he half weights 
of the 5-inch beams of 7, 14, and 28 feet length are only 
45, 92, and 182 pounds; which makes the real {trains in 
the experiments 11560, 5390* and 19565 which are far 
from having the proportions of 4, 2, and 1. 

Buffon fays that healthy trees are univerfally ftrongeft at 
the root end ; therefore, when we ufe a longer beam, its 
middle point, where it is broken in the experiment, is in 
a weaker part of the tree. But the trials of the 4-inch 
beams fhow that the difference from this caufe is almoft 
infenfible. 

The length muft have fome mechanical influence which 
the theory we have adopted has not yet explained. It may 
not however be inadequate to the talk. The very ingeni- 
ous inveftigation of the elaftic curve by James Bernoulli and 
other celebrated mathematicians is perhaps as refined an ap- 
plication of mathematical analyfis as we know. Yet in this 
invefligation it was neceffary, in order to avoid almoft infuper- 
able difficulties, to take the fimpleft poffible cafe, viz. where 
the thicknefs is exceedingly fmall in comparifon with the 
length. If the thicknefs be confiderable, the quantities ne- 
glefted in the calculus are too great to permit the conclu- 
fion to be accurate, or very nearly fo. Without being able 
to define the form into which an elaftic body of confiderable 
thicknefs will be bent, we can fay with confidence, that in 
an extreme cafe, where the compreffion in the concave fide 
is very great, the curvature differs confiderably from the 
Bernoullian curve. But as our inveftigation is incomplete 
and very long, we do not offer it to the reader. The fol- 
lowing more familiar confide rations will, we apprehend, ren-^Vn: 
der it highly probable that the relative ftrength of beamsrelat; 
decreales fafter than in the inverfe ratio of their length. TheftrerJ 
curious obfervation by Mr Buffon of the vapour which iffued ^ 

Prot 

ftrength which each of the y-inch bars ought to have by the with a hiffing noife from the ends of a beam of green oak, er ^ • rr-ti • i • . • • fl J * XT * 0.1 f — /-% 1 *1- * i   1   1_ r „ 1. -, 1 /-I »-\ t wv i H 1 iri rwxro 4 ri *2 4 • V. ^ , ■ theory. This deviation is moft diftindlly feen in fig; 22. 
where BK is the fcale of lengths, B being at the point 7 
of the fcale and K at 28. The ordinate CB is = x I525» 
and the other ordinates DE, GK, &c. are refpedfively = 

7 CB 
The lines DF, GH, &c. are made = 4350, Length* 

1775, &c* exprdfing the ftrengths given by experiment. 
The 10-feet bar and the 24-feet bar are remarkably anoma- 
lous. But all are deficient, and the defeft has an evident 
progreffion from the firft; to the laft. The fame thing may 
be fhown of the other columns, and even of the firft, though 
it is very fmall in that column. It may alfo be obferved in 
the experiments of Belidor, and in all that we have feen. 
We cannot doubt therefore of its being a law of nature, de- 
pending on the true principles of cohefion and the laws of 
mechanics. 

But it is very puzzling, and tve cannot pretend to give a 
fatisfadory explanation of the difficulty. The only effed 

while it w'as breaking by the load on its middle, (hows that the 
the whole length of the piece was affeded : indeed it muftrmoi 
be, fince it is bent throughout. We have fhown above,^eir 

that a certain definite curvature of a beam of a given form e‘ g 

is always accompanied by rupture. Now fuppofe the beam 
A of xo feet long, and the beam B of 20 feet long, bent to 
the fame degree, at the place of their fixure in the wall ; 
the weight which hangs on A is nearly double of that 
which muft hang on B. The form of any portion, fuppofe 
5 feet, of thefe two beams, immediately adjoining to the wall, 
is confiderably different. At the diftance of 5 feet the cur- 
vature of A is 4 of its curvature at the wall. The curva- 
ture of B in the correfponding point is Jths of the fame cur- 
vature at the wall. Through the whole of the intermediate 
5 feet, therefore, the curvature of B is greater than that of 
A. This muft make it weaker throughout. It muft occa- 
fion the fibres to Aide more on each other (that it may ac- 
quire this greater curvature), and thus affed their lateral 

union 
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gth of union ; and therefore thofe which are Wronger will aot aflilt 

t terials. the;r weaker neighbours. To this we muft add, that in the 
fiiorter beams the force with which the fibres are prefied la- 
terally on each other is double. This muft impede the mu- 
tual Aiding of the fibres which we mentioned a little ago; nay, 
this lateral comprefiion may change the law of longitudinal 
cohefion (as will readily appear to the reader who is ac- 
quainted with Bofcovich’s doftrines), and increafe the 
ftrength of the very furface of frafture, in the fame way 
(however inexplicable) as it does in metals when they 
are hammered or drawn into wire. 

The reader muft judge how far thefe remarks are worthy 
of his attention. The engineer will carefully keep in mind 
the important fa£l, that a beam of quadruple length, inftead 
of having £th of the ftrength, has only about ^-th ; and 
the philofopher fhould endeavour to difeover the caufe of 
this diminution, that he may give the artift a more accurate 
rule of computation. 

7 cannot ^ur ignorance the law by which the cohefion of the 
i >ver theparticles changes by a change of diftance, hinders us from 
ri te re- difeovering the precife relation between the curvature and 

,n the momentum of cohefion; and all we can do is to multiply 
"ature exPei'iments> upon which we may eftablifh fome empirical 
the rules for calculating the ftrength of folids. Thofe from 
entum which we muft reafon at prefent are too few and too ano- 

ihefion. malous to be the foundation of fuch an empirical formula. 
We may, however, obferve, that Mr Buffon’s experiments 
give us confiderable afiiftance in this particular: For if 
to each of the numbers of the column for the 5-inch beams, 
corre&ed by adding half the weight of the beam, we add 
the conftant number 1245, we ftiall have a fet of numbers 
which are very nearly reciprocals of the lengths. Let 1245 
be called r, and let the weight which is known by experi- 
ment to be neceflary for breaking the 5-mch beam of the 

length a be called P. We ftiall have —* 0 — c =: p. 

Thus the weight neceftary for breaking the 7-foot bar is 
11560. This added to 1245, 

11 
J,r 

and the fum multiplied by 

7, gives P -f c X 0 = 89635. Let / be 18 ; then 

•— 1245 := 3725* := which differs not more than Toth 
from what experiment gives us. This rule holds equally 
well in all the other lengths except the xo and 24 foot 
beams, which are very anomalous. Such a formula is abun- 
dantly exadt for praftice, and will anfwer through a much 
greater variety of length, though it cannot be admitted as 
a true onebecaufe, in a certain very great length, the 
ftrength will be nothing. For other fixes the conftant 
number muft change in the proportion of d 1, or perhaps 
of p. 

i he next comparifon which we have to make with the 
theory is the relation between the ftrength and the fquare 

•the °*. t^ie ftftion. This is made by comparing 
re of Wlt^ eacft other the numbers in any horizontal line of the 

table. In making this comparifon we find the numbers of 
the five-inch bars uniformly greater than the reft. We 
imagine that there is fomething peculiar to thefe bars : 
I hey are in general heavier than in the proportion of their 
ection, but not fo much fo as to account for all their fuperi- 

omy- imagine that this fet of experiments, intended 
as a ftandard for the reft, has been made at one time, and 
that the leafon has had a confiderable influence. The faft 
however Is, that if this column be kept out, or uniformly 

nnim red about ra-th in their ftrength, the different iizes 
wo eviate very little from the ratio of the fquare of the 

ept , as determined by theory. There is however a fmall 
deficiency m the bigger beams. 

'5 
ion 
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We have been thus anxious in the examination of thefe Strength of 

experiments, becaufe they are the only ones which have em s.^ 
been related in fufficient detail, and made on a proper fcale 
for giving us data from which we can deduce confidential 
maxims for pradfice. They are fo troublefome and expen- 
five that we have little hopes of feeing their number greatly 
increafed ; yet furely our navy board would do an unfpeak- 
able fcrvice to the public by appropriating a fund for fuch 
experiments under the management of fome man of fcience. ir^ 

There remains another eomparifon which is of chief im- Proportiois 
portance, namely, the proportion between the absolute between 
cohesion and the relative strength. It may be gueffed,thea^f°*utc 
from the very nature of the thing, that this muft be very cohel‘u11 

uncertain. Experiments on the abfolute ftrength muft beiative 
confined to very fmall pieces, by reafon of the very great ftrength. 
forces which are required for tearing them afunder. The 
values therefore deduced from them muft be fubjedt to great 
inequalities. Unfortunately we have got no detail of any 
experiments ; all that we have to depend on is two paffages 
of Mufchenbroek’s EJfais de Ph^ique; in one of which he fays 
that a piece of found ©ak T^ths of an inch fquare is torn 
afunder by 1150 pounds; and in the other, that an oak 
plank 12 inches broad and 1 thick will juft fufpend 189163 
pounds. Thefe give for the cohefion of an inch fquare 
15,755 and 15,763 pounds. Bouguer, in his Trade du 
Navire, fays that it is very well known that a rod of found 
oak ^th of an inch fquare will be torn afunder by 1000 
pounds. This gives 16000 for the cohefion of a fquare 
inch. We ftiall take this as a round number, eafily ufed in 
our computations. Let us compare this with Mr Buffon’a 
trials of beams four inches fquare. 

The abfolute cohefion of this fedlion is 16,000 X 16=: 
256,000. Did every fibre exert its whole force in the in- 
ftant of fradture, the momentum of cohefion would be the 
fame as if it had all adled at the centre of gravity of the 
fedtion at 2 inches from the axis of fradlure, and is there- 
fore 512000. The 4-inch beam, 7 feet long, was broken 
by 5312 pounds hung on its middle. The half of this, or 
2656 pounds, would have broken it, if fufpended at its ex- 
tremity, projedting feet or 42 inches from a wall. The 
momentum of this ftrain is therefore 2656 X42, = i 11552. 
Now this is in equilibrio with the adlual momentum of cohe- 
fion, which is therefore 111552, inftead of 512000. The 
ftrength is therefore diminifhed in the proportion of 512000 
to 111552, or very nearly of 4,59 to 1. 

As we are quite uncertain as to the place of the centre 
of effort, it is needlefs to confider the full cohefion as adting 
at the centre of gravity, and producing the momentum 
51 2,000 ; and we may convert the whole into a fimple mul- 
tiplyer m of the length, and fay, as m times the length is to 
the depths fa is the abfolute cohefion of the ftllion to the re- 
lative Jlrength. Therefore let the abfolute. cohefion of a 
fquare inch be called /, the breadth Z, the depth d, and the 
length / (all in inches), the relative ftrength, or the exter- 

nal force p. which balances it, is LtA y or in round num= 
fbl\ SMS/’ 

bers ~; for m — 2 X 4,59. 

This great diminution of ftrength cannot be wholly ac- 
counted for by the inequality of the ephefive forces exerted 
in the inftant of fradture ; for in this cafe we know that the 
centre of effort is at -}d °f the height in a redtangular flec- 
tion (becaufe the forces really exerted are as the extenfions 
of the fibres). The relative ftrength would be and 

3 i 

p would have been 8127 inftead of 2656. 
We muft aferibe this diminution (which is three times 

greater than that produced by the inequality of the cohe-- 
fiv<r 
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Strength off!Ve forces) to the compreffion of the under part of the 
Materials. beam . anc\ we mutt endeavour to explain in what manner 

V~'“¥   this compreffion produces an effea which feems io little ex- 
plicable by fuch means. . . . 

As we have repeatedly obferved, it is a matter of nearly 
univerfal experience that the forces aBually exerted by the 
particles of bodies, when ftretched or comprefled, are very 
nearly in the proportion of the diftances to which the par- 
ticles are drawn from their natural pofrtions. Wow, altho 
we are certain that, in enormous comprefiions, the forces in- 
•creafe fafter than in this proportion, this makes no leniible 
-change in the prefent queftion, becaufe the body is broken 
-before the compreffions have gone £o far ; nay, we imagine 
that the comprefled parts are crippled in moft cafes even 
before the extended parts are torn afunder.^ Mufchenbroek 
aflerts this with great confidence with relpebt to oak, on 
the authority of his own experiments. He fays, that a - 
•though oak will fufpend half as much again as fir, it will 
not fupport, as a pillar, two-thirds of the load which fir 
will fupport in that form. , . „ 

We imagine therefore that the mechamfm in the prefent 
cafe is nearly as follows; ^ . 

Let the beam DCK A (fig. 23-) be loaded at its extre- 
mity with the weight P, afting in the threaten KP perpen- 
dicular to DC. Let D a be the feaion of fradure. Let 
DA be about |d of D A. A will be the particle or 
.fibre which is neither extended nor compreiled. Make 
A <T; D J = DA : A A. The triangles DA a A will 
reprefent the accumulated attrading and repelling forces. 
Make Aland Ai = -f DA and y A A. The point I will 
be that to which the full cohefion D c/ or/of the particles 
in AD muft be applied, fo as to produce the fame momen- 
tum which the variable forces at I, D, &c. really produce 
at their feveral points of application. In like manner, « is 
the centre of fimilar effort of the repulfive forces excited by 
the compreffion between A and a, and it is the real fulcrum 
of a bended lever I i K, by which the whole effed is produ- 
oed. The effed is the fame as if the full cohefion of the 
itretched fibres in AD were accumulated in I, and the full 
repulfion of all the compreffed fibres in A a were accumu- 
lated in i. The forces which are balanced in the operation 
are the weight P, ading by the arm ^ i, and the full cohe- 
fion of AD ading by the arm I i. 1 he forces exerted by 
the compreffed fibres between A and A only ferve to give 
fupport to the lever, that it may exert its ttram. 

We imagine that this does not differ much from the real 
procedure of nature. The pofition of the point A may be 
different from what we have deduced from Mr Button s ex- 
periments, compared with Mufchenbroek’s value of the ab- 
fiolute cobefion of a fquare inch. If this laff fhould be only 
j 2000, DA muft be greater than we have here made it, in 
the proportion of 12000 to 16000. For I i muft ftill 
be made = | A A, fuppofing the forces to be propor- 
tional to the extenfions and compreffions. 1 here can be 
110 doubt that a part only of the cohelion of D A operates 
in refifting the fradure in all fubltances which have any 
comprtffibility ; and it is confirmed by the experiments of 
Mr Du Hamel on willow, and the inferences are by no 
means confined to that fpecies of timber. We fay therefore, 
that when the beam is broken, the cohefion of AD alone 
is exerted, and that each fibre exerts a force proportional to 
its extenfion ; and the accumulated momentum is the fame 
as if the full cohefion of AD were ading by the lever i 1 
~dd of D A. _ . , 

It may he faid, that if only -fd of the eohefion of oak be 
exerted, it may be cut ^ds through without weakening it. 
But this cannot be, becaufe the cohefion of the whole is em- 
ployed in preventing the lateral Hide fo often mentioned. 
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We have no experiments to determine that it may not beSfrerg 
cut through ^d without lofs of its ftrength. 

This muft not be confidered as a fubjed of mere fpecula- 
tive curiofity : It is intimately conneded with all the prac- 
tical ufes which we can make of this knowledge ; for it is 
almoft the only way that we can learn the compreffibility of 
timber. Experiments on the dired cohefien are indeed 
difficult, and exceedingly expenfive if we attempt them in 
large pieces. But experiments on compreffion are almoft 
impradicable. The moft inftrudive experiments would be, 
firft to eftablifh, by a great number of trials, the tranfverfe 
force of a modern batten ; and then to make a great num- 
ber of trials of the diminution of its ftrength, by cutting it 
through on the concave fide. This would very nearly give 
us the proportion of the cohefion which really operates in 
refifting fradures. Thus if it be found that one-half of the 
beam may be cut on the under fide without diminution of 
its ftrength (taking care to drive in a flice of harder wood), 
we may conclude that the point A is at the middle, or 
feme what above it. 

Much lies before the curious mechanician, and we are as 
yet very far from a fcientific knowledge of the ftrength of 
timber. 

In the mean time, we may derive from thefe experiments Au 
of Buffon a very ufeful pradical rule, without relying on pra(j 
any value of the abfolute cohefion of oak. We fee that the rule 
ftrength is nearly as the breadth, as the fquare of the depth, ^ 
and as the inverfe of the length. It is moft convenient to g“r

f 
meafure the breadth and depth of the beam in inches, andexpi 
its length in feet. Since, then, a beam four inches fquare met 
and feven feet between the fupports is broken by 5312 
pounds, we muft conclude that a batten one inch fquare 
and one foot between the fupports will be broken by 581 
pounds. Then the ftrength of any other beam of oak, or 
the weight which will juft break it when hung on its middle, 

bd' 
is 581 —— 

But we have feen that there is a very confiderable devia- 
tion from the inverfe proportion of the lengths, and we muft 
endeavour to accommodate our rule to this deviation. We 
found, that by adding 1245 to each of the ordinates or 
numbers in the column of the five-inch bars, we had a fet 
of numbers very nearly reciprocal of the lengths ; and if we 
make a fimilar addition to the other columns in the propor- 
tion of the cubes of the fixes, we have nearly the fame refult. 
The o-reateft error (except in the cafe of experiments which 
are v°ery irregular) does not exceed of the whole. 
Therefore, for a radical number, add to the 5312 the num- 
ber 640, which is to 1245 very nearly as 41 to 5 5. This 
gives 5952. The 64th of this is 93, which correfponds to 
a bar of one inch fquare and feven feet long. Therefore 
93X7 will be the reciprocal correfponding to a bar ot one 
foot. This is 651. Take from this the prefent empirical 

correftion, which is or 10, and there remains 641 for 

the ftrength of the bar. This gives us for a general rule 
bd 

p ~ 65 1 -7 \old\ 

Example. Required the weighty neceffary to break an 
oak beam eight inches iquare and 20 feet between the 

props, ^ = 651 X  1 o X 8 X 81. This is U 545» 

whereas the experiment gives 11487. The error is very 
fmall indeed. The rule is moft deficient in companfon with 
the five-inch bars, which we have already faid appear ftrong- 
er than the reft. 
l * 
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The following procefs is eafily remembered by fuch as proportional to tbe number, 
not alnebraifls. are    

Mulriply the breadth in inches twice by the depth, and 
call this produft/. Multiply /by 651, and divide by the 
length in feet. From the quotient take 10 times f. The 
remainder is the number of pounds which will break the 
beam. 

We are not fufficiently fenfible of our principles to be 
confident that the correction 10 / fhould be in the propor- 
tion of the feftion, although we think it mod probable. It 
is quite empirical, founded on Buffon’s experiments. There- 
fore the fafe way of ufim; this rule is to fuppofe the beam 
fquare, by increaiine; or dimintfhing its breadth till equal to 
the depth. Then find the ftrength by this rule, and dimi- 
nifh or increafe it for the change which has been made in 
its breadth. Thus, there can be no doubt that the ftrength 
of the beam given as an example is double of that of a beam 
of the fame depth and half the breadth. 

The reader cannot but obferve that all this calcula- 
tion relates to the very greateft weight which a beam will 
bear for a very few minutes. Mr BufFon uniformly found 
that two thirds of this weight fenfibly impaired its ftrength, 
and frequently broke it at the end of two or three months. 
One-half of this weight brought the beam to a certain bend, 
which did not increafe after the firft minute or two, and may 
be borne by the beam for any length of time. But the beam 
contracted a bend, of which it did not recover any confider- 
able portion. One-third feemed to have no permanent ef- 
fect on the beam ; but it recovered its reCtilineal fhape com- 
pletely, even after having been loaded ieveral months, pro- 
vided that the timber was feafoned when firft loaded ; that 
is to fay, one-third of the weight which would quickly break 
'a feafoned beam, or one-fourth of what would break one 
juft 'elled, may lie on it for ever without giving the beam 
a lett. 

We have no detail of experiments on the ftrength of 
other kinds of timber: only Mr Buffon fays, that fir has 
about vkths of the ftrength of oak ; Mr Parent makes it 
Piths; Emerfon, Ids, &c. 

W e have been thus minute in our examination of the me- 
chanifm of this tranfverfe ft rain, becaufe it is the greateft to 
which the parts or our machines are expofed. We wifh to 
impreis on the minds of artifts the neceffity of avoiding this 
as much as poffible. They are improving in this refpeCl, as 
may be feen by comparing the centres on which ftone arches 
of great fpan are now turned with thofe of former times. 
I hey were formerly a load of mere joifts refting on a multitude 

of ports, which obltrufted the navigation, and were frequent- 
ly lofing their fhape by fome of the ports finking into the 
ground. Now they are more generally trufles, wrhere the 
beams abutt on each other, and are relieved from tranfverfe 
drains. But many performances of eminent artifts are ftill 
very injudicioufly expofed to crofs drains. We may in- 
itance one which is conlidered as a fine work, viz. the 
bridge at Walton on Thames. Here every beam of the 
great arch is a joid, and it hangs together by framing. The 
ftnert piece of carpentry that we have feen is the centre em- 
ployed in turning the arches of the bridge at Orleans, de- 
fenbed by Perronet. In the whole there' is not one crofe 
i ram. . i he beam, too, of Hornblower’s deam-engine, de- 
cnhed in that article, is very fcientifically condruCted. 

H . I he laft Ipecies of drain which we are to examine is 
that produced by twilling. ihis takes place in all axles 
which conncdt the working parts of machines. 

Although we cannot pretend to have a very diftindf con- 
ct ption of that modification of the cohefion'of a body by 
w arch it refills this kind of drain, w'e can have no doubt 
that, when all the particles add alike, the refiltance mud be 

Vol. XVIII. Part I. 
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. _ Therefore if we fuppofe the 
two parts A BCD, A B PE (fig. 24.), of the bodv EFCI) 
to be of infuperable dength, but cohering more weakly in 
the common furface A B, and that one part ABCD is pufh- 
ed laterally in the diredlion AB, there can be no doubt that 
it will yield only there, and that the refidance will be pro- 
portional to the furface. 

In like manner, we can conceive a thin cylindrical tube, 
of which KAH (fig. 25.) is the fedlion, as cohering more 
weakly in that fedlion than anywhere elfe. Suppofe it to be 
grafped in both hands, and the two parts twided round the 
axis in oppolite diredlions, as we would twill the two joints 
of a flute, it is plain that it will fird fail in this fedlion, 
w hich is the circumference of a circle, and the particles of 
the two parts which are contiguous to this circumference 
wall be drawn from each other laterally. The total refin- 
ance will be as the number of equally refilling particles, 
that is, as the circumference (for the tube being fuppofed 
very thin, there can be no fenfible difference between the 
dilatation of the external and internal particles). We can 
now fuppofe another tube within this, and a third within 
the fecond, and fo on till we reach the centre. If the par- 
ticles of each ring exerted the fame force (by fuffering the 
fame dilatation in the diredlion of the circumference), the 
refiftance of each ring of the fetdion would be as its circum- 
ference and its breadth (fuppofed indefinitely fmall), and 
the whole refiftance would be as the furface ; and this would 
reprefent the refiilance of a folid cylinder. But when a cy- 
linder is tv/ifted in this manner by an external force appli- 
ed to its circumference, the external parts will fuffer a 
greater circular extenfion than the internal ; and it appears 
that this extenfion (like the extenfion of abeam ilrained 
tranfverfely) will be proportional to the difiance of the par- 
ticles from the axis. We cannot fay that this is demon- 
ftrable, but we can affign no proportion that is more pro- 
bable. This being tbe pfe, the forces fimultaueoufly'ex- 
erted by each particle will be as its dirtance from the axis. 
Therefore the whole force exerted by each ring wall be ae 
the fquare of its radius, and the accumulated force a&ually 
exerted will be as the cube of the radius; that is, the accu- 
mulated force exerted by the whole cylinder, whofe radius is 
CA, is to the accumulated force exerted at the fame time by 
the part whofe radius is CE, as CA3 to CE3. 

The whole cohefion now exerted is juft two-thirds of 
what it would be if all the particles were exerting the fame 
attradlive forces which are juft now exerted by the particles 
in the external circumference. This is plain to any perfon 
in the leaft familiar with the fluxionary calculus. But iuch as 
are not may eafily fee it in this way. 

Eet the rectangle A.C c a he fet upright on the furface 
of _ the circle along the line CA, and revolve round the 
axis Cr. It will generate a cylinder whofe height is C c 
or A u, and having the circle KAH for its bafe. If the 
diagonal Ca be fuppofed alfo to revolve, it is plain that the 
triangle c C a will generate a cone of the fame height, and 
having for its bafe the circle deforibed by the revolution of 
c a, and the point G for its apex. The cylindrical furface 
generated by A a will exprefs the whole cohefion exerted 
by the circumference AHK, and the cylindrical furface ge- 
nerated by E e will reprefent the cohefion exerted by the 
circumference ELM, and the folid generated by the trian-de 
CA a will reprefent the cohefion exerted by the whole 
circle AHK, and the cylinder generated by the rectangle 
AC c a will reprefent the cohefion exerted by the fame fur- 
lace if each particle had fuffered the extenfion A a. 

Now it is plain, in the firft place, that the folid genera- 
ted^ by the triangle e EC is to that generated by a AC as 
EC 3 to AC 3. In the next place, the folid generated by 

E a AC 

a' ce m 
be pro; 
ticaial * 
the mn 
of parti 
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Strength ofj3 tw0.th!rd3 of the cylinder, becaufe the cone gene- 
Maicnai.. rate{^ fay c (2 g 13 one-third of it. 

"_v " We may now fuppofe the cylinder twilled till the parti- 
cles in the external circumference lofe their cohefion. 1 here 
can he no doubt that it will now be wrenched afunder, all 
the inner circles yielding; in fuccefiion. Thus we obtain 

•With1 what one ufeful information, viz. that a body of homogeneous 
force a bo- texture refills a hwple tnviji w\t\i two-thnds of the foice with 

It 

dy of a h wh|ch jt refjfts an attempt to force one part laterally from the 
1 ! 3 C 4- V\ ert 1rr\irr*£* \X7 '111 r*n1" it" 

&me:er». 

1r.oaenec.u8 otherj or w;th one-third part of the force which will cut it 

fitbafim- afunder by a fquare-edged tool. For to drive a fquare- 
pie twill, edged tool through a piece of lead, for inflance, is the 

fame as forcing a piece of the lead as thick as the tool 
laterally away from the two pieces on each fide of the tool. 
Experiments ot this kind do not leem difficult, and they 
would give us very uferul information. 

The forces When two cylinders AHK and BNO are wrenched a- 
«xei ted in funder, we mull conclude that the external paitides of each 
breaking are jufl- pUt beyond their limits of cohefion, are equally ex- 
twocylm- ten(je^ ancj are exCiting equal forces. Hence it follov/s, 

the fquaresthat in the inftant of frafture the fum total of the forces ac- 
of the di- tually exerted are as the fquares of the diameters. 

For drawing the diagonal 0 e, it is plain that E e, — Ac?, 
exoreffes the diftenfion of the circumference ELM, and that 
the folid generated by the triangle CE e expreffes the co- 
hefion exerted by the furface of the circle ELM, when the 
particles in the circumference fufter the extenfion L e equal 
to A a. Now the folids generated by CA a and CE e be- 
ing refpe&ively two-thirds of the correfponding cylinders, 
are as the fquares of the diameters. 

Ketative Having thus afeertained the real ftrength of the fe&ion, 
flrength of and jts relation to its abfolute lateral ftrength, let us exa- 
the fedlion ftrength relative to the external force employed to 

ternai force break it. This examinatkAi is very limple in the cafe un- 
employed der coniideration. Fhe ftraimng force muft a<fl by fume le- 
to break it. veT.} anci tbe cohefion muft oppofe it by adting on lome 

other lever. The centre of the fed ion may be the neutral 
point, whofe pofition is not difturbed. 

Let F be the force exerted laterally by an exterior^ par- 
ticle. Let a be the radius of the cylinder, and x the inde- 
terminate diftance of any circumference, and x the indefi- 
nitely fmall interval between the concentric arches ; that is, 
let x be the breadth, of a ring and x its radius. The for- 
ces being as the extenfions, and the exteniions as the di- 
ftances from the axis, the cohefion actually exerted at any 

the lateral cohefion of a circular inch, d the diameter of the o'ren^ [ 
cylinder in inches, and / the length of the level by ^whieh , ^a j 
the {training force p is fuppoled to aft, we {hall have 1 X-^3 

d3 

~ p !, and F ^ 
We fee in general that the ftrength of an axle, by which 

it refills being- wrenched afunder by twufting, is as the cube 
of its diameter. r 

We fee alfo that the internal parts are not afting to 
powerfully as the external. If a hole be bored out of the 
axle of half its diameter, the ftrength is diminilhed only |th, _ ,t 
while the quantity of matter is diminifhed ^th. Therefore Hollow 
hollow axles are {Longer than folid ones containing the^mj 
fame quantity of matter. Thus let the diametei be 5 an folidow 
that of the hollow 4 : then the diameter of another fol d 
cylinder having the fame quantity ot matter with the tube 
jy q. The ftrength of the {olid cylinder of the diametei 5. 
may be expreffed by 53 or 125. Of this the internal part (of 
the diameter 4) exerts 64 ; therefore the {Length of the 
tube is 125—64, = 61. But the ftrength of the fohd axle 
of the fame quantity of matter and diameter 3 is 3’, or 27, 

124 

which is not half ot that of the tube. 11L U v/l w. -   , # 
Engineers, therefore, have of late introduced this im- And 

IJ5 

provement in their machines, and the axles of calx iron are^^ra 

all made hollow when their fize will admit it. T hey have 

xn 
Relative 

the additional advantage of being much ftiffer, andofafioid- 
ing much better fixnre for the fianches, which are tiled for 
connefting them with the wheels 01 levers by which they 
are turned "and {trained. The fuperiority of ftrength of 
hollow tubes over folid cylinders is much greater in this 
kind of ft rain than in the former or tranfverfe. In tins 
laft cafe the ftrengh of this tube would be to that of the 
folid cylinder of equal weight as 61 to 32v nearly. 

The apparatus which we mentioned on a former occafion 
for trying the lateral ftrength of a iquare men of folid mat- 
ter, enabled us to try this theory of twill with ail defirable ac- 
curacy. The bar which hung down from tlm pin in the for- 
mer trials was now placed in a horizontal pofition, and loaded 
with a weight at the extremity. Thus it afted as a power-The 1 

part of any ring will be /If- The force exerted by the 

whole ring (being as the circumference or as the radius) 

will be/-—. The momentum of cohefion of a ring, be- 

x ' x 
ing as the force multiplied by its lever, will be/ — -. The 

x J x I _ A 
?tccumulated rnomeRtum wiii be the iUm or fluent ofy* j 

a * 
that is, when x ~ a, it will be ^ / a a 

The refift- ^ , Flence we learn that the ftrength of an axle, by which it 
arceof the refills being wrenched afunder by a force acting at a given 
axle is as diftance. from the axis, is as the cube of its diameter, 
the cube of But /arther, \f a 3 is —fa 2 X ^ a. _ Now fa * repre- 
ss dume- ^ie full lateral cohefion of the feftian. The momen- 

t urn therefore is the fame as if the full lateral cohefion were 
accumulated at a point diftant from the axis by f th of the 
radius or -|th of the diameter of the cylinder. 

* Therefore let E be tire number of pounds which meafures 

ful lever, and enabled us to wrench afunder fpecimens of the0f 
ftrongeft materials. We found the refults perfectly con-ancej 
form able to the theory, in as far as it determined the pro-^ 
portional llrength of different fizes and forms : but tve ^je 12 
found the ratio of the reliftance to twilling to the limp 
lateral refiftance confiderably different; and it was iomea,pe 
time before we difeovered the caufe. > 

We had here taken the fimpleft view that is poffible ot 
the aftion of cohefion in refilling a twill. It is frequently 
exerted in a very different way. When, for inftance, an 
iron axle is joined to a wooden one by being driven mto 
one end of it, the extenfions of the different circles of par- 
ticles are in a very different proportion. A little con- 
fideration will (how that the particles in immedate contaft 
with the iron axle are in a ftate of violent exten ion ; fo 
are the particles of the exterior furface of the wooden part, 
and the intermediate parts are lefs {trained. It is aim oft 
impoffible to affign the exaft proportion of the cohefive 
forces exerted in the different parts. Numberlefs cafes can 
be pointed out where parts of the axle are in a ftate of 
compreffion, and where it is ftill more difficult to deteimine 
the ftatc of the other particles. We muft content ourfelves But 
with the deductions made from this fimple cafe, which 13 

fortunately the moft common. In the experiments juft now ake 
mentioned the centre of the circle is by no means the neu-was 
tral point, and it is very difficult to afeertain its place : but ly t 
when this confideration occurred to us, we eafily freed the ex-1-111 

periments from this uncertainty, by extending the lever to 
both fidcs, and by means of a pulley applied equal force tc* 

! I ! 
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gth r.f to each arm, in oppofite diredHons. Flius the centre V., 
Mi trials 

S nto. 

'.xj rx- 
rnc! * on 
:haclay, 

i i.-nber 
Uular. 

became the neutral point, and the refiftance to twill was 
found to be yds of the Ample lateral ftrength. 

We beg leave to mention here that our fuccefs in thefe 
experiments encouraged us to extend them much fat thei. 
We hoped by thefe means to difcover the abfolute cohefion of 
many fubftances, which would have required an enormous ap- 

uKwax, paratus and a moll unmanageable force to tear them afunder 
at' aory;dire£tly. But we could reafon with confidence frorn the 
>ot !iofe refiltance to twill (which we could eafily meafure), provided 

that we could afcertain the proportion of the direft and the 
lateral llrengths. Our experiments on chalk, finely pre- 
pared clay, and white bees-wax (of one melting and one 
temperature), were very confiftent and fatisfadlory. But 
we have hitherto found great irregularities in this propor- 
tion in bodies of a fibrous texture like timber. 1 hele 
are the moll important cafes, and we Hill hope to be able 
to accomplilh our projeft, and to give the public fome 
valuable information. This being our foie object, it 
was our duty to mention the method which promifes fuccefs, 
and thus excite others to the talk ; and it will be no morti- 
fication to us to be deprived of the honour of being the firll 
who thus adds to the Hock of experimental knowledge. 

When the matter of the axle is of the moH Ample tex- 
ture, Inch as that of metals, we do not conceive that the 
length of. the axle has any influence on the fradlure. It is 
otherwife if it be of a fibrous texture like timber : the fibres 
are bent before breaking, being twified into ipirals like a 
cork-fcrew. The length of the axle has fomewhat oi the 
influence of a lever in this cafe, and it is eafier wrenched 
afunder if long. Accordingly wc have found it fo; but we 
have not been able to reduce this influence to calculation, 

hiding ^ur readers are rcqueiled to accept of thefe endeavours 
.ks. to communicate information on this important and difficult 

fubjedl. We are duly fenfible of their imperfe&ion, but flat- 
ter ourfelves that we have in many inflances pointed out 
the method which mull be purfued for improving our 
knowledge on this fubjedl ; and we have given the Eng- 
lilh reader a more copious lifl of experiments on the 
Hrength of materials than he will meet with in ouf lan- 
guage. Many ufeful deductions might be made from thele 
Twemifes refpefting the manner of difpofing and combi- 
ning the Hrength of materials in our flruftures. The beH 
form of joints, mortifes, tenons, fcarphs ; the rules for jog- 
gling, tabling, faying, fifliing, See. praCtifed in the delicate 
art of mafi-making, are all founded on this doCtrine : but 
the difeuffion of theie would be equivalent to writing 
a complete treatife of carpentry. We hope that this will 
be executed by fome intelligent mechanician, for there is 
nothing in our language on this fubjeft but what is almoH 
contemptible; yet there is no mechanic art that is more 
fufceptible of fcientific treatment. Such a treatile, it well 
executed, could not fail of being well received by the pub- 
lic in this age of mechanical improvement. , 

STRENG 1’HENERS, or Corroborants, fuch me- 
dicines as add to the bulk and firmnefs of the folids ; and 
inch are all agglutinant and aHringent medicines. See Ma- 
teria M edica, p. 649. art. 6. 

S l RE bCHING, in navigation, is generally underHood 
to imply the progreffion of a {hip under a great furtace of fail, 
when clofe-hauled. The difi'erence between this term and 

jlaru/ing, confifts apparently in the quantity of fail; which in 
the latter may be very moderate ; but Hretching generally 
fignifies excels: as, we faw the enemy at day break Hretch- 

j° the fouthward under a croud of fail, See. Falconer. 
S 1 RET TO, in Italian mufic, is fometimes ufed to ligni- 

ty that the meafure is to be fhort and concife, and confe- 
quently quick. In this fenfe it Hands oppofed to Largo. 

STRIATED leaf, among botanifts, one that lias a Striated 
number of longitudinal furrows on its furface. Stnx. 

STRIKE, a meafure of capacity, containing four bufliels. 
Alfo an inHrument ufed in meafuring corn. 

STRIX, the owl, in ornithology, a genus belonging 
to the order of accipitres. The bill is hooked, but has no 
cere or wax ; the noflrils are covered with fetaceous fea- 
thers ; the head is very large, as are alfo the ears and eyes; 
and the tongue is bifid. There are 46 fpecies; the molt 
remarkable are, 

1. The bubo, or great-eared owl, in fize is almoH equal to 
an eagle. Irides bright yellow; head and whole body finely 
varied with lines, fpots, and fpecks of black, brown, cine- 
reous, and ferruginous. Wings long; tail fhort, marked^ 
with dulky bars. Legs thick, covered to the very end or 
the toes with a clofe and full down of a tefiaceous colour. 
Claws great, much hooked, and dufky. — It has been Hiot in 
Scotland and in Yorkfhire, It inhabits inacceffible rocks 
and defert places ; and preys on hares and feathered game. 
Its appearance in cities was deemed an unlucky omen ; Rome 
itfelf once underwent a lufiration becaufe one of them Hray- 
ed into the capitol. The ancients had them in the utmoil 
abhorrence ; and thought them, like the fcreech-owls, the 
meflengers of death. Pliny Hyles it bubo funsbris, and noElis 
monjlrum. 

Solaque culminlbm ferali carmine bubo 
Sape queri et longas in jletum ducere voces. Virgil. 
Perch'd on the roof, the bird of night complains, 
In lengthen’d ffirieks and dire funereal Hrains. 

2. The otus, or long-eared owl, is found, though not 
frequently, in the north of England, in Chefhire, and in 
Wales. Mr HaflelquiH faw it alive in Cairo, and it is 
not unfrequent all over Egypt. Its weight, according 
to Dr Latham, is nine ounces; the length 14 inches and 
a half; the breadth 34 ; the irides are of a bright yellow ; 
the bill black ; the breafi and belly are of a dull yellow, 
marked with {lender brown Hrokes pointing downwards; 
the thighs and vent feathers of the fame colour, but un- 
fpotted. The back and coverts of the wings are varied 
with deep brown and yellow; the quill-leathers of the 
fame colour, but near the end? of the outmofi is a broad 
bar of red ; the tail is marked with dulky and reddifh baps, 
but beneath appears afh-coloured ; the horns or ears are 
about an inch long, and coniiH of fix feathers variegated 
with yellow and black ; the feet are feathered down to the 
claws. 

3.The brachyotos,orfhort eared owl, is 14 inches long; three 
feet broad; the head is fmall and hawk like ; the bill is dufky; 
weight 14 ounces; the circle of feathers that immediately fur- 
rounds the eyes is black ; the larger circle white, terminated 
with tawny and black ; the feathers on the head, back, and 
coverts of the wings, are brown, edged with pale dull yel- 
low ; the breafi and belly are of the fame colour, marked 
with a few long narrow fireaks of brown pointing down- 
wards ; the quill-feathers are dufky, barred with red ; the 
tail is of a very deep brown, adorned on each fide of the fiiaft 
of the four middle feathers with a yellow circle which con- 
tains a brown fpot; the tip of the tail is white. The 
horns of this fpecies are very fmall, and each confifts of on- 
ly a Angle feather ; thefe it can raife or deprefs at pleafure ; 
and in a dead bird are with difficulty difeovered. This 
kind is fcarcer than the former ; both are folitary birds, 
avoiding inhabited places. Thefe fpecies may be called 
long-winged owls ; the wings when .clofed reaching beyond 
the end of the tail; whereas in the common kinds they fall 
fhort of it.—This is a bird of paffage, and has been obfer- 
ved to vifit Lincolulhire in the beginning of October, and 
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to retire early in the fpring; fo probably, as it performs its 

' migrations with the woodcock, its fummer-retreat is Nor- 
way. During day it lies hid in long old grafs; when di- 
jfturbed, it feldom flies far, but v/ill hght, and 1st looking at 
one, at which time the hoins may be feen very diftindtly. 

Sttix 

it has not been obferved to perch on trees like other owls ; 
it ufually flies in iearch of prey in cloudy hazy weather. 
Farmers are fond of feeing thefe birds in the fields, as they 
clear them from mice. It is found frequently ou the hill of 
Hoy in the Orkneys, where it flies about and preys by day 
like a hawk. It is found alfo, as we mentioned before, in 
jLancafhire, which is a hilly and woody country ; and in 
New England and Newfoundland. 

4. The Jlanmea, or common white owl. The elegant 
plumage ot this bird makes amends for the uncouthnels of 
its form: a circle of lo't white feathers furround the 

The upper part of the body, the coverts, and fecon- 
dary feathers of the wings, are of a fine pale yellow' : on 
each fide of the {hafts are two grey and two white fpots 
placed alternate: the exterior fides of the quill Feathers are 
yellow ; the interior white, marked on each fide with four 
black fpots: the lower fide of the body is wholly white ; 
the interior lides of the feathers of the tail are white ; the 
exterior marked with fome obfcure dufky bars ; the legs are 
feathered to the feet : the feet are covered with fhort hairs : 
the edge of the middle claw is ferrated. The ufual weight 
is 11 ounces; its length 14 inches; its breadth 3 feet.— 
This fpecies is almoft domeflic ; inhabiting, for the greateft 
part of the year, barns, hay-lofts, and other out houfes ; and 
is as ufeful in clearing thofe places from mice as the conge- 
nial cat : towards twilight it quits its perch, and takes a re- 
gular circuit round the fields, Ikimming along the ground in 
quell of field-mice, and then returns to its ulual refidence : 
in the breeding-feafon it takes to the eaves of churches, 
holes in lofty buildings, or hollows of trees. During the 
time the young are in the neft, the male and female alter- 
nately fally out in queft of food, make their circuit, beat 
the fields with the regularity of a fpaniel, and drop inflant- 
ly on their prey in the grafs. They very feldom flay out 
above five minutes ; return with their prey in their claws ; 
but as it is necefiary to fhift it into their bill, they always 
alight for that purpofe on the roof, before they attempt to 
enter their neft. This fpecies does not hoot,; but inores 
and hifies in a violent manner ; and while it flies along will 
often feream moft tremendoufly. Its only food is mice. 
As the young of thefe birds keep their neft for a great 
length of time, and are fed even long after they can fly, ma- 
ny hundreds of mice will fcarcely fuffice to fupply them 
with food. Owls call up the bones, fur, or feathers of 
their prey, in form of fmall pellets, after they have de- 
voured it, in the fame manner as hawks do. A gentle- 
man, on grubbing up an old pollard afh that had been the 
habitation of owls, for many generations, found at the bot- 
tom many buftrels of this rejected ftuff. Some owls, 
when they are fatisfied, hide the remainder of their meat 
like dogs. 

5. The ftridula, or tawny owl. The female of this fpecies 
weighs 19 ounces; the length is 15 inches; the breadth 2 
feet 8 inches; the irides are dufky ; the ears in thrs, as in 
all owls, very large ; and their lenfe of hearing very exr 
quifite. The colour of this kind is fnfficient to diftinguifh 
it from every ether: that of the back, head., coverts ot the 
wings,,and on the fcapular feathers, being a fine tawny red, 
elegantly fpotte.d and powdered with the black or dufky 
fpots of various fizes : on the coverts of the wings and on 
the fcapulars are feveral large white fpots : the coverts of 
the tail are tawny, and quite free from any marks: the tail 

7. The pnjferina, or little owl, is very rare in Engla 
it is fometimes found in Yorkfhire, Hintfhire, ab° ’ 

is varioufly blotched, barred and fpotted with pale red and 
black; in the two middle feathers the red predominates: - 
the breait and belly are yellowifh, mixed with white, and 
marked with narrow black ftrokes pointing downwards: 
the legs are covered with feathers down to the toes.— This 
is a hardier fpecies than the former ; and the young will 
feed on any dead thing, whereas thofe of the white owl 
mult have a conttant fupply ot frefh meat. It is the ftrix 
of Aldrovandus, and what we call the fcreech-owl; to 
which the tolly of fuperilition had given the power of pre- 
faging death by its cries. The ancients believed that it 
fucked the blood of young children : a ta£t lome think not 
incredible ; for Haffelquift deicribes a fpecies lound in Syria, 
which frequently in the evening flies in at the windows, and 
deftroys the helplefs infant. 

Noch volant, puerofque petunt nutrias egentes, 
Et vitiant cuneis corpora rapta Jins. 
Gaipere dicuntur latientla vifeera rojlris, 
Et plenum poto fanguine guttur habent. 
EJl dlis Jlrigibus nomen, fed nominis hujus 
Cauja quod horrendaJindere no diefolent. Ovid Fall. vi. 13 5'- 

6. The ulula, or brown owl, agrees with the former in 
its marks ; differing only in the colours : in this, the head, 
wings, and back, are ot a deep brown, Ipotted with black, 
in the fame manner as the former : the coverts of the wings, 
and the icapulars are adorned with fimilar white ipots: the 
exterior edges of the four firil quill-feathers in both are 
ferrated: the breail in this is of a very paie afh-colour mix- 
ed with tawny, and marked with oblong jagged ipots : the 
feet too are leathered down to the very claws : the circle 
round the lace is alh-colouied, fpotted with brown. i.oth 
theie fpecies inhabit woods, where they reiide tne whole 
day : in the night they are very clamorous ; and when 
they hoot, their throats are inflated to the fize of an hen s 
egg. In the dufk they approach our dwellings ; and will 
frequently enter pigeon-houfes, and make great havoc in 
them. They deftroy numbers of little leverets, as appears 
by the legs frequently found in their nells. i hey alio kill 
abundance of moles, and Ikm them with as much dexterity, 
as a cook does a rabbit. They build in hallow trees or 
tuined edifices; lay four eggs, ot an elliptic form, and of a 
whitifh colour. 

land 
and alfo near 

London : in fize it fcarcely exceeds a thrufh, though the 
fulnels of its plumage makes it appear larger : the hides ate 
of a light, yellow ; the bill of a paper-colour; the feathers 
that encircle the face are white Upt with black; the head 
brown, fpotted with white ; on the breaft is a mixture of 
white and brown ; the belly is white, marked with a lew 
brown Ipots ; the tail of the fame colour with the back ; in 
each feather barred with white ; in each adorned with cir- 
cular white ipots, placed oppofitc to one another on both 
fides of the ihafe ; the legs and feet are covered with feathers 
down to the claws.— Flie Italians make uie of this owl to 
decoy imall buds to the limed twig ; the method of which 
is exhibited in Olina’s Uccelliera, p. 6 c. Mr Steuait, au- 
thor of the Antiquities of Athens, informed Mr Pennant, 
that this Ipecies of owl was very common in Attica ; that 
they were birds of pafiage, and appeared there in the begin- 
ning of April in great numbers ; that they bred there ; and 
that they retired at the fame time as the ilorks, whole 
arrival they a little preceded. 

8. The fpe&acle owl of Cayenne, which is accurately der Latl\ > 
feribed by Dr Latham, is 21 inches in length: the uppervol 1 

parts o! the body are ol a reddifa colour ; the lower parts-i0, 
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Rrobibs, of a rufous white : the head and neck are white, and not fo it pofiible that either the king’s evil or ague can be cured by Stromatea* 
treking. fuy 0f feathers as thofe of owls generally are, and from this ftroking or fridtion of any kind, whether gentle or fevere, we StroI']i,oli, 

v circumflance it apoears not unlike a hawk; a large patch of have no hefitation to acknowledge that many cuies might IM| 1 

dark brown furrounds each eye, giving the bird much the be performed by Mr Greattakes. Every icfledling per- 
appearance of wearing fpe&acles; the legs are covered with fon who reads the foregoing account which he gives of hina- 
feathers quite to the toes, and are of ayellowifh colour. A fell' will fee that he was an enthufiaft, and believed himfelf 
fpecimen of this curious bird may be feen in the Leverian guided by a particular revelation ; and fuch is the credulity 
mufeum. / of mankind, that his pretentions were readily admitted, and 

S’l ROBILUS, in botany, a pericarp formed from an men crouded with eagernefs to be relieved of their difeafes- 
amentum by the hardening of the feales, But it is well known to phyficians, tnat in many cafes the 

STROKING, or rubbing gently with the hand, a me- imagination has accomplished cures as wonderful as the force 
of medicine. It is owing chiefly to the influence of ima- 

ee Brief 
luntmt of 
Vi r l'ala.- 
•ne G> eat- 
ala, 1.')’■ 
. n, 1666, 
to. 

thod which lias been employed by fume perfons for curing 
difeafes. 

Mr Greatrakes or Greatrix, the famous Irifh broker, is 
faid to have performed many wonderful cures. Ele gives 
the following account of hisdifeovery of this art, and of the 
fuccefs with which he praCtifed it, “ '.bout 1662 I had 
an impulfe (lays he), or a ftrange perfuafion in my own 
mind (of which I am not able to give any rational account 
to another), which did very frequently fuggeit to me, that 
there was bellowed on me the gift of curing the king’s evil; 
which, for the extraordinarinefs of it, I thought fit to con- 
ceal for lome time ; ,but at length I communicated this to 
my wife, and told her, that I did verily believe that God 
had given me the bleflmg of curing the king’s evil; for 
whether I were in private or public, fleeping or waking, 
ftill I had the fame impulfe. But her reply to me was, that 
fire conceived this was a ftrange imagination ; yret, to prove 
the contrary, a few days after there was one William Ma- 
ther of Salterbridge in the parifh of Liimore, who brought 
his foil William to my home, defiling my wife to cure him, 
who was a peifon ready to afford her charity to her neigh- 
bours, according to her fmall Hull in chirurgery. On which 
my wife told me, there was one that had the king’s evil very 
grievoufty in the eyes, cheek, and throat; whereupon I told 
her, that fhe fhould now fee whether this were a bare fancy 
or imagination, as fhe thought it, or the di(States of God’s 
Spirit on my heart. 'Then I laid my hands on the places 
afftfted, and prayed to God for Jefus fake to heal him; and 
bid the parent two or three days afterwards to bring the 
child to me again, which accordingly he did ; and i then, 
law the eye was almoft quite whole; and the node, which 
was almoft as big as a pullet’s egg, was iuppurated ; and 
the throat ftrangely amended ; and, to be brief (to God’s 
glory I fpeak it) within a month difeharged itfeli quite, and 
was perfectly healed, and fo continues, God be praifed.” 

Then there came to him one Margaret Macfhane of Bal- 
linecly, in the paiifli of Eifmore, who had been aftlidted 
with the evil above feven years, in a much more violent de- 
gree ; and loon after, his fame increafing, he cured the 
fame difeafe in many other perfons for three years. He did 
not meddle all this time with any other drftemper; till about 
the end of theft three years, the ague growing epidemical, 
he found, as formerly, that there was bellowed on him the 
gift of curing that difeafe. He cured Colonel Phaire, of 
Cahirmony in the county of Corke, of an ague, and after- 
wards many other perfons of different diftempers, by bro- 
king ; fo that his name was wonderfully cried up, as if feme 
divine perfon had been fent from above. January 1665-6, 
he came over to England, at the requeft of the earl of Or- 
rery ; in order to cure the lady of the lord-vifeount Con- 
way, of Ragley in Watwickfhire, who had for many years 
laboured under a moft violent headache. Tie ftaid at Rag,- 
ley three weeks or a month ; and though he failed in his 
endeavours to relieve that lady, he cured vail numbers of 
people in thofe parts and at Worcefler. 

i hough we are no friends to the marvellous, nor believe 

gination that we have fo many accounts from people of ve- 
racity of the wonderful effedls of quack medicines. We are 
perfedtly affured that thele medicines, by their natural ope» 
ration, can never produce the effedls aferibed to them ; for 
there is no kind of proportion between the medieine and the 
effedl produced, and often no connexion between the medi- 
cine and the dileafe. 

S f ROM ATEUS, in ichthyology, a genus of fifties be- 
longing to the order of apodes. I he head is compreffed ^ 
the teeth are placed in the Jaws and palate ; the body is 
oval and flippery ; and the tail is forked. There are three 
fpecies according to Gmelin, the iiatola, paru, and cu- 
nrarca. 

ST ROM BOLT, the moft northern of the Lipari iftands. 
It is a volcano, which conllandy difeharges much lire and 
{broke. It rifes in a conical form above the furface of the 
fea. On the eaft fide it has three or four little craters ran- 
ged near each other, not at the fummit, but on the decli- 
vity, nearly at two-thirds of its height. But as the furface. 
of the volcano is very rugged, and interfefted with hollow 
ways, it may be naturally concluded, that at the time of 
fome great eruption, the iummit and a part of this fide felt: 
in, as muft have happened alio to Vcfuvius; confequendyy 
the common chimney' is at this day on the declivity, al- 
though always in the centre of the whole bale. It is inha- 
bited notwithftanding its fires'; but care is taken to avoid 
the proximity of the crater, which is yet much to be feared- 
“ I was affured (lays M. de. Luc) by an Englifhmau, who, 
like me, had the curiofity to vifit thefe iflea, that the fine 
weather having invited him and his company to land at 
Stromboii, they afeended a volcano, whole craters at that 
time threw out nothing ; but that while they were atten- 
tively viewing them, unapprehenfive of any danger, they 
were fuddenly fainted by fuch a furious difeharge, as to be 
obliged to retreat with precipitation, and not without one 
of tire company being wounded by a piece of fcoria.” Of 
all the volcanoes recorded in hiftory,,. Stromboli feems to be 
the only one that burns without ceafmg. Etna and Vefu- 
vius often lie quiet for many months, and even years, with- 
out the leafl appearance of fire ; but Stromboli is ever at. 
work, and for ages paft has been looked upon as the great 
lighthonfe of thtfe feas. E.Long. 15.45. N. I.at. 30. o. 

STROMBUS, in natural hiftory, a genus of vermes, be- 
longing to the order of tejiacea. The animal is a limax 
the ifsell is univalve and fpi ral ; the opening is much dila- 
ted, and ends in.a canal which turns to the left. Gmelin 
enumerates 53 fpecies ; of which only one is peculiar to 
Britain, the pes pelecanh. The fpires are ten; the lip is ■ 
fingered ; the point, very fharp ; the length two inches. 

STR.ONGOLI, a town of the kingdom of Naples, with; 
a hi (hop’s fee. It is fituated on a rugged mountain, is about 
three miles from the fea, and ftven north from. St Severino. 
It is fuppoled to be the ancient Peteli-a, which made a con-~ 
fpicuous figure in the ftcond Punic war by its obftinate re- 
hilanee againit Hannibal. Near its walls. Marcell us the ri- 
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Strontifc*. va! of Hannibal was flaln in a fkirmifh. E. Long, 

v-™'' N. Lat. 39. 20, 
STRONTITES, or strontian earth, a new fpectes 

of earth lately difcovered at Strontian in Scotland. 
Who the difcoverer of this earth was we have not learn- 

ed ; but Dr Kirwan fays, the firft information be received 
of it was from Dr Crawford in the year 1 790. In the Mi- 
ners Journal for February 1791 a good defcription of its 
external appearance, with feme account of its chemical pro- 
perties, was publifhed from the obfervations of Mr Sulzer. 
Dr Kirwan examined it in Oftober I793> anc^ found it to 
be a new earth between the barytic and common limeftone. 
Dr Hope, who is now joint profefTor of chemiilry with 
X)r Black in the univerfity of Edinburgh, read a paper on 
the 4th November 1793 before the Royal Society of Edin- 
burgh, intitled “ An Ascount of a Mineral from Stron- 
tian, and of a peculiar Species of Earth which it contains 
an abridgment of which is publifhed in the third volume of 
the Edinburgh Philofophical Tranfa&ions. Mr Schmeifier 
read a paper on the fame fubjeft before the Royal Society 
of London in May r 794, which is publifhed in their Traui- 
aftions for that year, p. 418, &c. 

Its external characters are thefe : Its colour is whitifh or 
tionsof'the light green ; its luftre common ; its traniparency interme- 
Jr'Jh Ac.i- diate between the femitranfparent and opaque ; its fradture 

ftriated, prefenting oblong ditlindt concretions, lomewhat 
uneven and bent; itshardnefs moderate, being eafily fcratch- 
ed, but not feraped. It is very brittle ; and its fpecific gra- 
vity from 3,4 to 3,644. 

For a full account of its chemical qualities we mud refer 
to the books already mentioned, as all the accounts of it 
which we have feen are too long to infert here, and as we 
do not confider the circumdance of its being a newly difco- 
vered earth a fnfficient reafon for running into a tedious de- 
tail till its utility be afeertained. We {hall, however, men- 
tion fome of its mod remarkable qualities. It requires 180 
times its weight of water at a low temperature to didolve it. 
When diffolved in boiling water, and allowed to cool, it de- 
pofits tranfparent cryftals, which when expofed to the air 
become white and powdery. It is not affedted by the ful- 
phuric acid ; but when diluted, io,oco parts of it will dii- 
folve one of drontites. Diluted nitric acid diffolve* it ra- 
pidly. The muriatic acid, whether diluted or oxygenated, 
diflblves it in a fimilar manner. 

Strontites has a drong refemblance to barytes, but effen- 
tiafly differs from it. Its fpecific gravity is lefs; it parts 
with its carbonic acid when urged by heat fomewhat more 
readily, and without fuffering fufion ; when calcined, it im- 
bibes moiflure with vadly greater avidity, fwelling and 

Royal Socie-cracking with more heat and noiie. Strontites diffolves 
ty of Edin. much more abundantly in hot water than barytes; and the 
burgh, vol. form Qf t]ie crydals of thefe pure earths is very diflimilar. 

The compounds generated by ftrontites differ from tho'e of 
barytes. It will fuffice to mention the nitrate and muriate. 
This earth, united to nitric and muriatic acid, forms falts 
that fuffer changes from expofure to air, which do not hap- 
pen to the nitrate and muriate of barytes. They are like- 

V' wife much more foluble in water, and have cryftals of a pe- 
culiar figure. The combinations of ftrontites with acids are 
not, like thofe of barytes, decompofed by pruffiate of lime 
or of potafh. Strontites and its compounds tinge flame, 
which barytes does not. Laftly, thefe earths difagree in the 
order of their attraftions. From thefe confiderations it is 
concluded, that the mineral is not aerated barytes. 

It alfo is diftinguifhed from calcareous fpar or limeftone : 
for it is much heavier, and retains its fixed air with more 
obltinacy in the fire. The incomparably greater folubility 
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17. 26. of the pure earth in hot than in cold water* and the crrftah 

oiriimpa /nfFirMpntlv »f frnm limp. I! 
Strirhio. 

'Tranfac- 
tions of the 

line form it affumes, fufficiently diitinguifh it from lime, 
which the difpofition of the nitrate and muriate to cry ft al- 
ii ze no lefs tends to do. 

The moft remarkable quality of ftrontites is that ©f tin- 
ging flame of a red colour. The muriate has it in the moft 
eminent degree, and its effects are well exhibited by putting 
a portion of the fait on the wick of a candle, which is there- 
by made to burn with a very beautiful blood-red flame. The 
nitrate Hands next, then cryftalliz.ed ftrontites, and after it 
the acetite. A hundred parts of ftrontites are compofed of 
61.21 of earth, 30.20 of carbonic acid, and 8.59 of 
water. 

S TROPHE, in ancient poetry, a certain number of 
verfes, including a perfedl fenfe, and making the lirit part of 
an ode. See Poetry, n° 130. 

STRUM/E, fcrophulous tumors arifing on the neck and 
throat, conftituting what is commonly called the king's evi/. 
See Medicine, n° 349. 

STRUMPFIA, in botany ; a genus of plants belonging 
to the clafs of fyngenefia, and to the order of monogamvi. 
The calyx is qui-nquedentate and fuperior ; the corolla is 
pentapetalous; and the berry monoipermous. Thera is only 
one fpecies, the maritima. 

ST RUTH 10, in natural hiftory ; a genus of birds be- 
longing to the order of graUce of Linnaeus; but, according 
to the new claflification of Dr Latham, it forms, along with 
the dodo, caffuarius, and rhea, a feparate order under the 
name ofJlruthious. As the dodo or didus, and rhea, have 
been already deferibed in their proper place, we will now 
give fome account of the ollrich and caffowary. 

I. The Ostrich (the Camelus of Linnaeus') has a bill pjate 
fomewhat conical ; the wings are fo fhort as to be unf tccccLxxx' 
for flying ; the thighs and Tides of the body are naked ; the 
feet are formed for running, having two toes, one only 
of which is furnifhed with a nail. In this refpeft it 
differs entirely from the caffowary, which has three toes 
complete. The oftrich is without doubt the largeft of all 
birds : it is nearly eight feet in length, and when Handing 
upright from fix to eight feet in height. We are told in 
the Gentleman’s Magazine*, that two oftriches were fhown * Vol. r. 
in London in the year 1750, and that the male was 10 feetp- 536- 
in height, and weighed three hundred weight and a quarter. 
The head and bill fomewhat refemble thofe of a duck ; and 
the neck may be likened to that of a fwan, but that it is 
much longer; the legs and thighs refemble thofe of an hen; 
though the whole appearance bears a ftrong refemblance to 
that of a camel. But though ufually feven feet high from 
the top of the head to the ground, from the back it is only 
four; fo that the head and neck are above three feet lonrr. 
From the top of the head to the rump, when the neck is 
ftretched out in a right line, it is fix feet long, and the tail 
is about a foot more. One of the wings, without the fea- 
thers, is a foot and an half; and being ftretched out, with 
the feathers, is three feet. 

The plumage is much alike in all; that is, generally black 
and white; though fome of them are faid to be.grey. There 
are no feathers on the Tides, nor yet on the thighs, nor uir- 
der the wings. The lower part of the neck, about half 
way, is covered with ftill fmaller feathers than thofe on the 
belly and back ; and thofe alfo are of different colours. 

All thefe feathers are of the fame kind, and peculiar 
to the oftrich ; for other birds have feveral forts, fome of 
which are foft and downy, and others hard and ilrong. 
Ollrich-feathers are almoft all as foft as down, being utterly 
unfit to ferve the animal for flying, and flill lefs adapted trt 
be a proper defence againft external injury. I he feathers^ 

of 
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of other birds have the webs broader ©n one fide than the 
other, but thofe of the oltrich have their fhaft exa&ly in the 
middle. The upper part of the head and neck are covered 
with a very fine clear white hair, that fhines like the brifiles 
of a hog; and in fome places there are fmall tufts of it, 
confiding of about 12 hairs, which grow from a fingle diaft 
about the thicknefs of a pin. 

At the end of each wing there is a kind of fpur aim oft 
like the quill of a porcupine. It is an inch long, being hol- 
low and of an horny fubftance. There are two of thefe on 
each wing ; the largeft of which is at the extremity of the 
bone of the wing, and the other a foot lower. The neck 
feems to be more (lender in proportion to that of other birds, 
from its not being furnidied with feathers. The (km in 
this part is of a livid fidh-colour, which fome, improperly, 
would have to be blue. The bill is fhort and pointed, and 
two inches and an half at the beginning. The external 
form of the eye is like that of a man, the upper eye-lid be- 
ing adorned with eye-lafhes which are longer than thole on 
the lid below. . The tongue is fmall, very fhort, and com- 
pofed of cartilages, ligaments, and membranes, intermixed 
with dtftiy fibres. In lome it is about an inch long, and 
very thick at the bottom ; in others it is but half an inch, 
being a little forked at the end. 

The thighs are very flefhy and large, being covered with 
a white (kin inclining to rednefs, and wrinkled in the man- 
ner of a net, whole mefties will admit the end of the finger. 
Some have very (mail feathers here and there on the thighs; 
and others again have neither feathers nor wrinkles. What 
are called the legs of birds, in this are covered before with 
large fcales. The end of the foot is cloven, and has two 
very large toes, which, like the leg, are covered with fcales. 
Thefe toes are of unequal iizes. The larged, which is on 
the infide, is feven inches long, including the claw, which 
is near three-fourths of an inch in length, and almoll as 
broad. The other toe is but lour inches long, and is with- 
out a claw. 

'1 he internal parts of this animal are formed with no lefs 
furprifing peculiarity. At the top of the bread, under the 
Ikin, the fat is two inches thick ; and on thfe fore-part of 
the belly it is as hard as fuel, and about two inches and an 
half thick in fome places. It has two didin (ft ilomachs. 
The iird, which is lowermod, in its natural fituation fome- 
what refembles the crop in other birds; but it is confider- 
ably larger than the other domach, and is furnilhed with 
fining nmfcular fibres, as well circular as longitudinal. The 
fecond llomach or gizzard has outwardly the fhape of the 
ftomach of a man ; and upon opening is always found filled 
with a variety of difeordant fubllances ; hay, grafs, barley, 
beans, bones, and Hones, fome of which exceed in fize a 
pullet’s egg'. The kidneys are eight inches long and two 
broad, and differ from thofe of other birds in not being di- 
vided into lobes. The heart and lungs are feparated by a 
midriff as in quadrupeds ; and the parts of generation alfo 
bear a very ftrong refemblance and analogy. 

I he oltrich is a native only of the torrid regions of Africa, 
and has long been celebrated by thofe who have had occafion 
to mention the animals of that region. Its flefh is proferi- 
bed in Scripture as unfit to be eaten ; and molt of the an- 
cient writers deferibe it as well known in their times. Tike 
the race, of the elephant, it is tranfmitted down without 
mixture; and has never been known to breed out of 
that, country which firll produced it. It feems formed 
to live among the fandy and burning deferts of the torrid 
zone ; and, as in fome meafure it owes its birth to their 
genial influence, fo it feldom migrates into traits more mild 
or more fertile. The Arabians allert that the oftrich never 

drinks; and the place of its habitation feems to confirm 
the affertion. In thefe formidable regions oftriches are feen 
in large flocks, which to the diftant Ipeftator appear like a 
regiment of cavalry, and have often alarmed a whole cara- 
van. There is no defert, how barren foever, but what is 
capable of fupplying thefe animals with p*-ovifion ; they eat 
almoft every thing ; and thefe barren trails are thus doubly 
grateful, as they afford both food and fecurity. The oftrich 
is of all other animals the moll voracious. It will devour 
leather, grafs, hair, iron, Hones, or any thing that is given. 
Thofe fubftances which the coats of the llomach cannot 
foften, pafs whole; fo that glals, Hones, or iron, are exclu- 
ded in the form in wrhich they were devoured. In an oftrich 
diffefted by Ranby, there appeared fucR a quantity of he- 
terogeneous fubftances, that it was wonderful how any ani- 
mal could digeft fuch an overcharge of nourilhment. Va- 
lifnieri alfo found the firft ftomach filled wfith a quantity of 
incongruous fubftances ; grafs, nuts, cords, Hones, glafs* 
Dials, copper, iron, tin, lead, and wood ; a piece of Hone 
was found among the reft that weighed more than a pound. 
He faw one of thefe animals that was killed by devouring a 
quantity of quicklime. It would feem that the oftrich is 
obliged to fill up the great capacity of its ftomach in order 
to be at eafe ; but that nutritious fubltances not occurring^ 
it pours in whatever offers to fupply the void. 

In their native deferts, however, it is probable they live 
chiefly upon vegetables, where they lead an inoffenlive and 
locial lice ; the male, as Thevenot affures us, afforting with 
the female with connubial fidelity. They are laid to be 
very much inclined to venery ; and the make of the parts in 
both fexes feems to confirm the report. It is probable alfo 
they copulate like other birds, by comprefiion. They lay 
very large eggs, fome of them being above five inches in dia- 
■meter, and weighing above fifteen pounds. Thefe eggs, 
have a very hard {hell, fomewhat refembling thofe of the 
crocodile, except that thofe of the latter are lefs and round- 
er. 

The feafon for laying depends on the climate where the 
animal is bred. In the northern parts of Africa, this fea- 
fon is about the beginning of July; in the fouth, it is about 
the latter end of December. Thefe birds are very prolific, 
and lay generally from 40 to 50 eggs at one clutch, which 
are as big as a child’s head. It has been commonly report- 
ed, that the female depolits them in the fand, and covering 
them up, leaves them to be hatched by the heat of the cli- 
mate, and then permits the young to Ihift for themfelves. 
Very little of this, however, is true : no bird has a llronger 
affeiftion for her young than the oftrich, nor none watches 
her eggs with greater affiduity. It happens* indeed, in thofe 
hot climates, that there is lefs necdlity for the continual 
incubation of the female ; and fhe more frequently leaves 
her eggs, which are in no danger of being chilled by the 
weather : but though fhe fometimes forfakes them by day, 
(he always carefully broods over them by night ; and Kol- 
ben, who has feen great numbers of them at the Cape of 
Good Hope, affirms, that they fit on their eggs like other 
birds, and that the male and the female tn.ke this office by 
turns, as he had frequent opportunities of obferving. Nor 
is it more true what is faid of their forfaking their young 
after they are excluded the ffiell. On the contrary, the 
young ones are not even able to walk for feveral days after 
they are hatched. During this time the old ones are very 
affiduous in fupplying them with grafs, and very careful to 
defend them from danger; nay, they encounter every dan- 
ger in their defence. The young, when brought forth, are 
of an affi-colour the firft year, and are covered with feathers 
all over. But in time thefe feathers drop; and thofe parts, 

which 
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which are covered afliime a different and more becoming 
plumage. 

The beauty of a part of this plumage, particularly the 
■long feathers that compofe the wings and tail, is the chief 
reafon that man has been fo aftive in purfuing this harmlefs 
-’bird to its deferts, and hunting it with no final! degree of 
•expence and labour. The ancients ufed thole plumes in 
their helmets ; our military wear them in their hats ; and 
the ladies make them an ornament in their drefs. Thofe 
feathers which are plucked from the animal while alive are 
much more valued than thole taken when dead, the latter 
being dry, light, and fubjefrt to be worm-eaten. 

Betide the value of their plumage, fome of the favage na- 
tions of Africa hunt them alfo for their llelh ; which they 
-conlider as a dainty. They fometimes alio breed thefe birds 
tame, to eat the young ones, of which the females are faid to 
be the greateft delicacy. Some nations have obtained the 
name of Strulhophagi, or ojir'uh eaters^ from their peculiar 
.fondnefs for this food ; and even the Romans themlelves 
were not averfe to it. Even among the Europeans now, 
the eg-s of the offrich are faid to be well-tailed, and ex- 
tremely nourifhing ; but they are too fcarce to be fed upon, 
although a tingle egg be a fufficient entertainment for eight 
,men. 

As the {polls of the oftrich are thus valuable, it is not to 
■be wondered at that man has become their moil affiduous 
purfuer. For this purpofe, the Arabians train up their bell 
and fleeteft horfes, and hunt the ollrich ilill in view. Per- 
haps, of -all other varieties of the chafe, this, though the 
moll laboriou-s, is yet the moll entertaining. As foon as the 
hunter comes within fight of his prey, he puts on his horfe 
with a gentle gallop, fo as to keep the oftrich ilill in light; 
yet not fo as to terrify him from the plain into the moun- 
tains. OF all known animals, the oitrich is by far the iwi't- 
eil in running ; upon obferving himlelf, therefore, purfued 
at a dillance, he begins to run at firfl but gently ; either 
infenfible of his dinger, or fare of efcaping. In this fitua- 
tion, he fomewhat refembles a man at full fpeed ; his wings, 
like two arms, keep working with a motion correfpondent 
to that of his legs; and his fpeed would very foon fnatch 
him from the view of his purfueis ; but, unfortunately for 
the filly creature, inilead of going off in a direct line, he 
takes his courfe in circles; while the hunters ftill make a 
-fimall courfe within, relieve each other, meet him at unex- 
pefted turns, and keep him thus ftill employed, flill follow- 
ed, for two or three days together. At latl, foent with fa- 
tigue and famine, and finding all power of efcape impoffibk, 
he endeavours to hide himfelf from thofe enemies he cannot 
avoid, and covers his head in the fand or the firil thicket he 
meets. Sometimes, however, he attempts to face his pur- 
fuers ; and though in general the moll gentle animal in na- 
ture, when driven to defperation he defends himfelf with 
his beak, his wings, and his feet. Such is the force of his 
motion, that a man would be utterly unable to withftand 
him in the fhock. 

The Struthophagi have another method of taking this 
bird : they cover themfelves with an oitrich’s Ikin, and paf- 
iing up an arm through the neck, thus counterfeit all the 
motions of this animal. By this artifice they approach the 
.ollrich, which becomes an eafy prey. He is fometimes alfo 
taken by dogs and nets; but the moft ufual way is that 
mentioned above. 

When the Arabians have thus taken an oflrich, they cut 
its throat; and making a ligament below the opening, they 
iliake the bird as one would rinfe a barrel; then taking off 
the ligature, there runs out from the wound in the throat‘a 
confiderable quantity of blood mixed with the fat of the ani- 
snal; and this is coufidered as one of their greateft dainties. 

They next flea the bird ; and of the fir in, which is ffrong t StruA 
and thick, fometimes make a kind of veil, which anfwers the 
purpofes of a cuirals and a buckler. 

There are others who, more compaffionate or more pro- 
vident, do nof kill their captive, but endeavour to tame it, 
for the purpofes o: fupplying thofe feathers which are in fo 
great requefl i he inhabitants of Dara and Eybia breed 
up whole flocks of them, and they are tamed with very little 
trouble- But it is not for their feathers alone that they are 
prized in this domeftic flate; they are often ridden upon 
anti uled as horfes, Moore affuresus, that at Joar he law a 
mart travelling upon an oftrich ; and Adanfon afferts, that 
at the factory of Podore he had two oftriches, which were 
then young, the flrqngeft of which ran iwifter than the beft 
Englilh racer, although he carried two negroes on his back. 
As foon as the animal perceived that it was thus loaded, it 
let off running with all its force, and made feveral circuits 
round the village; till at length the people were obliged to 
flop it by barring up the way. How far this flrength and 
fwittnefs may be ufeful to mankind, even in a polifhed flate, 
is a matter that perhaps delerves inquiry. 

IT. "The Cassowary (the Cafvariu? of Linnaeus, and Ga- 
leated Cajfowary of Dr Latham) was firft brought into Eu- 
rope from Java by the Dutch about the year 1597* ^ 13 

nearly equal in fize to the oftrich, but its legs are much _ 
thicker and llronger in proportion. This conformation gives 
it an air of ftrength and force, which the fiercenefs and An- 
gularity of its countenance confpire to render formidable. It 
is five feet and an half long from the point of the bill to the 
extremity of the claws. The legs are two feet and an half 
high from the belly to the end of the claws. The head and 
neck together are a foot and an half; and the largefl toe, 
including the claw, is five inches long. i he claw alone of 
the leatt toe is three inches and a half in length. The wing 
is fo finall that it does not appear, it being hid under the 
feathers of the back. In other birds, a part of the feathers 
ferve for flight, and are different from thofe that ferve mere- 
ly for covering ; but in the caffowary ail the feathers are of 
the fame kind, and outwardly of the fame colour. They 
are generally double, having two long fhalts, winch grow 
out of a fhort one, which is fixed in tire ikin. T. hofe that 
are double are always of an unequal length ; for fome are 
14 inches long, particularly on the rump, while others are 
not above three. The beards that adorn the flem or lhaft 
are about half-way to the end, very long, and as thick as 
an horfe hair, without being fubdivided into fibres. The 
flem or fhaft is flat, firming, black, and knotted below; and 
from each knot there proceeds a beard likewife the beards 
at the end of the large feathers are perfectly black, and to- 
wards the root of a grey tawny colour ; fhorter, more loft, 
and throwing out fine fibres like down; fo that nothing ap- 
pears except the ends, which are hard and black ; becauie 
the other part, compofed 01 down, is quite covered. There 
are feathers on the head and neck ; but they are fo Ihort 
and thinly fown, that the bird’s fkin appears naked, except 
towards the hinder part of the head, where they are a little 
longer. The feathers which adorn the rump are extremely 
thick ; but do not differ in other relpe&s from the reft, ex- 
cepting their being longer. The wings, when they are de- 
prived of their feathers, are but three inches long ; and the 
feathers are like thofe on other parts of the body. The 
ends of the wings are adorned with five prickles, of different 
lengths and thicknefs, which bend like a bow: thefe are 
hollow from the roots to the very points, having only that 
flight fubftance within which all quills are known to have. 
The longeft of thefe prickles is 11 inches ; and it is a quar- 
ter of an inch in diameter at the root, being thicker there 
than towards the extremity ; the point feems broken off. 

The 
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Jtf'Hio. The part, however, which moft diftiHguinies this animal 
-**' r J is the head ; which, though fmall, like that of an oftrich, 

does not fail to infpire fome degree of terror. It is bare of 
feathers, and is in a manner armed with an helmet of horny 
fubftance, that covers it from the root of the bill to near 
half the head backwards. This helmet is black before and 
yellow behind. Its fubltance is very hard, being formed by 
the elevation of the bone of the flcull; and it confifts of fe- 
veral plates, one over another, like the horn of an ox. Some 
have fuppofed that this was died every year with the fea- 
thers ; but the moil probable opinion is, that it only exfo- 
liates (lowly like the beak. To the peculiar oddity of this 
natural armour may be added the colour of the eye in this 
animal, which is a bright yellow; and the globe being above 
an inch and a half in diameter, give it an air equally fierce 
and extraordinary. The hole of the ear is very large and 
open, being only covered with fmall black feathers. The 
fides of the head, about the eye and ear, being deftitute of 
any covering, are blue, except the middle of the lower eye- 
lid, which is white. The part of the bill which anfwers to 
the upper jaw in other animals is very hard at the edges 
above, and the extremity of it is like that of a turkey-cock. 
The end of the lower mandible is (lightly notched, and the 
whole is of a greyiih brown, except a green fpot on each 
fide. As the beak admits a very wide opening, this con- 
tributes not a little to the bird’s menacing appearance. The 
neck is of a violet colour, inclining to that of (late ; and it 
is red behind in feveral places, but chiefly in the middle. 
About the middle of the neck before, at the rife of the 
large feathers, there are two procefles formed by the (kin, 
which refemble fomewhat the gills of a cock, but that they 
are blue as well as red. The (kin which covers the fore- 
part of the bread, on which this bird leans and reds, is hard, 
callous, and without feathers. The thighs and legs are co- 
vered with feathers, and are extremely thick, drong, draight, 
and covered with fcales of feveral (hapes ; but the legs are 
thicker a little above the foot than in any other place. The 
toes are like wife covered with fcales, and are but three in 
number ; for that which fhould be behind is wanting. The 
claws are of a hard folid lubdance, black without and white 
within. 

The internal parts are equally remarkable. The caflb- 
wary unites with the double domach of animals that live 
upon vegetables the (hort intedines of thofe that live upon 
flefh. The intedines of the caflbwary are 13 times (horter 
than thofe of the odrich. The heart is very fmall, being 
but an inch and an half long, and an inch broad at the 
bafe. Upon the whole, it has the head of a warrior, the 
eye of a lion, the defence of a porcupine, and the fwiftnefs 
of a courfer. 

I hus formed for a life of hodility, for terrifying others, 
and for its own defence, it might be expected that the caf- 
fowary was one of the mod fierce and terrible animals of the 
creation. But nothing is fo oppofite to its natural charac- 
ter : it never attacks others; and indead of the bill, when 
attacked, it rather makes ufe of its legs, and kicks like a 
horfe, or runs againd its purfuer, beats him down, and treads 
him to the ground. 

The manner in which this animal moves is not lefs extraor- 
t mary than its appearance. Indead of going diredfly for- 
ward, it feems to kick up behind with one leg ; and then 
making a bound onward with the other, it goes with fuch 
prodigious velocity, that the fwifted racer would be left far 
behind. 

1 he fame degree of voracioufnefs which we perceived in 
t e odrich obtains as drongly here. The caflbwary fwal- 
ows fvery thing that comes within the capacity of its gub. 
et. Ihe Dutch afiert, that it can devour not only glafs, 
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iron, and dones, but even live and burning coals, without Struthia 
tedifying the fmalled fear or feeling the lead injury. It is , II 
faid, that the paffage of the food through its gullet is per- Stry”lonb 
formed fo fpeedily, that even the very eggs which it has 
fwallowed whole pafs through it unbroken in the fame form 
they went down. In fa6t, the alimentary canal of this ani- 
mal, as was obferved above, is extremely (hort; and it may 
happen, that many kinds of food are indigedible in its do- 
mach, as wheat or currants are to man, when fwallowed 
whole. 

The caflbwary’s eggs are of a grey-a(h colour, inclining 
to green. They are not fo large nor fo round as thofe of. 
the odrich. They are marked with a number of little tu- 
bercles of a deep green, and the (hell is not very thick. The 
larged of thefe is found to be 15 inches round one way, 
and about 12 the other. 

The fouthern parts of the mod eadern Indies feem to 
be the natural climate of the caffowary. His domain, if we 
may fo call it, begins where that of the odrich terminates. 
The latter has never been found beyond the Ganges; while 
the caffowary is never feen nearer than the iflands of Banda, 
Sumatra, Java, the Molucca iflands, and the correfponding 
parts of the continent. Yet even here this animal feems 
not to have multiplied in any confiderable degree, as we 
find one of the kings of Java making a prefent of one of 
thefe birds to the captain of a Dutch (hip, confidering it as 
a very great rarity. 

2. The Cafuarius Nov* Holland!jp, or New Holland caf- 
fowary, differs confiderably from the common caffowary. 
It is a much larger bird, danding higher on its legs, and 
having the neck longer than in the common one. Total Gwerno* 
length feven feet two inches. The bill is not greatly 
rent from that of the common caflbwary ; but the horny Botany Bay, 
appendage or helmet on the top of the head in this fpecies 
is totally wanting : the whole of the head and neck is alfo 
covered with feathers, except the throat and, fore part of 
the neck about half way, which are not fo well feathered as 
the red; whereas in the common caflbwary the head and 
neck are bare and carunculated as in the turkey. 

The plumage in general confids of a mixture of brown 
and grey, and the feathers are fomewhat curled or bent at 
the ends in the natural date : the wings are fo very fhort as 
to be totally ufelefs for Right, and indeed are fcarcely to be 
didinguilhed from the red of the plumage, were it not for 
their danding out a little. The long fpines which are feen 
in the wings of the common fort are in this not obfer- 
vable, nor is there any appearance of a tail. The legs are 
dout, formed much as in the galeated caflbwary, with the 
addition of their being jagged or fawed the whole of their 
length at the back part. 

This bird is not uncommon in New Holland, as feveral 
of them have been feen about Botany Bay and other parts. 
Although it cannot dy, it runs fofwiftly, that a greyhound 
can fcarcely overtake it. The fle(h is faid to be in tade not 
unlike beef. 

ST RUTHIOLA, in botany ; a genus of plants belong- 
ing to the clafs of tetrandria, and order of monogynia. The 
corolla is wanting ; the calyx is tubulous, with eight glan- 
dules at its mouth ; the berry is without juice, and mono- 
fpermous. The fpecies are three, the virgata, ere&a, and 
nan«, all of foreign extra&ion. 

STRYCHNOS, in botany : A genus of plants belong- 
ing to the clafs of pentandria, and order of monogynia ; and 
in the natural fydem ranging under the 28th order, Luridz. 
The corolla is quinquefid; the berry is unilocular, with a 
woody bark. The fpecies are three, the nux vomica, co- 
lubrina, and potatorum, natives of foreign countries. 

STRYMON (anc. geog.), formerly Com ,• a river con- 
F ftituting 
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ftltuting; tKf ancient limits of Macedonia and Thrace 
in mount Scombrus (Ariflotle). Authors differ as to the 
modern name of this river. 

STRYPE (John), was defcended from a German fami- 
ly, born at London, and educated at Cambridge. . He was 
■vicar of Low Layton in Eflex, and diftinguifhed himfelf by 
his compilations of Lives and Memoirs ; in which, as Dr 
Lirch remarks, his fidelity and induftry will always give a 
•value to his writings, however dcftitute they may be of the 
graces of ftyle. He died in 1737, after having enjoyed his 
vicarage near 68 years. . 

STUART (Dr Gilbert), was born at Edinburgh in 
the year 1742. His father Mr George Stuart was profef- 
{or of humanity in the univerfity, and a man of conliderable 
eminence for his claffical talle and literature, for thele ac- 
complifhments he was probably indebted in 110 final! degree 
to his relation the celebrated Ruddiman, with whom both 
he and his fon converfed familiarly, though they afterwards 
united to injure his fame. _ - 

Gilbert having finifhed his clafiical and philofophical Itu 
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rifing bert Stuart’s laxity of principle as a man, that he confidcf' 

ed ingratitude as one ol the molt venial fins ; fuch was his 
conceit as a writer, that he regarded no one s meiits bat 
his own ; luch were his difappointments, both as a writer 
and a man, that he allowed his peevilhnefs to four into ma- 
lice, and indulged his malevolence till it fettled in corrup- 
lion.” 

Soon after this difappointment Dr Stuart went to Lon- 
don, where he became from 1768 to 1774 one of the wri- 
ters of the Monthly Review. In 1772 Dr Adam, reftor o£ 
the high-fchool at Edinburgh, publiihed a Latin Grammar, 
which he intended as an improvement ot the famous Ruddi- 
man’s. Stuart attacked him in a pamphlet under the name 
of Bujbhy, and treated him with much feverity. In da- 
in <r this, he was probably aftuated more by fome perfonal 
diflike of Dr Adam than by regard for the memory of hia 
learned relation; for on other occafions he fhowed fumcieut- 
ly that he had no regard to Ruddiman’s honour as a giam- 
marian, editor, or critic. . , 

In illd. he returned to his native city, and began tire 

diesTVn the grammar fct.ool and univerta^ appM himfclf Edinburgh Magaaine and ^ which h' diCcuHid 

^A^'ZSh, reviled and pubidhed SUUW. 

xieral literature ; or by boundlefs diflipation :—and all thefe 
circumftances may have contributed to make him velinquiih 
purfiuts in which he could hope to fucceed only by patient 
perfeverance and ftrift decorum of manners. That he did 
jiot wafte his youth in idlenefs, is, however, evident from 
An Hiftorical Difiertation concerning the Antiquity of the 
jBritiih Conftitution, which he publiihed before he had com- 
pleted his twenty-fecond year, and which had fo much me- 
rit as to induce the univerfity of Edinburgh to confer upon 
the author, though fo young a man, the degree of LL.D. 

After a ftudious interval of fome years, he produced a 
valuable work, under the title of A View of Society in 
^Europe, in its Progrefs from Rudenefs to Refinement; or, 
Inquiries concerning the Hiftory of Laws, Government, and 
Manners. He had read and meditated with patience on 
the moft important monuments of the middle ages; and m 
this volume (which fpeedily reached a fecond edition) he 
aimed chiefly at the praife of originality and invention, and 
«difcovered an induftry that is feldom conne&ed with ability 
and difeernment. About the time of the publication of 
the fir ft edition of this performance, having turned his 
thoughts to an academical life, he afleed for the profeftbr- 
ihip of public law in the univeriity of Edinburgh. Accord- 
ing to his own account he had been promrfed that place by 
the minifter, but had the mortification to fee the profeffor- 
fhip beftowed on another, and all his hopes blafted by the 
influence of Dr Robertfon, whom he reprefented as under ob- 
ligations to him. 

To the writer of this article, who was a ftranger to theie 
rival candidates for hiftorical fame, this part of the ftory 
feems very incredible ; as it is not eafy to conceive how it 
ever could be in the power of Dr Stuai t to render to the 
learned Principal any effential fervice. It was believed in- 
deed by the earl of Buchan, and by others, who obferved 
that the illiberal jealoufy not unfrequent in the world of 
letters,, was probably the fource of this oppofitron ; which 
entirely broke the intimacy of two perfons who., before that 
time, were underftood to be on the moft friendly footing 
with each other. Ingratitude, however,, is as likely to have 

Chalmers been the vice of Dr Stuart as of Dr Robertfon foi we 
his Life kave been told by a writer *, who, at leaft in one inttance, 

has completely proved what he affirms, that “ fuch was Gil- cf Ruddi- 
matt* 

Lectures on the Conftitution of England. Soon after ha 
turned his thoughts to the hiftory of Scotland, and pub- 
lifhed Obfervations concerning its Public Law and Confli- 
tutional Hiftory; in which he examined with a critical care 
the preliminary book to Dr Robertfon s Tliftoij. His- 
next work was The Hiftory of the. Reformation ; a book 
which deferves praife for the eafy dignity of the narrative, 
and for ftrift impartiality. His laft great work. The HiU 
tory of Scotland from the Eftablifhment of the Reformation 
to the Death of Queen Mary, which appeared in 1782, has 
been very generally read and admired. His purpofe was to 
vindicate the chara&er of the injured queen, and expofe the 
weaknefs of the arguments by which Dr Robertfon had en- 
deavoured to prove her guilty: but though the ftyle of this 
work is his own, it contains very little matter which was 
not furnifhed by Goodall and Tytler ; and it is with the 
arms which thefe two writers put into his hands that Dr 
Stuart vanquifhed his great antagonift _ 

In 1782 he once more vifited London,- and engaged m 
the Political Herald and Englifli Review ; but the jaundice 
and dropfy increafing on him, he returned by fea to his na- 
live country, where he died in the houfe of his father on the- 
13th of Auguft 1786. 

In his perfon Dr Stuart was about the middle fize and 
juftly proportioned. His countenance was modeft and ex- 
preffive, fometimes glowing with fentiments ol friendlhip, of 
which he was truly fufceptible, and at others darting that 
fatire and indignation at tolly and vice which appear in fome 
of his writings. He was a boon companion ; and, with a 
conftitution that might have ftood the (hockol ages, he fell 
a premature martyr to intemperance. His talents were cer- 
tainly great, and his writings are ufeful; but he fetms to 
have been influenced more by paffion than prejudice, and 
in his charafter there was not much to be imitated. 

STUCCO, in building, a compofition of white marble 
pulverifed, and mixed with plafter of lime ; and tlve whole 
being lifted and wrought up with water, is to be ufed like 
common plafter : this is called by Pliny marmoratum opus, 
anti, albarium epvs. . „ 

A patent has been granted to Mr B. Higgins for in- 
venting a new kind of ftucco, or water-cement, more firm 
and durable than any heretofore. Its compofiuon, as ex- tracted 
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traced from the fpecification figned by Jilmfelf, la as fol- 
lows : “ Drift-fand, or quarry (a) fand, which conlifts chief- 
ly of hard quartofe flat-faced grains with fharo angles 5 
which is the freeft, or may be moft eafily freed by wafhing, 
from clay, fairs, and calcareous, gypfeous, or other grains 
kfs hard and durable than quartz ; which contains the fmall- 
eft quantity of pyrites or heavy metallic matter infeparable 
by waffling ; and which fuffers the fmalleft diminution of 
its bulk in wafhing in the following manner—is to be pre- 
ferred before any other. And where a coarfe and a fine 
fand of this kind, and correfponding in the fize of their 
grains with the coarfe and fine fands hereafter deferibed, 
cannot be eafily procured, let fuch fand of the foregoing 
quality be chofen as may be forted and cleanfed in the fol- 
lowing manner: 

“ Let the fand be fifted in ftreaming clear water, thro* 
a fieve which fhall give paflage to all fuch grains as do not 
exceed one-fixteenth of an inch in diameter ; and let the 
ftream of water at)d the fifting be regulated fo that all the 
fand, which is much finer than the Lynn-fand commonly 
nfed in the London glafs-houfes, together with clay and 
every other matter fpecifically lighter than fand, may be 
waffled away with the ftream, whilft. the purer and coarfer 
fand, which pafles through the fieve, fubfides in a conveni- 
ent receptacle, and whilft the coarfe rubbilh and rubble i*e- 
main on the fieve to be reje&ed. 

“ Let the land which thus fubfides in the receptacle be 
walhed in clean ftreaming water through a finer fieve, fo 
as to be further cleanfed and hotted inffe two parcels ; a coar- 
fer, which will remain in the fieve which is to give paflage 
to fuch grains of fand only as are lefs than one-thirtieth of 
an inch in diameter, and which is to be faved apart under 
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the n-me of coarfe fund; and a finer, which will pafs thro* Stitcci. 
the fieve and fublide in the water, and which is to. be faved 
apart under the name of/Wfand.—Let the coarfe and the 
fine fand be dried feparately, either in the fun or on a clean 
iron-plate, fet on a convenient furface, in the manner of a 
fand-heat (b). 

“ Let lime be chofen (c) which is ftone-lime, whicls. 
heats the moft in flaking, and flakes the quickeft when du- 
ly watered ; which is the frelheft made and clofeft kept; 
which diflblves in diftilled vinegar with the leaft effervef- 
cence, and leaves the fmalleft refidue infoluble, and in this 
rciidue the fmalleft quantity of (clay, gypfum, or martial 
matter. 

“ Let the lime chofen according to thefe important rules 
be put in a brafs-wired fieve to the quantity of 14 pounds. 
Let the fieve be finer than either of the foregoing ; the fi- 
ner, the better it will be : let the lime be "flaked (d) by 
plunging it in a butt filled with foft water, and railing it 
out quickly and fuffering it to heat and fume, and by^re- 
peating this plunging and railing alternately, and agitating 
the lime, until it be made to pafs through the fieve into the 
water 5 and let the part of the lime which does not eafily 
pafs through the fieve be rejefted: and let frelh portions 
of the lime be thus ufed, until as many (e) ounces "of lime 
have palled through the fieve as there are quarts of water 
in the butt. Let the water thus impregnated Hand in the 
butt clofely covered (f) until it becomes clear ; and through 
wooden (o) cocks placed at different heights in the butt, 
let the clear liquor be drawn off as fall (h) and as low as 
the lime fubfides, for ufe. This clear liquor I call the <r<v 
menting liquor (1). The freer the water is from faline mat- 
ter, the better will be the cementing liquor made with it. 

F 2 « Let 

(a) “ This is commonly called pit-fand. 
(b) “ The fand ought to be ftirred up continually until it is dried, and is then to be taken off; for otherwife the eva- 

^oration will be very* flow, and the fand which lies next the iron plate, by being overheated, will be difcoloured. 
(c) “ 1 he preference given to ftone-lime is founded on the prefent practice in the burning of lime, and on the 

cloter texture of it, which prevents it from being fo foon injured by expofure to the air as the more fpongy chalk- 
hme is; not on the popular notion that ftone-lime has fomething in it whereby it excels the heft chalk in the cementing 
properties._ The gypfum contained in lime-ftone remains unaltered, or very little altered, in the lime, after the burn- 
ing ; but it is not to be expefted that clay or martial matter fhould be found in their native ftate in well-burned lime £ 
for they concrete or vitrify with a part of the calcareous earth, and conftitute the hard grains or lumps which remain un» 
diffolved in \veak acids, or are feparable from the flaked lime by fifting it immediately through a fieve. 

(d) ft his method of impregnating the water writh lime is not the only one which may be adopted. It is, how- 
ever, preferred before others, becaufe the water clears the fooner in confequence of Its being warmed by the flaking 
hme ; and the gypfeous part of the lime does not diffufe itfelf in the water fo freely in this way as it does when the 
hme is flaked to line powder in the common method, and is then blended with the water ; for the gypfeous part of 
the hme flakes at firft into grains rather than into fine powder, and will remain on the fieve after the pure lime has 
paffed through, long enough to admit of the intended feparation ; but when the lime is otherwife flaked, the gypfeous 
grains have time to flake to a finer powder, and puffing through the fieve, diffolve in the water along with the lime. I 
have imagined that other advantages attended this method ©f preparing the lime-water, but I cannot vet fpeak of them 
witlj precifion. 

(e) If the water contains na more acidulous gas than is ufually found in river or rain water, a fourth part of this 
quantity of lime, or lefs, will be fufficient. 

( f) [ he calcareous cruft which forms on the fuvface of the water ought not to be broke, for it afiifts in excluding 
the air, and preventing the abforption of acidulous gas whereby the lime-water is fpoiled. 

(g) “ Brafs-cocks are apt to colour a part of the liquor. 

» > ^'H ^ Lime-water cannot be kept many days unimpaired, in any veffels that are not perfeftly air-tight. If the liquor e (iavvn oft before it clears, it will contain whiting, which is injurious $ and if it be not inftantly ufed after it is drawn 

/71. lom kn** into open veffels, it will grow turbid again, and depofit the lime changed to whiting by the gas ab- 
or e 10m the air. i he calcareous matter which fubfides in the butt refembles whiting the more nearly as the lime has 

been more fparmgly employed ; in the contrary circumftances, it approaches to the nature of lime ; and in the intermedi- 
ate itate, it is fit for the common compoiition of the plafterers for infide ftucco. 

\. 1 . ,^me wntin£ this ipecification, I preferred this term before that of lime-water, on grounds which I had not fufhciently examined. 6 
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Stucco. t( Let 56 pounds of the aforefaid chofen lime be flaked, 
'by gradually fprinkling on it, and efpecially on the unfla- 
ked pieces, the cementing liquor, in a clofe (k) clean place. 
Let the flaked part be immediately (l) fitted through the 
laft-mentioned line brafs-wired fieve : Let the lime which 
pafles be ufed inftantly, or kept in air-tight vefTels, and let 
the part of the lime which does not pafs through the neve 
be reje&ed (m).—This finer richer part of the lime which 
paffes through the fieve I call purified lime. 

“ Let bone a(h be prepared in the ufual manner, by 
grinding the whitell burnt bones, but let it be fifted, to be 
much finer than the bone afh commonly fold for making 

CU?<el-Lhe moft eligible materials for making my cement be- 
ing thus prepared, take 56 pounds of the coarfe fand and 
42 pounds of the fine fand ; mix them on a large plank of 
hard wood placed horizontally ; then fpread the fand fo that 
it may Hand to the height of fix inches, with a flat furface 
on the plank; wet it with the cementing liquor; and let 

take 98 pounds of the i?ne fand, wet it with the cementing 
liquor, and mix it with the purified lime and the bone- 
afh in the quantities and in the manner above defci ibt a ; 
with this difference only, that 15 pounds of lime, or (o) 
thereabouts, are to be ufed inftead of 14 pounds, if the 
greater part of the fand be as fine as Lynn fand. . ibis I 
call <water-cement jine-grdined* » It is to be. ufed in giving, c le 
laff coating, or the finifh to any work intended to imitate 
the finer-grained ftones or ftucco. But it may be applied 
to all the ufes of the water-cement coarfe, grained, and in the 
fame manner. < ... 

“ When for any of the foregoing purpofes of pointing, 
building, &c. fuch a cement is required much cheaper and 
coarfer-grained, then much coarfer clean fand than the forego- 
ing coarfe fand, or well-wafhed fine rubble, is to be provided. 
Or this coarfe fand or rubble take 56 pounds, of the forego- 
ing coarfe fand 28 pounds, and of the fine fand 14 pounds ; 
and.after mixing thefe, and wetting them with the cement- 
ing liquor in the foregoing manner, add 14 pounds, or 

X ~wdch the’ S h fomewhat lefs, of the (W purified lime, and then upouada 

tenals ar*e mixed Ind beaten together, and the fooner the of the neceffary quantity of coloured talc in powder, or of 
cement thus formed is ufed, the better (n) it will be. This coloured, vitreous, or metafile powders, or other durable ca- 
I call the water-cement coarfe-grained, which is to be applied 
in building pointing, plaftering, ftuecomg, or other work, 
as mortar and fiucco now are ; with this difference chiefly, 
that as this cement is fhorter than mortar or common ftuc- 

louring ingredients commonly ufed in paint. <_ 
« To the end that fuch a water-cement as I have defert.- 

bed may be made as ufeful as it it poffible in all circunx- 
ftances ; and that no perfon may imagine that my claim and . . « 1 r 1 . . . l. - H1 xjnr'C \] 

TZ*"™ liquid, there letters-patent may be eluded by divers va CO, and dues iooner, _ e, , k.r n: wbirh mav be made in the foregoing procefs- with 
in all cafes; and in ftuccoing, it ought to be laid on by fit 
ding the trowel upwards on it; that the materials nted 
along with this cement in building, or the ground on which 
it is to be laid in ftucooing, ought to be well wetted with 
the cementing liquor in the inflant o' laying on the cement; 
and that the. cementing liquor is to be ufed when it is ne- 
ceflary to moiften the cement, or when a liquid is required 
to facilitate the floating of the cement. 

« When fuch cement is required to be of a finer texture, 

tiations, which may be made in the foregoing procefs- with- 
out producing any notable defeat in the cement ; and to the 
end that the principles of this art, as well as the art itfelf, 
of making my cement, may be gathered from this fpecifica- 
tion and perpetuated to the public ; I fhall add the follow* 
ing obfervations : 

“ This my water-cement, whether the coarfe or fine 
grained, is applicable in forming artificial ft one, by making 
alternate layers of the cement and of flint, hard ftone, or 

brick, 

f k') “ The vapour which arifes in the flaking of lime contributes greatly to the flaking of thefe pieces which he in its 
^ ond an unneceffarv wafte of the liquor is prevented, by applying it to the lime heaped in a pit or in a veflel, which 

Tav reftrab the iffufof the vapour, and" direa'it throughWWafs" If nunc of the liquor be ufed than is neceffary to 
(] he- lime it will create error in weighing the flaked powder, and will prevent a part of it from, pafllng freely thro J 
the fieve. The liquid is therefore to be ufed fparingly, and the lime which has efcaped its aaion is to be fpnnkled apart 
Wit(hL)

re^Whenrthc aggregation of the lumps of lime is thus broken, it is impaired much fooner than it is in the former 
ftTM)b“BvXuX;XXf,fcTft«emgeneous matter or of iU-bomt Kme i which laft will flake and pafs through the fieve, 
if the lime be not immediately fifted after the flaking, agreeable to the text. ^ . .. . r ,- . . 

f s) “ 'Lhefe proportions are intended for a cement made with.lharp fand, for incruftation in expofed fitiu.tions, where 
it is neceffary to guard againft the effCaS of hot weather and rain. In general, half this quantity of bone-afhes will be 
found fufficilnt ;‘and although the incruftation in this latter cafe will not harden deeply fo foon, it will be ultimate# 
ilU

(Tqv^jurbfvvhich lime and mortar fuftain by expofure to the air, before the cement.is finally placed 111 a qmefcenl 
ftate, are great; and therefore our cement is the work for being long beaten, but the better as it is quickly beaten u t 
the^mixtuuMS of- bone.aq|5

es js net to be increafed with that of the lime j but it is to be leffened as the expofure 

and purpofes of the work will admit. 
(r) “ Becaufe lefs lime is neceffary, as the fand is coarfer. 
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brick, in moulds of tire figure of the intended ftone, and felemte, or 
by-expofing the maffes fo formed to the open (cl) air to 
harden. 

“ When fuch cement is required for water (r) fences, 
two-thirds of the prefcribed quantity of bone-afhes are to be 
omitted ; and in the place thereof an equal meai'ure of pow- 
dered terras is to be ufed ; and if the fand-employed be not 
of the coarfeft fort, more terras muft be added, fo that the 
terras fhall be by weight one-iixtlr part of the weight of 
the fand. 

“ When fuch a cement is required of the fineft grain (s) 
or in a fluid form, fo that it may be applied with a brufh, 
flint powder, or the powder of any quartofe or hard earthy 
fubftance, may be ufed in the place of fand ; but in a quan- 
tity fmalle-r, as the flint or other powder is finer ; fo that 
the flint-powder, or other fuch powder, fhall not be more 
than fix times the weight of the lime, nor lefs than four 
times its weight. The greater the quantity of lime within 
thefe limitSj the more will the cement be liable to crack 
by quick drying, and vice ver/a. 

“ 'Where fuch fand as I prefer cannot be conveniently 
procured, or where the fand cannot be conveniently waflred 
and forted, that fand which molt refembles the mixture of 
coarfe and fine fand above prefcribed, may be ufed as I have 
diredted, provided due attention is paid to the quantity of 
the dime, which is to be greater (t) as the quantity is finer, 
and vice ver/a. 

“ Where fand cannot be eafily procured, any durable 
flony body, or baked earth grofsly powdered (u), and fort- 
ed nearly to the fizes above prefcribed for fand, may be 
ufed in the place of fand, meafure for meafure, but not weight 
for weight, unlefs fuch grofs powder be as heavy fpecifically 
as fand. 

“ Sand may be cleanfed from every fofter, lighter, and lefs 
durable matter, and from that part of the fand which is too 
fine, by various methods preferable (x), in certain circum- 
flanccs, to that which I have defcribed. 

“ Water may be found naturally free from fixable gas, 

S T U 
clay ; fuch water may, without any notable in- St-ucea. 

convenience, be ufed in the place of the cementing liquor ; 
and water approaching this flate will not require fo much 
lime as I have ordered to make the cementing liquor; and 
a cementing liquor fufficiently ufeful rnay be made by vari- 
ous methods of mixing lime and water in the defcribed pro- 
portions, or nearly fo. 

“ When ftone-lime cannot be procured, chalk-lime, or 
fhell-lime, which bell refembles ftone-lime, in the charac- 
ters above written of lime, may be ufed in the manner de- 
fcribed, except that fourteen pounds and a half of chalk- 
lime will be required in the place of fourteen pounds of 
ftone-lime. The proportion of lime which I have prefcri- 
bed above may be increafed without inconvenience, when 
the cement or ftuceo is to be applied where it is not liable 
to dry quickly ; and in the contrary circumftance, this pro- 
portion may be diminifhed ; and the defedl of lime in quan- 
tity or quality may be very advantageoufly fupplied (y), 
by caufing a confiderable quantity of the cementing liquor 
to foak into the work, in fucceffive portions, and at diftant 
intervals of time, fo that the calcareous matter of the cement- 
ing liquor, and the matter attra&ed from the open air, may 
fill and ftrengthen the work. 

“ The powder of almolt every well dried or burnt ani- 
mal fubftance may be ufed inftead of bone-alh ; and feveral 
earthy powders, efpecially the micaceous and the metallic ; . 
and the elixated afhes of divers vegetables whofe earth will 
not burn to lime ; and the afhes of mineral fuel, which are 
of the calcareous kind, but will not burn to lime, will an- 
fwer the ends of bone-afh in fome degree. 

“ The quantity of bone-afh defcribed may be leffened - 
without injuring the cement, in thofe circumftances efpeci- 
ally which admit the quantity of lime to be leflened, and in 
thofe wherein the cement is~ not liable to dry quickly. 
And the art of remedying the defeats of lime may be ad- 
vantageoufly praCtifed to fupply. the deficiency of bone afhs 
efpecially in building, and in making artificial ftone with 
this cement. 

STim 

to) “ But they muft not be expofed to the rain until they are almoft as ftrong as frefh Portland ftone ; and even then 
they omrht to be (heltered from it as much as the circumftances will admit. Thefe ftones may be made very hard and 
beautiful, .with a fmall expence of bone-afh, hy foaking, them, after they have dried thoroughly and hardened, in the 
lime liquor, and repeating this procefs twice or thrice, at diftant intervals of tune. I he like effedl was experienced in 
incruftations. 

(r) it In my experiments, mortar made with terras-powder, m the ufual method, does not appear to form .o itrong a 
cement for water-fences as that made, according to the fpecification, with coatle iand ; and I fee no more leafon for 
avoiding the ufe of fand in terras-mortar, than there would,be for rejecting ftone from the embankment. The bone* 
afhes meant in this place are the dark grey or black fort. I am not yet fully fatisfied about the operation of them in 
this inftance. 

(s) “ The qualities and ufes of fuch fine calcareous, cement are recommended chiefly for the purpofe. of fmoothing 
and finifhing the ftronger cruftaceous works, or for waffling walls to a lively and uniform colour, i 01 this daft intention, 
the mixture muft be as thin as new cream, and laid on briflcly with a brufh, in dry w'eather j and a thick and durable coat 
is to be made by repeated waffling ; but is not to be attempted by ufing a thicKei liquor ■ for the coat made with this iafl 
is apt to fcale, whilft the former endures the-weather much longer than any other thin calcareous covering that has been 
applied in this way. Fine yellow-ochre is the cheapeft colouring ingredient for fuch wafh, when it is icquired to imitate 
Bath-ftone, or the waym-wdiite ftones.- - 

(t) “If fea-fand be well wafhed in frefh wxiter, it is as good as any other round fand. 
(u) “ The cement made with thefe and the proper quantities of purified lime and lime-w'ater, are inferior to the 

heft, as the grains of thefe powders are more perifhable and brittle than thofe of fand. They will not therefore be 
employed, unlefs for the lake of evafiou, or for want of fand: in this Tatter cafe, the finer powder ought to be wafhed 
away. 

(x) «« This and the next paragraph is inferted with a view to evafions, as well as to fuggeft the eafier and cheapet 
methods which may be adopted in certain circumftances, by artifts who underhand the principles which I endeavour- 
ed to teach. 

(y) “ This practice is noticed, as the remedy which may be ufed for the defe&s arifing from evafive meafure*, and aa 
the method of giving fpongy iucruftations containing bone-aihes the greateft degree of harduels., 
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Stiirmiuc 

STUD, In the manege, a eo*le£tioii of breeding horfes 
and mares. 

, STUDDING-sails, certain light fails extended, in 
moderate and fteady breezes, beyond the fkirta of the prin* 
cipal fails, where they appear as wings upon the yard-arms. 

STUFF, in commerce, a general name for all kinds of 
fabrics of gold, filver, filk, wool, hair, cotton, or thread, 
manufa&ured on the loom ; of which number are velvets,, 
brocades, mohairs, fatins, taffetas, cloths, ferges, &c. 

STU'KELY (Dr William), a celebrated antiquarian, 
defeended from an ancient family in Lincolnihire, was born 
at Holbech in ifiSy, and educated in Bennet college, Cam» 
bridge. While an under-graduate, he often indulged a 
ftrong propenfity to drawing and deiigning ; but made phy- 
hc his principal fttrdy, and firft began to pradtife at Bofton 
in his native country. In 1717 he removed to London, 
where, on the recommendation of Dr Mead, he was foon 
after eledted a fellow of the Royal Society; he was one of 
the firll who revived that of the antiquarians in 1718, 
and was their Rcretary for many years during his refxdence 
in town. In 1729 he took holy orders by the encourage- 
ment of archbiihop Wake ; and was foon after prefented by 
lord-chancellor King with the living of All-Saints in Stam- 
ford. In 1 74* l16 became one of the founders of the E- 
gyptian fociety, which brought him acquainted with the 
benevolent duke of Montague, one of the members ; who 
prevailed on him to leave Stamford, and prefented him to 
the living of St George the Martyr, Queen Square. He 
died of a ftroke of the palfy in 1765. In his phyfical ca- 
pacity, his Differtation on the Spleen was well received ; 
and his Itinerarium Curiofum, the firft fruit of his juve- 
nile excurfions, was a good fpeeimen of what was to be ex* 
pedled from his riper age. His great learning, and pro- 
found refearches into the dark remains of antiquity, enabled 
him to publilh many elaborate and curious works: his 
friends uled to call him the arch-druid of his age. His dif- 
courfes, intitled PaLrographia Sacra, on the vegetable crea- 
tion, befpeak him a botanift, philofopher, and divine. 

STUM, in the wine-trade, denotes the unfermented juice 
of the grape after it has been feveral times racked off 
and feparated from its fediment. The calks are for this 
purpofe well matched or fumigated with brimftone every 
time, to prevent the liquor from fermenting, as it would 
otherwife readily do, and become wine. See Must. 

STUPIDITY. The Greek word correfponds 
moft with our Englifh word Jlupidity or fool[fhnefs, when 
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de Mandeifcheid, whole receiver his father was. He after- Sturorinj 
wrard purfued his ftudy at Liege in the college of St Jerom, Sturnm, 
and then went to Louvain in 1524. Five years he fpent v""" 
there, three in learning and two in teaching. He fet- up a 
printing-prefs with Rudger Refcius proteilbr oF the Greek 
tongue, and printed feveral Greek authors. He went to 
Paris in 1529, where he was highly efteemed, and read 
public leftures on the Greek and Latin writers, and on lo- 
gic. He married there, and kept a great number of 
boarders : but as he liked what were called the new opinions, 
he was more than once in danger ; and this undoubtedly 
was the reafon why he removed to Strafburg in 1537, in 
order to take poffcfiion of the place offered him by the ma« 
giftrates. The year following he opened a fchool, which 
became famous, and by his means obtained of Maximilian II. 
the title of an univerfity in 1566. He wras very well fltilled ^ 
in polite literature, wmote Latin with great purity, and was 
a good teacher. His talents were not confined to the 
fchool ; for he was frequently intrufted with deputations in 
Germany and foreign countries, and difeharged thefe em- 
ployments with great honour and diligence. He fhowed 
extreme charity to the refugees on account of religion : He 
not only laboured to afiift them by his advice and recom- 
mendations ; but he even impoverifhed himfelf for them. 
Fie died in his 82d year, after he had been for fome time 
blind. He publiftied many books ; the principal of which 
are, I. Partitiones Dialetliccc. 2. Be Educatione Principum. 
3. De Nobilitate Anglic ana. 4. JAngua Latinae refolvend/t 
Ratio. 5. Excellent Notes on Ariftotle’s and Hermogenes’s 
Rhetoric, &c. 

He ought not to be confounded with John Sturmius, a 
native of Mechlin, and phyfician and profeffor of mathema- 
tics at Louvain, who alfo wrote feveral works. 

STURNUS, the Starling ; agenus of birds belonging 
to the order of paJJ'eres. The beak is Tubulated, depreffed, 
and fomewhat blunt; the faperior mandible is entire, and 
fomewhat open at the edges ; the noftrils are marginated 
above ; and the tongue is lharp and emarginated. There are 
15 fpecies according to Dr Latham ; the vulgaris, capenfis, 
ludovicianus, militaris, cellaris, carunculatus, gallinaceus, 
fericeus, viridis, olivaceus, moritanicus, loyca, dauuricus, 
junceti, and mexicanus. 

The vulgaris, or common ftarling, is the only fpecies 
of the fturnus that is indigenous. The weight of the 
male of this fpecies is about three ounces ; that of the 

caufes are faid to 
ficiency of vital heat, or a defedt in the brain. Stupid chil- 
dren fometimes become fprightly youths ; but if ftupidity 
continues to the age of puberty, it is hardly ever removed. 
If ftupidity follows upon a violent paflion, an injury done 
to the head, or other evident caufe, and if it continues long, 
it becomes incurable. But the ftupidity which confifts in a 
lofs of memory, and fucceeds a lethargy, fpontaneoufly ceafes 
when the lethargy is cured. 

STUPOR, a numbnefs in any part of the body, whether 
occafioned by ligatures obftrudting the blood’s motion, by 
the palfy, or the like. 

STUPPA, or Stupe, in medicine, is a piece of cloth 
dipped in fome proper liquor, and applied to an affe&ed 
part. 

STURDY, a diftemper to which cattle are fubjeft, called 
alfo the turning evil. See Farriery. 

STURGEON. See Accipenser. 
STURMIUS (John), a learned philologer and rhetori- 

cian, was born at Sleida in Eifel near Cologne in 1507. He 
ftudied atjjrft in his native country with the fons df count 

female rather lefs. The length is eight inches three quarters: Zd/Ad**’ 
ufed to expreis that ftate of mind in which the intellects are the bill is brown or yellow, but in old birds generally yellow. Sy.vff/yy, 
defe&ive. The immediate caufes are faid to be, a de- The whole plumageisblack, very refplendent, with changeablevo1-^ 1 

blue, purple, and copper : each feather marked with a pale 
yellow fpot. The leffer coverts are edged with yellow, and 
flightly gloffed with green. The quill-feathers and tail 
dufley : the former edged with yellow on the exterior fide ; 
the laft with dirty white. The legs of a reddifh brown. 

The ftare breeds in hollow trees, eaves of houfes, towers, 
ruins, cliffs, and often in high rocks over the fea, fuch as that 
of the ifie of Wight. It lays four or five eggs, of a pale- 
greenifh afii-colour ; and makes its neft of ftraw, fmall fibre# 
of roots, and the like. In winter, ftares affemble in vaft 
flocks : they colletl in myriads in the fens of Lincolnfhire, 
and do great damage to the fen-men, by roofling on the 
reeds, and bieaking them down by their weight *, for reeds 
are the thatch of the country, and are laid up in harveft with 
great care. Thefe birds feed on worms and infects; and it is 
laid that they will get into pigeon-houfes, for the fake of 
fucking the eggs. Their flelh is fo bitter as to be fcarce 
eatable. They are fond of following oxen and other large 
cattle as they feed in the meadows, attra&ed, it is faid, by 
the infe&s which flutter round them, or by thofe, perhaps, 
6 . which 
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tvhlcK fvvanti in their dung, or in meadows in general, 
from this habit is derived the German name Kinder Staren. 
They are alfo accufed of feeding on the carcafes that are 
expofed on gibbets ; but it is probably in fearch only of 
infefts. They live feven or eight years, or even longer, in 
the domeftic llate. The wild ones cannot be decoyed by 
the call, becaufe they regard not the fcream of the owl. A 
method has been difcovered of taking entire families, by fix- 
ing to the walls and the trees where they lodge pots of 
earthen ware of a convenient form, which the birds often 
prefer to place their nefts in. Many are alfo caught by the 
gin and draw-net. In fome parts of Italy it is common to 
employ tame weafels to drag them out^of their nefts, or 
rather their holes; for the artifice of man confifts in em- 
ploying one enflaved race to extend his dominion over the 
reft. 

The flare, it is faid, can be taught to fpeak either French, 
German, Latin, Greek, &c. and to pronounce phrafes of 
fome length. Its pliant throat accommodates itfelf to every 
inflection and every accent. It can readily articulate the 
letter R, and acquires a fort of warbling which is much fu- 
perior to its native long. This bird is fpread through an 
extenfive range in the ancient continent. It is found in 
Sweden, Germany, France, Italy, the Ifle of Malta, the 
Cape of Good Hope, and is everywhere nearly the fame ; 
whereas thofe American birds which have been called flares, 
prefent a great diverfity of appearance. 

STYE, or Stythe, in the eye. See Crithe. 
STYLE, a word of various fignifications, originally de- 

duced from Jiylos, a kind of bodkin wherewith the ancients 
wrote on plates of lead, or on wax, &c. and which is ftill 
tiled to write on ivory-leaves and paper prepared for that 
purpofe, &c. 

Style, in dialling, denotes the gnomon or cock of a dial 
railed on the plane thereof to projedt a lhadow. 

Style, in botany. See Botany, Seft. iv. p. 434. 
Style, in language, is the peculiar manner in which a • ly long, and compreffed very much, and gradually dimi- 

man exprelfes his conceptions. It is a pifture of the ideas nifties as it approaches the tail, which terminates in a procefs 

beyond the drefs of language, who lays not the chief ft re fa 
upon his matter, and who does not regard ornament as a 
fecondary and inferior recommendation. For further ob- 
fervations on the different kinds of ftyle, fee Oratory, 
h0 99, &c. 

Style, in jurifprudence, the particular form or man- 
ner of proceeding in each court of jurifdidtion, agreeable 
to the rules and orders cltablilhed therein : thus we fay, the 
ftyle of the court of Rome, of chancery, of parliament, of 
the privy-council, &c. 

Style, in mufic, denotes a peculiar manner of Tinging* 
playing, or compofing ; being properly the manner that 
each perfon has of playing,, fmging, or teaching ; which is 
very different both in refpeft of different geniufes, of coun- 
tries, nations, and of the different matters, places, times, 
fubjetts, paffions, expreffions, &c. Thus we fay, the ftyle 
of Paleftrina, of Lully, of Corelli, of Handel, &c. ; the ftyle 
of the Italians, French, Spaniards, &c. 

Old S-TTLSy the Julian method of computing time, as the 
New Style is the Gregorian method of computation. 

See Kalendar. 
STYLEPHORUS chordatus, a genus of fifties belong- 

ing to the order of apodes. This very curious genus Wascccci'xxs:V3* 
difcovered by Dr Shaw, who read a deferiptiou of it be- 
fore the Linnaean Society in the year 1788. The eyes 
are fixed on cylindrical pillars which lie clofe together. The 
roftnim, or narrow part which is terminated by the mouth, 
is connected to the back part of the head by a flexible lea- 
thery duplicature, which permits it either to be extended in 
fuch a manner that the mouth points diredtly upwards, or 
to fall back fo as to be received into a fort of cafe, formed 
by the upper part of the head. There are three pairs of 
branchiae lituate under the throat. The pefftoral fins are Tranfac- 
fmall; the dorfal fin runs from the head to within about ef tf>e 

inch and a half of the tail ; the caudal fin is ftiort, and is 
furniftied with five remarkable fpines. The body is extreme-V° ” ** 

Plate 

which rife in his mind, and of the order in which they are 
there produced. 

The qualities of a good ftyle may be ranked under two 
heads ; perfpicuity and ornament. It will readily be ad- 
mitted, that peripicuity ought to be effentially connefted 
with every kind of writing ; and to attain it, attention mult 
be paid, firft to frngle words and phrafes, and then to the 
conftruftion of fentences. When confidered with refpeft 
to words and phrafes, it requires thefe three qualities ; purity, 
propriety, and precifion. When confidered with regard to 
fentences, it requires a clear arrangement of the words and 
Unity in the fenfe ; to which, if ilrength and harmony be 
added, the ftyle will become ornamented. 

One of the moft important directions to be obferved by 

or It ting of an enormous length, and finifties in a very fine 
point. This ftring, or caudal procefs, feems to be ilrength- 
ened throughout its whole length, or at lead as far as the 
eye can trace it, by a fort of double fibre or internal part. 
The ftylephorus chordatus is a native of the Weil Indian 
Sea. It was taken between the Hands of Cuba and Martini- 
co, near a fmall clufter of little iffands about nine leagues' 
from fhore, and was feen fwimming near the furface. The 
whole length of this uncommon animal from the head to 
the extremity of the caudal' procefs is about thirty-two 
inches, of which the procefs itfelf meafures twenty-two. 

STYLET, a finall dangerous kind of poniard which 
may be concealed in the hand, chiefly ufed in treacherous- 
affaffmations. The blade is ufually triangular, and fo fmall 

him who. wiflies to form a good ftyle, is to acquire clear that the wound it makes is almoft imperceptible, 
and precife ideas on the fubjeft concerning which he is to STYLITES, pillar saints, in eccleli&ftical hiftory, arr 
write or fpeak. i o this muft be added frequency of compo- appellation given to a kind of iolitaries, who flood motionlefs 
fition, and. an acquaintance with the ftyle of the belt authors, upon the tops of pillars, railed for this exercife of their pa- 
A fervile imitation, however, of any author is carefully to tience, and remained there for feveral years, amidft the admi- 
be avoided ; lor he who copies, can hardly avoid copying ration and applaufe of the flupid populaoe. Of thefe we find 
faults as well as beauties. A ftyle cannot be proper unlefs feveral mentioned in ancient writers, and even as low as th&- 
if be adapted, to the iubjett, and likewile to the capacity of twelfth century, when they were totally fupprefled. 
etsr hearers, it we are to Ipeak in public. A fimple, clear, The founder of the order was; St Simeon Stylites, a fa- 
and unadorned ftyle, fuch as that of Swift, is fitteft for in- mous anchoret in the fifth century, who firft took up his 
tncate dilquifition ; a ftyle elegant as Addifon’s, or impe 
tuous like Johnfon’s, is molt proper. for fixing the at- 
tention on truths, which, though known, are too much 
neglected.. We muft not be inattentive to the ornaments 
of ftyle, if we wilh that our labours fnould be read and ad- 
mired : but he is a contemptible writer, who looks not 

abode on a column fix, cubits high ; then on a fecond of 
twelve cubits, a third of twenty-two, a fourth of thirty-fix,, 
and on another of forty cubits, where he thus pafled thirty- 
feven years of his life. The tops * of thefe columns were 
only three feet in diameter, and were defended by a rail 
that reached almofl. to the girdle, fomewhat refembling ai 

pulpit;. 
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puTp’t. There was no lying down in it. The faquirs, or 
devout people of the Eaft, imitate this extraordinary kind of 
life to this day. 

SIYLOCERALOIDES, 1 rp^e names cf different 

( xnufcles in the <■ human 
y body. See Table of the 
\ Mufcks under Anatomy. 
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affinity to the halfamS it was alfo preferred in -tilomtiona Styrn^, 

Wtoi'ttllt 
JVtedical 
Botany, 
vol. ii. 

STYLO Glossus, 
S 7 YLO-Hyoidaus, 
Stylo-Pharyn^us, 
STYLOIDES, J 
STYLOSANTHES, in botany : A genus of the decan- 

dria order, belonging to the diadelphia clafs of plants ; and 
in the natural method ranking under the 3 2d order, Papili- 
onacea. The calyx is tubulated, very long, having the co* 
folia attached to it. The legumen or pod biarticulated and 
hooked. Of this there are two fpecies, both natives of Ja- 
maica, viz. t. Procumbent, the hedyfarum procumbent of Lin- 
nseus; a figure of which may be feen in Sloane’s Natural 
Hiftory of Jamaica. 2. Vifcofa, the trifolium 2. of Browne; 
a figure of which is alfo given by Sloane. 

STYP TIC, in pharmacy, a medicine which by its aftrin- 
gency Hops haemorrhagies, &c. See Pharmacy, n° 547. 

STYRAX, the storax-tree, in botany : A genus of 
plants belonging to the clafs of decandria, and to the order 
of monogynia ; and in the natural fyftem ranging under the 
18th order, bicornet. Linnams only mentions one fpecies of 
this genus, the fyrax-ojfcinale ; but Aiton,* in his Hortus 
Kevuenjit, has added two more ; namely, the grande folium and 
Ltvigatum ;; and we believe a fourth may now be added, the 

rax benzoin. 
The officinale ufiially rifes above'twenty feet in height; it 

fends off many ftrong branches, which are covered with a 
roughifh bark of a grey colour: the leaves are broad, elliptical, 
entire, fomewhat pointed, on the upper furface fmooth, and 
of a light green colour, on the under furface covered with a 
whitilh down ; they are placed alternately, and ftand upon 

the flowers are large, white, and difpofed 

of the lungs, and other ftates of pulmonary coniumption 
And our pharmacopoeias formerly direfted thepiluU ejlyrace; 
but this odoriferous drug has now no place in any of the 
officinal compounds ; and though a medicine which might 
feem to promife fome efficacy in nervous debilities, yet by 
modern pra&itioners it is almoft totally dilregarded. . 

The Jlyrax benzoin is deferibed by Dr Dryander in the Plate 
Philofophical Tranfadions for 1787,?- 3o8> &c- It has^ccuxifi 
been characterized by oblong acuminated leaves, which are 
downy underneath, and nearly of the length of the racemi. 
The botanical charader of this tree was miftaken by modem 
botanills till Dr Dryander afeertained it to be altyrax. Ben- 
zoin was long fuppofed to be the produce of a fpecies of 
hums: Linnaeus deteded this error : but he committed ano- 
ther; for he tells us, that it is furnifhed by a fhrub which, in 
the country where it grows, is called croton bezoe ,* and after- 
wards, in his Supplementum Plantarum, deferibes the fame 
plant a fecond time, under the name of terminalia benzoin. 

This tree, which is a native of Sumatra, is deemed in fix 
years of fufficient age for affording the benzoin, or when its 
trunk acquires about feven or eight inches in diameter ; the 
bark is then cut through longitudinally, or fomewhat oblique- 
ly, at the origin of the principal lower branches, from 
which the drug exudes in a liquid ftate, and by expofure to 
the fun and air foon concretes, when it is feraped off from 
the bark with a knife or chifel. The quantity of benzoin 
which one tree affords never exceeds three pounds, nor are 
the trees found to fuftain the effeds of thefe annual incifions 
longer than ten or twelve years. The benzoin which iffues 
firft from the wounded bark is the pureft, being foft, ex- 
tremely fragrant, and very white ; that which is lefs efteem- 
ed is of a brownifh colour, very hard, and mixed with va- 
rious impurities, which it acquires during its long continu- 

upon the trees. Efchelfkron diftinguilhes benzoin fhort footftalks: uie nowers aic uugt, wmi.*., ~— -i— ---- ---- „ , • • 
in duffers upon (horf peduncles, which terminate the into three kinds, viz. camayan poett, or white benjamin 
branches: the corolla is monopetalous, funnel-fhaped, and which, upon being melted m a bladder by the heat of the 
divided at the limb into five lance-fltaped fegments : the fila- fun, appears marked with red ftreaks or veins, 
ments are ten, placed in a regular circle, and feem to adhere bamatta is lefs white than the former, and often fpot e 1 
towards the bafe: the anthers are ered and oblong: the white circles, called eyes, from the number of which ita 
germen is oval, and fupports a flender ftyle, with a fimple goodnefs is eftimated : it hkewife melts by the heat of the 
ftigma : the fruit is a pulpy pericarpium, which contains one fun. Camayan itam, or black benjamin, which require, to 

1 Lewis*t 
Jtfateria 

■ JMcdica, 
■*ol. ii. 

or two nuts of an oval compreffed figure. 
The refinous drug called flora* iffues in a fluid ffate from 

incifions made in the trunk or branches of the tree. . Two 
forts of this refin have been commonly diftinguiffied in the 
fhops. I. Storax in the tear: is fcarcely, if ever, found in 
feparate tears, but in maffes, fometimes compofed of whi- 
tifli and pale reddifli brown tears, and fometimes of an 
uniform reddifli yellow or brownilh appearance ; unduous 
and foft like wax, and free from vifible impurities. This is 

* fuppofed to be the fort which the ancients received from 
Pamphylia in reeds or canes, and which was thence named 

. calamita. * 
2. Common flora* : in large maffes, confiderably lighter 

and lefs compad than the former, and having a large ad- 
mixture of woody matter like faw-duft. *1 his appears to 
be the kind intended by the London college, as they di- 
red their ftyrax calamita to be purified, for medicinal ufe, 
by foftening it with boiling water, and preffing it out from 
the feces betwixt warm iron plates ; a procefs which the 
firff fort does not ftand in need of. And indeed there is 
rarely any other than this impure ftorax to be met with in 
the fhops. 

Storax, with fome of the ancients, was a familiar remedy 
as a refolvent, and particularly ufed in catarrhal complaints, 
coughs, afthmas, menftrual obfirudions, &c. and from its 

be melted in hot water for its prefervation in bladders. < In 
Arabia, Perfia, and other parts pfthe Eaft, the coarfer kinds 
of benjamin are confumed for fumigating and perfuming the 
temples, and for deftroying infeds. . . 

The benzoin which we find here in the fhops is in 
large brittle maffes, compofed partly of white, partly of 
yeilowifh or light brown, and often alfo of darker coloured 
pieces: that which is cleareft, and contains the moft white 
matter, called by authors benzoe amygdaloidet, is accounted 
the beft. This refin has very little tafte, impreffing en 
the palate only a flight fweetnefs: its fmell, efpecially when 
rubbed or heated, is extremely fragrant and agreeable. It 
totally diffolves in redified fpirit, (the impurities excepted, 
which are generally in a very fmall quantity), into a deep 
yeilowifh red liquor, and in this ftate difeovers a degree of 
warmth and pungency, as well as fweetnefs. Itimpaits, by 
digeftion, to water alfo a confiderable fhare of its fragrance, 
and a flight pungency : the filtered liquor, gently exhaled, 
leaves not a refinous or mucilaginqis extrad, but a cry ftalline 
matter, feemingly of a faline nature, amounting toone-centh 
or one eighth of the weight of the benzoin. Lxpoted 
to the fire in proper veffels, it yields a quantity of a white 
faline concrete, called floret benzoes, of an acidulous tafte 
and grateful odour, foluble in redified fpirit, and in water 
by the affiftance of heat. 

JL nc 
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The principal ufe of this fragrant refin is in perfumes, 
and as a coimetic ; 'for which laft purpofe, a folution of it in 
fpirit of wine is mixed with fo much water as is fufficient to 
render it milky, as twenty times its quantity or more. It 
prornifes, however, to be applicable to other ufes, and to 
approach in virtue, as in fragrance, to ftorax and balfam of 
Tolu It is faid to be of great lervice in diforders of the 
bread, for refolving obftru&ions of the pulmonary veffels, 
and promoting expe&oration : in which intentions the 
flowers are fometimes given, from three or four grains to 
fifteen. The white powder, precipitated by water from 
folutions of the benzoin in fpirir, has been employed by 
fome as iimilar and fuuerior to the flowers, but appears to 
be little other than the pure benzoin in fubitance: it is not 
the faline, but the relinous matter of the benzoin, that is 
moil; difpofed to be precipitated from fpirit by water. The 
flowers, fntiffed up the nofe, are faid to be a powerful er. 
thine. 

Liquid fiorax is a refinous juice obtained from a tree call- 
ed bv Linnaeus Hquidamlar jlyracijlua, a native of Virginia 
and Mexico, and lately naturalized in this country. The 
mice called liquidambar is faid to exude from incifions made 
in the trunk of this tree, and the liquid ftorax to be obtained 
by boiling the hark or branches in water. Two forts of liquid 
Itorax are diftinguifhed by authors : one, the purer part 
©f the rtfinous matter that rifes to the furface in boiling, fe- 
parated by a ftrainer, of the conflftence of honey, tenacious 
like turpentine, of a reddifh or afh brown colour, moderately 
tranfparent, of an acrid unftuous tafte, and a fragrant fmell, 
faintly refembling that of the folid ftorax, but fqmewhat 
slifagreeable : the other, the more impure part, which re- 
mains on the llrainer, is not tranfparent, in fmell and tafte is 
much weaker, and contains a confiderable proportion of the 
fubftance of the bark. What is mod commonly met with 
tinder this name in the (hops is of a weak fmell and a grey 
colour, and is fuppofed to be an artificial compofition. 

Liquid ftorax has been employed chiefly in external ap- 
plications. Among us, it is at prefent almoit wholly in 
difufe. 

STYX (fab. hifl.), a celebrated river of hell, round which 
it flows nine times. The gods held the waters of the Styx in 
fuch veneration, that to [wear by them was reckoned an oath 
altogether inviolable. If any of the gods had perjured 
themielves, J upiter obliged them to drink the waters of the 
Styx, which lulled them for one whole year into a lenfelefs 
ilupidity, for the nine following years they were deprived of 
the ambrofia and the neiftar of the gods, and after the ex- 
piration of the years of their punifhment, they were reftored to 
the affembly of the deities, and to all their original privileges. 
It is faid that this veneration was fhown to the Styx, be- 
caufe it received its name from the nymph Styx, who with 
her three daughters affilted Jupiter in his war againft the 
Titans. 

Styx was a river which it was neceftary for departed 
fliades to pafs before they could enter the infernal regions ; 
and it was the office of Charon to ferry them over in a boat 
which was kept for that purpofe. The ghofts of thofe who 
had not been honoured with the rites of fepulture were 
obliged to wander an hundred years before Charon could 
admit them into his boat to convey them before the judges 
of Hades. What could have given rile to this fable of 
Charon and his boat, it is not very material to inquire. 
Mythological writers have faid, that the Greeks learned it 
from the Egyptians, which is indeed probable enough ; 
that the Egyptians framed both this, and fome other fables 
relating to the dead, from certain cuftoms peculiar to their 
country ; that in particular there was, not far from Mem- 
phis, a famous burying-place, to which the dead bodies 

Vat. XVIII. Part I. 

were conveyed in a boat acrofa the lake Acherufla \ and Strsbla 
that Charon was a boatman who had long officiated in that , I! . 
fervice. The learned Dr Blackwell fays, in his life of Ha->u c»vian, 
mer, that, in the old Egyptian language, Charoni figuifled 
“ ferryman.” 

SUABIA, a circle of Germany, hounded on the north 
by the circle of Franconia and that of the Lower Rhine ; on 
the weft by the circle of tht^Lower Rhine and Alface ; on 
the fouth by Switzerland ; and on the Gaft by the circle of 
Bavaria. Of all the circles of the empire, Suabia is the 
moft divided ; it contains four ecclefiaftic and thirteen lay 
principalities, nineteen independent prelacies and abbeys, 
twenty-fix earldoms and lordftsips, and thirty-one free cities. 
The prime diredtors of the circle, as they are termed, are 
the bifhop of Conftance and the duke of Wirtemberg. The 
duke has the foie dire ft ion of all that relates to war. 

The mixture of the various forms of government and re- 
ligious fefts; the oppreffion exercifed by the great on the 
poor; the game conftantly played by the emperor, who 
poffeffes many pieces of detached country in Suabia, which 
depend not on the circle, and can, in confequence of his pri- 
vileges as archduke of Auftria, extend his poffeffions in it 
by various ways; are circumftances (fays baron Riefbeck) 
w'hich give the cultivation of the country, and the charafter 
of the inhabitants, a moft extraordinary call. In feveral rough 
the poft towns where you ftop, you fee the higheft degree Germanyi 
of cultivation in the midft of the moft iavage wildnefs ; avol•l• 
great degree of knowledge and polifh of manners, mixed 
with the groffeft ignorance and fuperftition ; traces of liber- 
ty, under the deepeft oppreffion ; national pride, together 
with the contempt and negleft of the native country ; in 
fhort, all the fecial qualities in ftriking contrail and oppoli- 
tion to each other. Thofe parts of Suabia which belong 
to the great potentates, fuch as Wirtemberg, Auftria, and 
Baden, are certainly the moft improved The whole of 
Snabia may comprehend about nine hundred German fquare 
miles, and two millions of people. More than half of thefc 
are fubjefts of the three above mentioned princes, though 
they are not prom ietors of near one half of the lands. 

SHARES (Francis), a Jefuit, was born in Granada on 
the 5th of January 1548. He was a profeffor of theology 
at Alcala, Salamanca, Rome, and Coimbra in Portugal. 
He died at Lifbon in 1617 with the greateft refignation; 
“ I never thought (faid he) that it was fo eafy to die.” 
His memory was aftonifhing, he could repeat the whole of 
his voluminous works by heart. His writings fill 23 folio 
volumes, and are moftly on theological and moral fubjefta. 
His Treatife of Laws has been reprinted in this country. 
His Defence of the Catholic Faith againft the Errors of 
England was written at the requeft of pope Paul V. This 
book was publicly burnt at London by order of James I. 
When Suares heard it, he is faid to have exclaimed, “ O 
that I too could feal with my blood the truths which I have 
defended with rny pen !” 

SUBAH, the general name of the viceroyftiips, or great- 
er governments, into which the Mogul empire was divided, 
confifting ofjeveral provinces. The junfdiftionof afubah- 
dar, the fame as fubahfhip, fubaedaree, or nizamut. 

SUBAHDAR, the viceroy, lord-lieutenant, or governor, 
holding a fubah ; the lame as nabob or nazini. Alfo the 
black commander of a company of Seapoys. 

SUBALTERN, a fubordinate officer, or one who dif- 
charges his poft under the command and fubjeft to the di- 
reftion of another; fuch are lieutenants, fub-lieutenants, 
cornets, and enftgns, who ferve under the captain. 

SUBCLAVIAN, in anatomy, is applied to any thing 
under the arm-pit or ffioulder, whether artery, nerve, vein, 
or naufele. 
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Sub Aezcon StTB-DE ACON, an inferior miniller, who anciently at- 

tended at the altar, prepared the facred veflels, delivered 
them to the deacons in time of divine fervice, attended the 
doors of the church during communion-fervice, went on the 
the biihop’s embaffies with his letters or meflages to foreign 
churches, and was invefted with the firlt of the holy orders. 
They were fo fubordinate to the fuperior rulers of the church, 
that, by a canon of the council of Laodicea, they were for- 
bidden to fit in the prefence of a deacon without his leave. 
According to the canons, a perfon muft be twenty-two 
years of age to be promoted to the order of fubdeacon. See 
D EACON. 

SUBDOMINANT, in mufic, a name given by M. 
Rameau to the fourth note of the tone, which of confe- 
quence is the fame interval from the tonic when defeending 
as the dominant in riling. This denomination arifes from 
the affinity which this author finds by inverfion between 
the minor mode of the fubdominant and the major mode of 
the tonic. 

SUBDUPLE ratio, is when any number or quantity 
is contained in another twice. Thus 3 is faid to be fubdu- 
ple of 6, as 6 is duple of 3. See Ratio. 

SUBDUPLICATE ratio of any two quantities, is 
the ratio of their fquare roots. 

SUBER, the cork-tree, in botany. See'QuERCus. 
SUBJECT, a perfon under the rule and dominion of a 

fovereign prince or date. 
Subject is alfo ufed for the matter of an art or fcience, 

or that which it confiders, or whereon it is employed : thus 
the human body is the fubjett of medicine. 

SUBINFEUDATION, wTas where the inferior lords, 
in imitation of their fuperiors, began to carve out and grant 
to others minuter eflates than their own, to be held of them- 
felves ; and were fo proceeding downwards in infinitum^ till 
the fuperior lords oblerved, that by this method of fubin- 
feudation they loft all their feodal profits, of wardfhips, 
marriages, and efeheats, which fell into the hands of thefe 
mefne or middle lords, who were the immediate fuperiors of 
the terre-tenant, or him who occupied the land. This oc- 
cafioned the ftat. of Weftm. 3. or quia emptores, 18 Edw. I. 

vol.ij. to be made; which direffs, that, upon all fales or feoffments 
of lands, the feoffee fhall hold the fame, not of his immediate 
feoffer, but of the chief lord of the fee of whom fueh feof- 
fier himlielf held it. And from hence it is held, that all 
manors exifting at this day muft have exifted by immemorial 
prefeription ; or at leaft ever fince the 18 Edw. I. when the 
ftatwte of quia emptores was made. 

SUBITO, in the Italian mufie, is ufed to fignify that a 
thing is to be performed quickly and haftily : thus we meet 
with molti fubito, turn over the leaf quickly. 

SUBJUNCTIVE, in grammar. See Grammar. 
SUBLIMATE, a chemical preparation, confifting of 

quickfilver united with the marine acid. See Chemistry- 
Xndex. 

SUBLIMATION, in. ch^miftry, the cendenfing and 
collecting, in a folid'form, by means of veffels aptly conftruCb 
ed, the fumes of bodies raifed from them by the application 
of a proper heat. See Chemistry, np 581. 

SUBLIME, or Sublimity. See the article Grandeur 
and Sublimity 

SUBLINGUAL artery. See Anatomy. 
SuBLiusuAi Glands, in anatomy, two glands under the 

tongue, placed one on each* fide thereof. 
SUBMULTIPLE, in geometry, fee. A fubmultiple 

number, or quantity, is that which is contained a certain 
number of times in another, and which, therefore, repeated 
a certain number of times, becomes* exactly equal thereto* 
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Thus 3 is a fubmultiple of 21. In which fenfe a fubmulti- SuW 
pie coincides with an aliquot part. - P'1 

SubmuiTiPi.E Ratio, is that between the quantity con- 
tained and the quantity containing. Thus the ratio of 3 
to 21 is fubmultiple. In both cafes fubmultiple is the re- 
verie of multiple : z\, e. gr. being a multiple of 3, and the 
ratio of 21 to 3 a multiple ratio. 

SUBORDiNARIES. See Heraldry, Chap. III. 
Seft. II. page 454. 

SUBORDINATION, a relative term, expreffing an 
inferiority betwixt one perfon and another. 

SUBORNATION, in law, a fecret, underhand, pre- 
paring, inftru&ing, orbringing in a falfe witnefs ; and from 
hence fubornation of perjury is the preparing or corrupt allu- 
ring to perjury. The punifhment for this crime was formerly 
death, then banifhment or cutting out the tongue, afterwards 
forfeiture of goods; and it is now a fine and imprifonment, 
and never more to be received as evidence. The ftatute 2 Geo- 
II. c. 25. fuperadded a power for the court to order the of- 
fender to be fent to the houfe of correftion for a term not 
exceeding feven years, or fee tranlported for the fame period. 

SUBPCENA, in law, a writ wheieby common perfona 
are called into chancery, in fuch cafes where the common 
law hath provided no ordinary remedy ; and the name of it 
proceeds from the words therein, which charge the party 
called to appear at the day and place affioned, fub pcena cen- 
tum librarum, &c. The fubpoena is the leading procefs in 
the courts of equity ; and by ftatute, when a bill is filed 
againft any perfon, procefs of fubpoena (hall be taken out to 
oblige the defendant to appear and anfwer the bill, &c. 

Subpoena ad tejlificandum, a writ or procefs to bring in 
witneffes to give their teftimony. If a witnefs on being 
ferved witli this procefs does not appear, the court will 
iffue an attachment agaihft him ; or a party, plaintiff or 
defendant, injured by his non-attendance, may maintain an 
arition againft the witnefs. See Blackjl. Com. Vol. II I.p. 369. 

Subpoena in Equity, a procefs in equity, calling on a 
defendant to appear and anfwer to the complainant’s bill. See 
ftatute 5th Geo. II. c. 25. which enacts, that where the 
party cannot be found to be ferved with a iubpeena, and 
abfeonds (as believed) to avoid being ferved, a day fhall 
be appointed him to appear to the bill of the plaintiff; 
which is to be inferted in the London Gazette, read in 
the parifh-church where the defendant laft lived, and fixed 
up at the Royal Exchange : and if the defendant doth 
not appear upon that day, the bill lhall be taken pro confejfoi, 

SUBREPTI I'lOUS, a term apolied to a letter, licence* 
patent, or other aCl, fraudulently obtained of a fuperior, by 
concealing fome truth which, had it been known, would 
have prevented the conceffion or grant. 

SUBROGATION, or Surrogation, in the Civil 
Law, the a6f of fubftituting a perfon in the place, and in- 
titling him to the rights, of another. In its general fenfe, fub- 
rogation implies a fucceffion of any kind, whether of a per#- 
foR to a perfon, or of a perfon to a thing. 

There are two kinds of fubrogation: the one convention- 
al, the other legal. Conventional fubrogation is a contract 
whereby a creditor transfers his debt, with all appurtenances 
thereof, to the profit of a third perfon. Legal fubroga- 
tion is that which the law makes in favour of a per ion 
who diicharges- an antecedent creditor; in which cafe there 
is a legal tranfiation of all rights-of the ancient creditor to 
the perfon of the new one. 

SUBSCRIPTION, in general, ftgmfi.es the ftgnature 
put at the bottom of a letter, writing, or inftrument. 

In commerce, it is ufed for the {hare or intereft which 
particular perfoas take in a public flock or a trading com. 
8, pany. 



py of every efobliftied church, and of fome churches not 
eftabliftied. Whether fuch fubfcription ferves any good 
purpofe, in a religious or theological view, is a very doubt- 
ful queftion. It may be neceffary in an eftablifhment, as a 
tell of loyalty to the prince, and of attachment to the con- 
ftitution, civil and ecclefiallical, but it cannot produce uni- 
formity of opinion. As all language is more or lefs ambi- 
guous, it becomes difficult, if not impoffible, to determine 
in what fenfe the words of long eftablilhed creeds are to be 
interpreted ; and we believe that the clergy of the churches 
of England and Scotland feldom confider themfelves as fet- 
tered by the Thirty-nine Articles, or the Confeffion of 
Faith, when compofing inftrudions either for their refpec- 
tive parifhes or for the public at large. See Indepen- 

Subscription, in the commerce of books, fignifies an 
engagement to take a certain number of copies of a book 
intended to be printed, and a reciprocal obligation of the 
bookfeller or publifher to deliver the laid copies, on certain 
terms.—Thefe fubfcriptions, which had their rife in Eng- 
land about the middle of the laft century, were lately very 
frequent in France and Holland, and are now very common 
among ourfelves. 

SUBSEQUENT, fomething that comes after another, 
particularly with regard to the order of time. 

SUBSIDY, in law, lignifies an aid or tax granted to 
the king by parliament, for the neceffary occafions of the 
kingdom ; and is to be levied on every fubjeft of ability, ac- 
cording to the rate or value of his lands or goods : but this 
word, in fame of our ftatutes, is confounded with that of 
cuflofns. See Tax. 

SUBSTANCE, the fubjeft to which we fuppofe quali- 
ties belong. Thus gold is the fubftance to which the qua- 
lities of duftility, yellownefs, denfity, &c. belong. Sec Me- 
taphysics, nc 145. 

SUBSTANTIAL, in the fchobls, fomething belonging 
to the nature of fubftance. 

SUBSTAN IIVE, in grammar. See Grammar. 
SUBSTISTUTE, a perfon who officiates for another 

In his abfence. 
SUBSTITUTION, in the civil law, a difpofition of a 

teftament, whereby the teftator fubftitutes one heir for ano 
ther, who has only the ufufruit, and not the property, of 
the thing left him. 

SUBSTRACTION, or Subtraction, in arithmetic, 
the fecond rule, or rather operation, in arithmetic, whereby 
we deduct a lefs number from a greater, to learn their pre- 
cife difference. See Arithmetic and Algebra. 

SUBTANGENT of a Curve, the line that determines 
the interfeftion of a tangent with the axis; or that de- 
termines the point wherein the tangent cuts the axis pro- 
longed. 

SUBTENSE, formed from fub “ under,” and tendo 
I ftretch,” in geometry, a right line which is oppofite to 

an angle, and drawn between the two extremities of the arch 
which meafures that angle. 

SUBTERRANEOUS, whatever is under ground : thus 
naturalifts fpeak of fubterraneous fires, fubterraneous damps, 
&c. 

Svp7krranf.ous Cavern. See Quarries. 
SUBTILE, in phyfics, an appellation given to what- 

ever is extremely fmall, fine, and delicate ; fuch as the 
animal-fpirits, the effluvia of ordorous bodies, &c. arc fup- 
pofed to be. 

SUBULARIA, Rough -LEAVED AlYSSOH, Or 

is entire and ovate ; the valves are ovate, concave, and con- 
trary to the partitions. The ftyle is fnorter than the fili- 
cula. There is only one fpecies, the aquat:caf which is a 
native of Britain. It is about an inch high. i he leaves 
are awl-fhaped, and grow in clufters round the root. T-he 
ftalk is naked, and produces four or five fmall wdiite flowers 
growing alternately on fhort footftalks. It flowers under 
water, whereas moft aquatic plants emerge above water at 
the time of flowering. The Author of Nature has, how- 
ever, carefully prevented the tender flower from receiving 
any injury from the water, by making the petals clofe, and 
form themfelves into a kind of arch. This plant grows on 
the borders of the Highland lakes, in Loch Bay, in Scot- 
land, alfo in Wales and Ireland. 

SU BULAT ED, fomething fhaped like an awl. 
SUCCEDANEUM, in pharmacy, denotes a drug fub- 

ftituted in the place of another. 
SUCCESSION, in metaphyfics, the idea w'hich we get 

by reflecting on the ideas that follow one another in our 
mind ; and from the fucceffion of ideas we get the idea of 
time. See Metaphysics, n° 93. and 209. 

Succession, in law. See Descent. 
Succession to the Crown. See Hereditary Right.—> 

From the days of Egbert, the firfl foie monarch of Eng- 
land, even to the prefent, the four cardinal maxims mention- 
ed in that article have ever been held conftitutional canons 
of fucceffion. It is true, as Sir William Blackflone obferves, 
this fucceffion, through fraud or force, or fometimes through 
neceffity, when in hoftile times the crown defeended on a 
minor or the like, has been very frequently fufpended ; but 
has generally at laft returned back into the old hereditary 
channel, though fometimes a very confiderable period has 
intervened. And even in thofe inflances where this fuc- 
ceffion has been violated, the crown has ever been looked 
upon as hereditary in the wearer of it. Of which the ufur- 
pers themfelves were fo fenfible, that they for the moft: 
part endeavoured to vamp up fome feeble fhow of a title by 
defeent, in order to amufe the people, while they gained the 
poffeffion of the kingdom. And, when poffeffion was once 
gained, they confidered it as the purchafe or acquifition of 
a new eftate of inheritance, and tranfmitted, or endeavoured 
to tranfmit it, to their own pofterity by a kind of heredita- 
ry right of ufurpation. (See Black. Com. v. i. 197—217*) 
From the hiftorical view there given, it appears, that the 
title to the crown is at prefent hereditary, though not quite 
fo abfolutely hereditary as formerly : and the common 
flock, or anceftor, from whom the deicent muft be derived, 
is alfo different Formerly, the common ftock was King Eg- 
bert ; then William the Conqueror; afterwards, in James I/s 
time, the two common flocks united; and fo continued till 
the vacancy of the throne in 1688: now it is the Prin*’ 
cefs Sophia, in whom the inheritance was veiled by the new 
king and parliament. Formerly, the defeent was abfolute, 
and the crown went to the next heir without any reftric- 
tion : but now, upon the new fettlement, the inheritance 

conditional; being limited t® fuch heirs only, of the 
body of the Princefs Sophia, as are Proteftant members 
of the church of England, and are married to none but 
Proteftants. 

And in this due medium confifts the true conftitutional 
notion of the right of fucceffion to the imperial crown of 
thefe kingdoms. The extremes between which it fleers 
are each of them equally deftrudtive of thofe ends for which 
ibcieties were formed and are kept on foot. Where the ma« 
giftrate, upon every fucceffion, is elefted by the people, and 

G s . ' . may 
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8aeeefTie» m^y by tbe exprtfs provilion of the laws be depofed (if not 

Suec'rnm Pun^ed) byhis fubjefts, this may found like the perfeifion 
^im i y i of liberty, and look well enough when delineated on paper; 

but in praflice will be ever productive of tumult, conten- 
tion, and anarchy. And, on the other hand, divine inde- 
feafible hereditary right, when coupled with the dottrine of 
unlimited paflive obedience, is furely of all conftitutions the 
moil thoroughly Ilavilh and dreadful. But when fuch an 
hereditary right as our laws have created and veiled in the 
foyal flock, is clofely interwoven with thofe liberties which 
ate equally the inheritance of the fubjcCt; this union will 
form a conftiturion, in theory the moli beautilul of any, in 
practice the moft approved, and, we trull, in duration the 
moll permanent. 

In trance the fucctffion to the monarchy was limited to 
heirs male (lee Salic) ; but in Navarre the crown was in- 
herited by the heir of line, whether male or female. The 
cale Hands thus; Philip the Fourth, king of France, fur- 
jramed the Fab, in the year 1285 efpoufed Jane queen of 
Navarre in her own right; and as king confort of this latter 
kingdom added the title of Navarre to his former one of 
France. Louis X. fon and heir of Philip and Jane (furnamed 
Jdutin, or the Bot/lerous), fucceeded to both crowns. By 
Margaret his full wife, who had been crowned queen of 
Navarre, he left one daughter Joan or Jane. His fecond 
wile dementia was pregnant at the time of his deceafe, and 
was delivered of a pofthumous fon, whom moft of the 
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French annrJifts recognize as John I. of France, though he 

Elements of ej Up0n blotting paper, and purified by repeated folution 
Cheery. and cryftaIlization> 

The acid is folublc in 24 times its weight of cold water, 
and in a much fmaller quantity of hot water. It pofTefles 
the qualities of an acid in a very fmall degree, and only af- 
feCts the blue vegetable colours very lightly. The affinities 
of this acid with the falifiable bafes were determined by Mr 
de Morveau, who is the firlt chemill that has endeavoured 
to afeertain them. 

SUCC1NUM, A mber, in mineralogy, a fpecies of bitu- 
men clafted under the inflammable fubitances. As a full ac- 
count of this mineral was given under the word Amber, 
nothing remains but to mention a few things which recent 
experiments enable us to add. According to Dr Kirwan, 100 
grains of amber afford about 72 of petroleum, 4.5 of fucci- 
jric acid, and a refidue of fixed matter and water. Mr 
Scheele fays, that, when dillilled, it yields an aqueous acid 
refembling vinegar in its qualities. This would induce us 
to believe it to be of vegetable origin. But its origin is a 

point not yet afeertained. Its fpecific gravity is from 
to f,ioo, and melts at 550" of Fahrenheit. Wallerius af- 
firms, that mirrors, prifms, &c. may be made of amber. 

SUCCORY, in botany. See Cichorium. 
SUCCOTH (anc. geog.), a town which lay between 

the brook Jabbok and the river Jordon, where Jacob fixed 
his tents. There was another Succoth where the Ifraelites 
firlt encamped after their departure from Ramefes towards 
the Red Sea. Succoth fignifies tents. 

SUCCUBUS, a term ufed by fome writers for a daemon 
who affumes the fhape of a woman, and as fuch lies with a 

in which fenfe it ftands oppqfed to incubus, which was 

Suci 

Sudli 
— 

lived no longer than three weeks. On his death the king- 
dom of France paffed to Philip V. (furnamed the Long), 
and that of Navarre (to which the Salic law could by no 
conftruclion extend) to Joanna the only child and heir of 
Louis and Margaret. From Joanna, in lineal fucceffion, 
the kingdom of Navarre paffed to Jane d’Albret, mother of 
Henry IV. of France, and wife of Anthony of Vendofrr.e, 
who as king confort wore the crown of Navarre. On the 
acceffion of Henry to the kingdom of France, the two mo- 
narchies were united, and the four fucceeding princes af- 
fumed the joint titles. But if ever the monarchy be re- 
ftored in France, Mary, princefs royal and daughter of 
Louis XVI. will have the iame right to the throne of Na- 
varre that her uncle has to the throne of France ; for {he 
is the undoubted heir of line of the great and illuftrious Hen- 
ry IV. 

SUCCINIC Acid, an acid extradled from amber by fu- 
blimation in a gentle heat, and riles in a concrete form into 
the neck of the fubliming veffel. The operation mull not 
be puftied too far, or by too ftrong a fire, otherwife the 

Zawifier's oil of the amber riles along with the acid. The fait is dri- 

man 
a daemon in form of a man, that Ires with a woman. But 
the truth is, the fuccubus is only a fpecies of the night- 
mare. See Medicine, n° 329 

SUCCULA, in mechanics, an axis or cylinder, with 
Haves in it to move it round ; but without any tympanum 
or peritrochium. 

SUCCULENT Plants, among botamfts, fuch whofe 
leaves are thick and full of juice. 

SUCKER, in ichthyology. See Cyclopterus. 
SUCKERS, in gardening, the fame with Offsets. 
SUCKING-fish. See Echeneis. 
SUCKLING (Sir John), an Englifh poet and dramatic 

writer, was the fon of Sir John Suckling, comptroller of 
the houfehold to king Charles I. and born at Witham in 
Efiex in 1613. He difeovered an uncommon propenfity 
to the acquiring of languages, infomuch that he is reported 
to have fpoken Latin at five years of age, and to have written 
it at nine. When he was grown up, he travelled ; but 
teems to have affefted nothing more than the chara&er of 
a courtier and fine gentleman ; which he fo far attained, 
that he was allowed to have the peculiar happinefs of ma- 
king every thing he did become him. In his travels he 
made a campaign under the great Guftavus Adolphus ; and 
his loyalty, if not his valour, appeared in the beginning of 
our civil wars ; for, after his return to England, he railed a 
troop of horfe for the king’s fervice entirely at his own 
charge ; and mounted them fo completely and richly, that 
they are faid to have coll him 12,000 1. This troop, with 
Sir John at its head, behaved fo ill in the engagement with 
the Scots, upon the Englilh borders, in 1 639, as to occa- 
fion the famous lampoon compofed by Sir John Mennis ; 

Sir John he got him an ambling nag,” &c. This ballad. 
which was fet to a brilk tune, was much fung by the par- 
liamentarians, and continues to be fung to this day. This 
diiaftrous expedition, and the ridicule that attended it, was 
fuppofed to have haftened his death ; being feized by a fe- 
ver, of which he died, at 28 years of age. He was a 
fprightly wit, and an eafy verlifier, but no great poet. His 
works, conlifting of a few poems, letters, and plays, have 
neverthelefs gone through feveral editions. 

SUCTION, the aft of fucking or drawing up a fluid, as 
air, water, milk, or the like, by means of the mouth and 
lungs ; or, in a fimilar manner, by artificial means. See 
Pneumatics and Hydrostatics. 

SUDATORY, a name given by the ancient Romans 
to their hot or fweating rooms ; fometimes alfo called La- 
Monica. 

SUDEROE. See Fe.tiRo-IJlands. 
SUDORIFIC, an appellation given to any medicine that 

caufes or prombtes fweat. 
SUESSIONES, a branch of the Remi, a people of 

Gallia Belgica (Pliny); called fometimes Suejj'ones, in the 
lower age Suejft; fituated between the Remi to the call, the 
Nervii to the north, the Veromandui to the weft, and the 
Meldae to the fouth, in the traft now called le Soiffonois 
SueJfioneS) Suejfonet, and Suejfona, the name of their city in 

the 
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the lowerarfe thought to have been former!/ called No via- fels which M. Volney tells us he has feen there, to the . 
dunum (Cseiar), is now called Soi/funs. number of 28 at a time, might be attacked without oppo- ¥ " " 

SUET, SfiVUM, or Sebum, in anatomy, the folid fat found fition ; for the {hips themfelves are incapable of refinance, 
in feveral animals, as fheep oxen, &c. but not in the human none having any other artillery than four nifty fwivels. 
fpecies. See the article Fat.—It is of the fevum that tal- Suez has always been, notwithftanding its local difadvan- 
low is made. tages, a place of great trade, on account of its geographi- 

SUETONIUS tranquillus (Caius), a famous Latin cal fttuation. It was by the gulph of Suez that the com- 
hiftorian, was born at Rome, and became fecretary to the modities of India were formerly conveyed to Eu..pe, till 
emperor Adrian, about the r 18th year of the Chriftian era; the difcovery of the jiaflage by the Cape of Good Hope 
but that poft was taken from him three years after, when converted that trade into a new channel. As the ifthmus 
feveral perfons fell under that prince’s difpleafure for not of Suez, which feparates the Red Sea from the Mediterra- 
flowing the emprefs Sabina all the refped fhe deferved, nean, is not more than 57 miles, it has been frequently pro- 
During his difgrace he compofed many works, which are pofed to join thele two feas together by a canal. As theris 
loft. Vhofe now extant are his Hiftory of the XII firft; are no mountains nor remarkable inequalities of iurface, tbi* 
Emperors, and a part of his Treatife of the llluftrious plan would at firft view appear eafy to be executed. But 
Grammarians and Rhetoricians. Rliny the Younger was though the difference of levels would not prevent a 
his intimate friend, and perfuaded him to publiih his books, junction, the great difficulty arifes from the nature of 
His Hiftory of the XII Roman Emperors has-been much the corrcfponding coafts of the Mediterranean and the Rei 
commended by moft of our polite fcholars. Fie reprefents. Sea, which are of a low and fandy foil, where the water* 
jn a continued feries of curious and interefting particulars, form lakes, fhoals, and moraffes, fo that veffels cannot ap» 
without any digrelTions or refieftions, the atlions of the proach within a confiderable diftance. It will therefore be 
emperors, without omitting their vices, which he expofes found fcarcely pofftble to dig a permanent canal amid thefe 
with all their deformity, and with the fame freedom men- fhifting fands : not to mention, that the fhore is deftitute 
tions the good qualities of the very fame perfons ; but the of harbours, which muft be entirely the work of art. d he 
horrid diffolutenefs and obfeene actions he relates of Tibe- country befides has not a drop of frefli water, and to fup- 
j-ius, Caligula, Nero, &c. have made fome fay, that he wrote ply the inhabitants, it muft be brought as far as from the 
the lives of the emperors with the fame licentioufnefs with Nile. 
which they lived. The edition of this hiftory procured by The beft and only method therefore of effecting this 
Grsevius at Utrecht in 1672, with the excellent Commen- junction, is that which has been alreadyfuccefsfullyprac- 
taries of Torrentius and Calaubon, and the notes of fome tiled at different times; which is, by making the river itfeif 
other learned critics, is much efteemed. Burman alfo pu- the medium of communication, for which the ground is per- 
blifhed an edition in two vols. q-to with notes. fedtly well calculated ; for Mount Mokattam fuddenly ter»- 

SUEVI, the Catti or Chatti of Ctefar (Strabo), placed minating in the latitude of Cairo, forms only a low and fe- 
on the Rhine : the reafon of Caefar’s calling them thus does micircular mound, round which is a continued plain from, 
not appear, though coniiderably diftant from the proper the banks of the Nile as far as the point of the Red Sea. 
Suevi or Alemanni. The ancients, who early underftood the advantage to be de- 

Sutvi (Tacitus), a common name of the people fitua- rived from this lituation, adopted the idea of joining the two 
ted between the Elbe and the Viftula, diftinguifhed other- feas by a canal connected with the river. Strabo * obferves, * Ub,ivib 
wife by particular names; as in Ptolemy, Suevi Angeli, Sue- that this was firft executed under Sefoftris, who reigned 

Sennones. about the time of the Trojan war ; and this work was fo con- 
SUEVUS (anc. geog.), a river oF Germany, thought fiderable as to occafion it to be remarked, “that it was 100 

to be the fame with the Viadrus or Oder, emptying itfelf cubits (or 170 feet) wide, and deep enough for large vef- 
at three mouths into the Baltic, the middlemoft of which fels.” After the Greeks conquered the country, it was re» 
is called Swine or Swene; which laft comes nearer the name ftored by the Ptolemies, and again renewed by Trajan. In 
Snevus. fhort, even the Arabs themlelves followed thefe examples.. 

SUEZ, a i'mall fea-port town, fituated near the northern “ In the time of Omar ebn el-Kattab (fays the hiftorian 
extremity of the Red Sea, and about 30 hours journey call El Makin), the cities of Mecca and Medina fuffering from 
from Cairo. Hie country around it is a fandy plain, with- famine, the Calif ordered Amrou governor of Egypt to cut 
out the finalleft fpot of veidure. The only water which a canal from the Nile to Kolzoum, that the contributions of 
can be drunk is brought from El-Naba, or the fpring, at corn and barley appointed for Arabia might be conveyed 
the diftance of three hours journey; and it is fo brackifh, that way.” 
that without a mixture of rum it is infupportable to Euro- This canal is the fame which runs at prefent to Cairo,, 
peans. The town itfelf is a collection of miferabie ruins, the and lofes itfelf in the country to the north-eaft of Berket-el- 
khans being the only folid buildings ; yet from March till Hadj, or the Lake of the Pilgrims. 
June, the feafon when the Jidda and Yambo fleet arrives, The place on the weft coalt of the gulph of Suez, where 
the town becomes crowded ; but after its departure nobody the children of Ifraelare fuppofedto have entered it, is called 
remains except the governor, who is a Mamlouk, 12 or 14 Badea, about fix miles to the north of Cape Korondel, on 
perfons who form his houfehold, and the ga.rrifon. The the other fide of the gulph, as we are informed in a letter 
tortrefs is a defencelefs heap of ruins, which the Arabs con- from the ingenious Edward Wortley Montague, F. R. S. 
iider as a citadel, becaufe it contains fix brats lour pounders, to Dr Watfon, containing an account ol his journey from 
and two Greek gunners, who turn their heads aiide when Cairo to the Written Mountains in the delert of Sinai* 
they fire. The haibour is a wretched quay, where the Oppofite to Badea is a ftrong current which fets to the 
imalleft boats are unable to reach the fliore, except at the oppofite Ihore, about fouth-eaft, with a whirlpool called 
higheft tides. There, however, the merchandife is embark- Btrque Pharaone, the well or pool of Pharaoh, being the 
td, to convey it over the banks of fand to the veffels which place where his hoft is faid to have been deftroyed. We 
anchor in the road. This road, fituated a league from the are told by the fame gentleman, that the Egyptian fhore 
town, is feparated from it by a fhore which is left dry at from Suez to Badea is fo rocky and fteep, that there waa 
low water; it has no works for its defence, fo that the vef- no entering upon the gulph but at one of thefe two places. 

7 Thet* 



s U F [ 54 ] 
The Britifti nation, we believe, mfver attempted to carry affixes, 

on commerce with any of the ports of the Red Sea beyond 
Jidda, till, on the fuygeftion of Mr Bruce, in 1776, fome 
Britifh merchants at Bengal equipped two or three vefiela 
for Suez, laden with piece-goods of Bengal and coaft ma- 
-mifadtures. The command of the vefiels was committed to 
■Captain Greig, a meritorious feaman ; and the management 
of the * oods was entrufted to Mr Straw, a gentleman di- 
{linguifhed for his mercantile knowledge. The fale turned 
out to advantage ; but fuch great expences were incurred in 
making prefents to the bey of Cairo and Suez, as to con- 
fume the whole profits gained by the fale of the cargo. 
The great purpofe of the expedition was, however, accom- 
plifhed, as a firman was obtained from the government of 
Cairo to trade by the way of Suez. In confequence of this, 
three fhips went to Suez the following year, and as many 
in 1778 The opening of this trade alarmed the jealoufy 
of the Eaft India Company; they applied to our govern- 
ment, and orders were given to relinquifh this promifing 
commerce Thefe orders reached Egypt fooner than Bengal, 
and the confequence was fatal to the unfortunate adventu- 
rers who vifited Suez that year (1779). By a plan con- 
certed between the beys, a large body of Bedouin Arabs 
attacked the caravan paffing from Suez to Cairo with 
goods valued at 12 lacks of rupees. The goods were plun- 
dered, the Europeans were 'dripped and left naked in the 
defert, expofed to the burning rays of the fun, without a 
drop of water to quench their third:, or food to fupport 
life. Moft of them died, and fome of their bodies were 
afterwards found mangled and disfigured by wolves. We 
have been favoured with a particular account of the fuffer- 
ings of oui countrymen by a correfpondent, which, we are 
lorry, we have not room to infert. Thofe who wifh to 
obtain a more full account may confult the Annual Regi- 
for 1781 or 1782. 

SUFFETULA (anc. geog.), a town of Africa, in the 
dominions of Carthage ; probably fo called from Suffetes, 
the title of the magiftrates of that city. It is now called 
Spnitia, in the kingdom of Tunis, and has many elegant re- 
mains of antiquity. There are three temples in a great 
meafure entire ; one of them of the Compofite order, the 
other two Corinthian. “ A beautiful and perfeft capital 
of the Compofite order (fays Mr Bruce), the only perfedl 
one that now exills, is defigned in all its parts in a very 
large fize ; and with the detail of the reft of the ruin, is a 
precious monument of what that order was, now in the col- 
leftion of the king.” The town itfelf (he fays) is fitua- 
ted in the moft beautiful fpot in Barbary, furrounded by 
great numbers of juniper-trees, and watered by a pleafant 
flream, which finks under the earth at that place, without 
appearing any more. 

SUFFOCATION, in medicine, the privation of re- 
fpiration or breathing. See the articles Drowning, Hang- 
ing, &c. 

SUFFOLK, a county of England. Its name is con- 
trafted from Southfolk, fo called from its fituation in regard 
to Norfolk. It is bounded on the weft by Cambridge- 
fhire ; on the fouth by Efiex, from which it is parted by 
the river Stour ; on the eaft by the German Ocean; and 
on the north by Norfolk, feparated from it by the Leffer 

_ , Oufe and the Waveney. From weft to eaft it is 52 miles in 
C<zCT-length, about 20 at a medium in breadth, and 196 in cir- 

dcni' Bri- cumference. It contains 22 hundreds, 29 market towns, 

S U G 
The air is reckoned as wholefome and pleafant as Suffnj 

any in the kingdom, nor is it otherwife upon the fea coaft, 
which is dry and fandy, and free from fait marlhes. The 
foil, except to the weft and upon the fea-coaft, is very rich, 
being a compound of clay and marie. Towards the fea 
there are large heaths and tradts of fand ; but thefe produce 
hemp, rye, and peafe, and feed great flocks of flieep. A- 
bout Newmarket the foil is much the fame ; but in high 
Suffolk or the woodlands, befides wood, there are very rich 
paftures, where abundance of cattle are fed. In other part* 
of the county, as about Bury, there is plenty of corn. As 
this county is noted for the richnefs of its paftures, fo is it 
for butter and cheefe, -efpecially the former, which is faid 
to be remarkably good ; (o that being packed up in fir- 
kins, it is fold for all ules both by lea and land, and con- 
veyed to many parts of England, dpecially to London. 
The inland parts of the county are well fupplied with wood 
for fuel, and thofe upon the fea-coaft with coals from New- 
caftle. The manufaftures of the county are chiefly wool- 
len and linen cloth. It lies in the diocefe of Norwich, has 
two archdeacons, viz. of Sedbury and Suffolk ; gives title 
of earl to a branch of the Howards ; fends two members to 
parliament for the county, and two for each of the follow- 
ing places, Ipfwich, Dunwich, Orford, Aldborough, Sud- 
bury, Eye, and St Edmund’s-Bury. The county is ex- 
tremely well watered by the following rivers, which either 
traverfe its borders, or run acrofs into the German Ocean* 

the Leffer Oufe, the Waveney, the Blithe, the Deben, 

Samio. 575 panflies, upwards of 34,000 houfes, and more than 
200,000 inhabitants. The whole is divided into two parts, 
viz. the Liberty of St Edmund, and the Geldable ; the for- 
mer of which contain the weft parts of the county, and 
the other the eaft; and there is a grand jury for each at the 

the Orwell or Gipping, and the Stour. 
SUFFRAGAN, an appellation given to Ample bilhops 

with regard to archbilhops, on whom they depend, and to 
whom appeals lie from the bilhops courts. 

Suffragan is likewife the appellation given to a bifhop, 
who is occafionally appointed to refide in a town or village* 
and affift the diocefan. 

SUFFRAGE, denotes a vote given in an affembly, where 
fomething is deliberated on, or where a perfon is elefted to 
an office or benefice. 

SUFFRUTEX, among botanifts, denotes an underlhrub, 
or the loweft kind of woody plants, as lavender. 

SUGAR, a folid fweet fubftance obtained from the juice 
of the fugar-cane; or, according to chemifts, an effential 
fait, capable of cryftallization, of a fweet and agreeable fla- 
vour, and contained in a greater or lefs quantity in al- 
motl every fpeeies of vegetables, but moft abundant in the 
fugar-cane. x 

As the fugar-cane is the principal produftion of the Weft Value 
Indies, and the great fource of their riches; as it is fo im-higar 
portant in a commercial view, from the employment which 
it gives to feamen, and the wealth which it opens for mer- 
chants; and befides is now become a nec^ffary of life—it may 
juftly be efteemed one of the moft valuable plants in the 
world. The quantity confumed in Europe is eftimated at 
nine millions Sterling, and the demand would probably be 
greater if it could be fold at a reduced price. Since fngar 
then is reckoned fo precious a commodity, it muft be an ob- 
ject of deiire to all perfons of curiofity and refearch, to ob- 
tain fome general knowledge of the hiftory and nature of 
the plant by which it is produced, as well as to underhand 
the procefs by which the juice is extracted and refined. We 
wall therefore firft inquire in what countries it originally 
flourifhed, and when it was brought into general ufe, and 
became an article of commerce. 

From^he few remains of the Grecian and Roman authors 
which have furvived the ravages of time, we can find no 
proofs that the juice of the fugar-cane was known at a very 
early period. There can be no doubt, however, that in thofe 
countries where it was indigenous its value was not long 

con- 
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^ eoncealctf. It is not improbable that it was known 
, ' the ancient Jews ; for there is fome reafon to fuppofe, that 

4*Loba t^ie Hebrew word njp, which occurs frequently in the Old 
Ivjnown* Teftament, and is by our tranflators rendered fometimes Cala- 
is an- mut and fometimes fw/eet-^ane, does in faft mean the lu- 
ietjewj. gar.Cane. The firft paflage in w'hich we have obferved it 

mentioned is Exod. xxx. 23. where Mofes is commanded to 
make an ointment with myrrh, cinnamon, kene, and caffia. 
Now the kene does not appear to have tieen a native of E- 
pypt nor of Judea; for in Jeremiah vi. 20. it is mentioned 
as coming from a far country. “ To what purpofe cometh 
there to me incenfe from Sheba and the fweet-cane from a 
far country ?” This is not true of the calamus aromaticus, 

3 which grows fpontaneoufly in the Levant, as well as in many 
*cj,unt of parts of Europe. If the cinnamon mentioned in the paflage 

of Exodus quoted above was true cinnamon, it muft have 
HaruiU- come 'rom t^ie lntbes> the only country in the world 

from which cinnamon is obtained. There is no difficulty 
therefore in fuppofmg, that the fugar-cane was exported 
from the fame country. If any credit be due to etymology, 
it confirms the opinion that kene denotes the fugar-cane ; 
for the Latin word canna and the Englifh word cane are evi- 
dently derived from it. It is alfo a curious facf, that facbar 
orJheker in Hebrew, fignifirt inebriation, from which the 
Greek word “ lugaf” is undoubtedly to be traced. 

The fugar-cane was firft made known to the weftern parts 
of the world by the conquefts of Alexander the Great. 

iyj. xv. Strabo * relates that Nearchus his admiral found it in the 
Eafl Indies in the year before Chrift 325. It is evidently 
alluded to in a fragment of Theophraflus, preferved in Pho- 
tius. Varro, who lived A. C. 68, deferibes it in a frag- 
ment quoted by Ifidorus $ as a fluid prefled from reeds of 
a large fize, which was fweeter than honey [j. Diofcorides, 

tattbioii about the year 35 before Chrift, fays “ that there is a kind of 
? • CSIP* honey called faccharon, which is found in India and Arabia 

Felix. It has the apoearaF.ee of fait, and is brittle when 
chewed. If diflblved in water, it is beneficial to the bowels 
and ftomach, is ufe ul in difeaies of the bladder and kidneys, 
and, when fprinkled on the eye, removes thofe fubftances 
that obfeure the fight;’* This is the firft account we havr 
of its medical qualities. Galen often preferibed it as a me.- 
dicine. Lucan relates, that an oriental nation in alliance 
withPompey uled the juice of the cane as a common drink.. 

• pulque bibunt ttnera dukes, ah arundine fuccos,. 
Lib. iii. 237. 

Pliny fays it was produced in Arabia and India,, but 
that the belt came from the latter country. It is alfo men- 
tioned by Arrian, in his Periplus of the Red Sea, by the name 
of (Jachar) as an article of commerce from India to 

it. Ftyf.the Red Sea. zElian^j, Tertullian and Alexander Aphro* 
^“^'•difjeus f, mention it as a fpecies of honey procured from 

lUL can^s (a). 
f 5. 7^. That the fugar-cane is an indigenous plant in fome parts 

4 of the Eaft Indies, we have the ftrongeft reafon to believe ; 

he E,Tft ^°r ^ ^vin^erS found it in Japan, and has accordingly men- 

b. xvii 
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to travelled into the Eaft about the year 1250, found fugar in Sugar.. ^ 

abundance in Bengal. Vafco de Gama, who doubled the 
Cape of Good Hope in 1497, relates, that a conliderable 
trade in fugar was then carried on in the kingdom of Ca- 
licut. On the authority of Diofcorides and Pliny, too, we 
fhould be difpofed to admit, that it is a native of Arabia, 
did we not find, on confulting Niebuhr’s Travels, that that 
botanift has omitted it when enumerating the molt valuable 
plants of that country. If it be a fpontaneous prodmftion- 
of Arabia, it muft ftill flourifh in its native foil. Mr Bruce 
found it in Upper Egypt. If we may believe the relation 
of Giovan Lioni, a confiderable trade was carried on in 
fugar in Nubia in 1500: it abounded alfo at Thebes, on 
the Nile, and in the northern parts of Africa, about the 
fame period. 5 

There is reafon to believe that the fugar-cane was intro-. 
duced into Europe during the crufades ; expeditions which j)Iobak]y 
however romantic in their plan, and unfucwefsful in their during the 
execution, were certainly productive of many advantages tocrufades* 
the nations ef Europe. Albertus Aquenfis, a monkifh 
writer, obferves, that the Chriftian foldiers in the Hol)f 
Land frequently derived refrefhment and fupport during a 
fcarcity of provifions by fucking the canes. This plant 
flourifhed alfo in the Morea, and in the iflands of Rhodes? 
and Malta j from which it was tranfported into Sicily- 
The date of this tranfaftion it is not eafy to afeertain ; but 
we are fure that fugar was cultivated in that ifland previous 
to the year 1166; for Lafitau the Jefuit, who wrote a hi- 
llory of the Portuguefe difeoveries, mentions a donation 
made that year to the monaftery of St Bennet, by William 
the fecond king of Sicily, of a mill for grinding fugar-canes*. 
with all its rights, members, and appurtenances. 

From Sicily^, where the fugar-cane ftill flourifhes on the 
fides of mount Hybla, it was conveyed to Spain, Madeira, jyQrvillii 
the Canary and Cape de Verd iflands, foon after they were Travels. 
difeovered in the 15th century.. 6 

An opinion has prevailed,,that the fugar-cane is not a 
tive of the weftem continent, or its adjacent iflands the Weft not a natjV(r 
Indies,. hut was conveyed thither by the Spaniards or Por.qf America 
tuguefe foon after the difeovery of America by Columbus-.or t!le Weft 
Krom the teftimony of Peter Martyr, in the third book of111^6*' 
his firft decade, compofed during Columbus’s fecond voyage, 
which commenced in 1493 and ended in 1495, it appears, 
that the fugar-cane was known at that time in Hiipanlola. 
It may be faid, that it was brought thither by Columbus j 
but for this aflertion we have found no direft evidence; and 
though we had direeft evidence, this would not prove that 
the fugar-cane was not an indigenous plant of the Weft In- 
dies. There are authors of learning who, after inveftigating 
this fubjedf with attention, do not hefitate to maintain, that 
it is a native both of the iflands and of the continentof Ame- 

P. Labat has fupported this opinion'with much appear- 
ance of truth j: ; and, in particular, he appeals to the tefti- t ^om- 
mohy of Thomas Gage, an Engliihman, who vifited Newc xv 

Spain.in 162?.. Gage, enumerates fugar*canes among the ) his 0pi- 
provifions with which the Charaibes of Guadaloupe fuppliednion op- 
his (hip. “ Now (fays Labat) it is a fa£I that the Spaniards 
Had never cultivated an inch of ground in the Smaller An-^a^at,J 

titles. Their (hips commonly touched at thofe iflands in- 
deed for wood and water; and they left fwine in the view 
of fupplying with frefti provifions fuch of their countrymen 

Marco Polo, a noble Veneuan, who as might call there in future ; but it would be abiurd in the 
higheft t 

M 
, tioned it as a native of that country in his Flora Japonica, 

publiffied in 1784. Oftieck alfo found it in China in 1751. 
It may indeed have been tranfplanted'from fome other coun- 
try but as it does not appear from hiftory that the. inha- 
bitants of Japan or China ever carried on any commerce 
with remote nations,, it could only be conveyed from fome 
neighbouring country. 

(a) For a more minute account of the hiftory.of fugar in the early and middle agea, a paper of the Manchefter Traalw- 
a&ioBSj in Volume IV. by Dr Falconer, may be cyriulted. 

1 



Sugar. 

8 
From tefti- 
mony, 

S U G [ 
highcfl 3egreg to fuppofe, that they would plant fuc?ar- 
canes, arid at the fame time put hogs afhore to rieftroy them. 

“ Neither had the Spaniards any motive for beftowing 
this plant on i(lands which they confidered as of no kind 
of importance, except for the purpofe that has been men- 
tioned ; and to fuppofe that the Charaibes might have cul- 
tivated, after their departure, a produftion ot which they 
knew nothing, betrays a total ignorance ol the Indian dif- 
pofition and charaiSter. 

But (continues Nabat) we have furer teftimony, and 
fuch as proves, beyond all contradiftion, that the fugar-cane 
is the natural produftion oi America. For, befides the evi- 
dence of Francis Ximines, who, in a Treatife on American 
Plants, printed at Mexico, afferts, that the (ugar-cane grows 
without cultivation, and to an extraordinary fize, on the- 
banks of the river Plate, we are aflured by Jean de Lery, 
a Proteftant minifter, who was chaplain in 1556 to the 
IDutch garrifo* in the fort of Coligny, on the river Janei- 
ro, that he himfelf found fugar-canes in great abundance in 
many places on the banks of that river, and in fituations ne- 
ver vifited by the Portuguefe, Father Hennepen and other 
voyagers bear tellimony in like manner to the growth of 
the cane near the mouth of the MiHiffippi ; and Jean de 
ILaet to its fpontaneous production in the ifland of St Vin- 
cent. It is not for the plant itfelf, therefore, but for the 
fecret of making fugar from it, that the Weft Indies are in- 
debted to the Spaniards and Portuguefe; and thefe to the 
nations of the eaft.” 

Such is the reafoning of Labat, which the learned Lafi- 
tau has pronounced incontrovertible; and it is greatly 
flrengthened by recent difeoveries, the fugar cane having 
been found in many of the illands of the Pacific Ocean 

- by our late illuftrious navigator Captain Cook. 
Dcfcni.tion The fugar-cane, or faccharnm officinarum of botanifts, is a 
of the fu- jointed reed,commonly meafuring (the flag part not included) 

from three feet and a half to feven feet in height, but fome- 
times rifing to 12 feet. When ripe it is of a fine ftfaw co- 
lour inclining to yellow, producing leaves or blades, the 
-edges of which are finely and fharply ferrated, and termina- 
ting in an arrow decorated with a panicle. The joints in 
one ftalk are from 40 to 60 in number, and the ftalks rifing 
from one root are fometimes very numerous. The young 
fhoot afeends from the earth like the point of an arrow ; the 
(haft of which foon breaks, and the two firft leaves, which 
had been inclofed within a quadruple {heath of feminal leaves, 
rife to a confiderable height (b). See PlateCCCCLXXXVI. 
M is the arrow and N the lower part with the root. 

As the cane is a rank fucculent plant, it mull require a 
ftrong deep foil to bring it to perfection, perhaps indeed no 
foil can be too rich for this purpofe. The foil which ex- 
perience has found to be molt favourable to the cultivation 
«f it in the Weft Indies is the dark grey loam of St Chrif- 
topher’s, which is fo light and porous as to be penetrable 
by the flighted application of the hce. The under ftratum 
is gravel from 8 to 1 2 inches deep. Canes planted in par- 
ticular fpots in this ifland have been known to yield 8000 

gar cane. 
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pounds of Mufeovado fpgar from a fmgle acre. The 8bs]| 
rage produce of the ifland for a feries of years has been ^ 
16,000 hegfheads of t6 cwt. which is one-half only of the 
whole cane-land, or 8500 acres. Wrhen annually cut, it 
gives nearly two hoglheads of 16 cwt. per acre for the whole 
of the land in ripe canes. 

Next to the afhy loam of St Chriftopher’s is the foil 
which in Jamaica is called bruh-mold; not as refembling a 
brick in colour, but as containing fuch a due mixture of 
clay and (and as is fuppofed to render it well adapted for 
the ufe of the kiln. It is a deep, warm, and mellow, hazel 
earth, eafily worked; and though its furface foon grows dry 
after rain, the under ftratum retains a confiderable degree of 
rnoifture in the driell weather ; with this advantage too, 
that even in the wetted feafon it (eldom requires trenching. 
Plant-canes, by which is meant canes of the firft growth, 
have been known in very fine feafons to yneld two tons and 
a half cf fugar per acre. After this may be reckoned the 
black mold of feveral varieties. The heft is the deep black EiWu 
earth of Barbadoes, Antigua, and fome other of the wind- 
ward iflands ; but there is a ipecies of this mold in Jamaica^f^l 
that is hut little, if any thing interior to it, which abounds 
with Irmeftone and flint on a fubftratum of foapy marie. ‘ ' 
Black mold on clay is more common; but as the mold is ge- 
nerally (hallow, and the clay iliff and retentive of water, this 
laft fort of land requires great labour, both in ploughing 
and trenching, to render it profitable. When manured and 
properly pulverized, it becomes very produftive. It is un- 
necefiary to attempt a minute defeription ot all the other 
foils which are found in thefe iflands. There is, however, 
a peculiar fort of land on the north fide of Jamaica, chiefly 
in the parifh of Trelavvney, that cannot be palled over un- 
noticed, not only on account of its fcarcity but its value ; 
few foils producing finer fugars, or fuch ns anfiuerfo ‘well in 
the pm ; an expreflion fignifying a greater return of refined 
fugar than common. The land alluded to is generally of a 
red colour ; the (hades of which, however, vary confiderably 
from a deep chocolate to a rich fcarlet; in fome places it 
approaches to a bright yellow, but it is everywhere remark- 
able, when firft turned up, for a gloffy or (hining furface, 
and if wetted (tains the fingers like paint. 

As in every climate there is a feaion more favourable forprop 
vegetation than others, it is of great importance that plantsfon ft 
for feed be committed to the ground at the commencementplartt 
of this feafon. As the cane requires a great deal of moif- 
ture to bring it to maturity, the propereft feafon for plant- 
ing it is in the months of September and October, when the 
autumnal rains commence, that it may be fufficiently luxu- 
riant to (hade the ground before the dry weather fets in. 
Thus the root is kept mold, and the crop is ripe for the 
mill in the beginning of the enfuing year. Canes planted 
in the month of November, or later in the feafon, lofe the 
advantage of the autumnal rains; and it often happens 
that dry weather in the beginning of the enfuing year 
retards their vegetation until the vernal or May rains fet in, 
when they fprout both at the roots and the joints ; fo that 

by 

(b) “A field of canes, when (landing, in the month of November, when it is in arrow or full bloflom (fays Mr Beck- 
ford in his deferiotive Account of the Ifland of Jamaica), is one of the moft beautiful produftions that the pen or pencil, 
can pofiibly deferibe. It in common rifes from three to eiglrt feet or more in height ; a difference of growth that very 
drongly marks the difference of foil or the varieties of culture. Itg^s when ripe of a bright and golden yellow ; and 
where obvious to the fun, is in many parts very beautifully (Ireaked with red : the top is of a darkiflt green ; but the 
more dry it becomes, from either an exccfs of ripenefs or a continuance of drought, of a ruffet yellow, with long and 
narrow leaves depending; from the centre of which (hoots up an arrow like a filver wand from two to fix feet in height; 
and from the fummits of which grows out a plume of white feathers, which are delicately fringed with a lilac dye ; and 
indeed is, in its appearance, not much unlike the tuft that adorns this particular and elegant tree.” 
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by tVie time they are cut the field is loaded with unripe 

' fuckers inflead of fugar-canes. A January plant, however, 
commonly turns out well ; but canes planted very late in the 
fpring, though they have the benefit of the May rains, fel- 
dom anfwer expe&ation ; for they generally come in unfea- 
fonably, and throw the enfuing crops out of regular rota- 
tion. They are therefore frequently cut before they are 
ripe ; or if the autumnal feafons fet in early, are cut in wet 
weather, which has probably occafioned them to fpring a- 
frefh ; in either cafe the effeft is the fame : The juice is un- 
concofted, and all the fap being in motion, the root is de- 
prived of its natural nourifhment, to the great injury of the 
ratoon. The chief obje&ion to a fall plant is this, that 
the canes become rank and top heavy, at a period when vio- 
lent rains and high winds are expedfed, and are therefore 
frequently lodged before they are fit to be cut. 

The fugar-cane is propagated by the top-fhoots, which 
are cut from the tops of the old canes. The ufual method 
of planting in the Weft Indies is this : The quantity of 
land intended to be planted, being cleared of weeds and 
other incumbrances, is firft divided into feveral plats of cer- 
tain dimenfions, commonly from 15 to 20 acres each ; the 
fpaces between each plat or divifion are left wide enough for 
roads, for the conveniency of carting, and are called inter- 
vals. Each plat is then fubdivided, by means of a line and 
wooden pegs, into fmall fquares of about three feet and a 
half. Sometimes indeed the fquares are a foot larger ; but 
this circumftance makes but little difference. The negroes 
are then placed in a row in the firft line, one to a fquare, 
and direfted to dig out with their hoes the feveral fquares, 
commonly to the depth of five or fix inches. The mold 
which is dug up being formed into a bank at the lower fide, 
the excavation or cane-hole feldom exceeds 15 inches in 
width at the bottom, and two feet and a half at the top. 
I he negroes then fall back to the next line, and proceed as 
before. Thus the feveral fquares between each line are 
formed into a trench of much the fame dimenfions with that 
which is made by the plough. An able negro will dig 
from 100 to 120 of thefe holes for his day’s work of ten 
hours ; but if the land has been previoufly ploughed and 
lain fallow, the fame negro will dig nearly double the num- 
ber in the fame time (c). 

The cane-holes or trench being now completed, whether 
by the plough or by the hoe, and the cuttings felefted for 
planting, which are commonly the tops of the canes that 
have been ground for fugar (each cutting containing five or 
fix gems), two of them are fufficient for a cane hole of the 
dimenfions defcribed. Thefe, being placed longitudinally 
in the bottom of the hole, are covered with mold about two 
inches deep; the reft of the bank being intended for future 
ufe. In 12 or 14 days the young fprouts begin to appear ; 
and as foon as they rife a few inches above the ground, 
they are, or ougut to be, carefully cleared of weeds, and 
urnifiied with an addition of mold from the banks. This 

is ufually performed by the hand. At the end of four or 
ve months the banks are wholly levelled, and the fpaces 

. e^ween jhe rows carefully hoe-ploughed. Frequent clean- 
ings, while the canes are young, are indeed fo effentially ne- 
ci my, that no other merit in an overfeer can compenfate 
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for the want of attention in this particular, A careful ma* Sugar, 
nager will remove at the fame time all the lateral (hoots or 
fuckers that fpring up after the canes begin to joint, as 
they feldom come to maturity, and draw nourilhment from 
the original plants. 

“ In the cultivation of other lands, in Jamaica Specially The J 1^1 ;h 
(fays Mr Edwards, the elegant hiftorian of the Weft Indies,1*1^ 'x

:'\ 
whofe fuperior excellence lias induced us frequently to refer1 Wl h 

to him in the courfe of this article), the plough has beenadvan£ilg< 

introduced of late years, and in fome few cafes to great ad- 
vantage ; but it is not every foil or fituation that will admit 
the life of the plough ; fome lands being much too {tony, 
and others too fteep ; and I am forry I have occafion to re- 
mark, that a praftice commonly prevails in Jamaica, on pro- 
perties where this auxiliary is ufed, which would exhauft the 
fineft lands in the world. It is that of ploughing, then 
crofs-ploughing, round-ridging, and harrowing the fame 
lands from year to year, or at leaf! every other year, with- 
out affording manure: accordingly it is found that this me- 
thod is utterly deltru&ive of the ratoon or fecond growth, 
and altogether ruinous. It is indeed aftonilhing that any 
planter of common reading or obfervation fhould be paffive 
under fo pernicious a fyftem. Some gentlemen, however, 
of late manage better : their praftice is to break up ftiff and 
clayey land, by one or two ploughings, early in the fpring, 
and give it a fummer’s fallow. In the autumn following, 
being then mellow and more eafily worked, it is holed and 
planted by manual labour after the old method, which has 
been already defcribed. Cut in truth, the only advantage- EJ-warJs's 
otis fyftem of ploughing in the Weft Indies is to confine it °f 
to the fimple operation of holing, which may certainly be ^ 
performed with much greater facility and difpatch by the vouL 
plough than by the hoe ; and the relief which, in the cafe 
of ftiff and dry foils, is thus given to the negroes, exceeds 
all eftimation, in the mind of a humane and provident own- 
er. On this fubjeft I fpeak from pra&ical knowledge. At 
a plantation of my own, the greateft part of the land which 
is annually planted is neatly and fufficiently laid into cane- 
holes, by the labour of one able man, three boys, and eight 
oxen, with the common fingle-vvheeled plough. The plough- 
fhare indeed is fomewhat wider than ufual; but this is the 
only difference, and the method of ploughing is the fimplefl 
pofiible. By returning the plough back along the furrow, 
the turf is alternately thrown to the right and to the left, 
forming a trench feven inches deep, about two feet and a 
half wide at the top, and one foot wide at the bottom. A 
fpace of 18 or 20 inches is left between each trench, on 
which the mold being thrown by the (hare, the banks are 
properly formed, and the holing is complete. Thus the 
land is not exhaufted by being too much expofed to the 
fun ; and in this manner a field of 20 acres is holed with 
one plough, and with great eafe, in 13 days. The plants 
are afterwards placed in the trench as in the common me- 
thod, where manual labour alone is employed. 

In moll parts of the Weft Indies it is ufual to hole and 
plant a certain proportion of the cane-land, commonly one- j. 
third in annual rotation. Canes of the firft year’s growth Cane- na- 
are called plant canes, as has been already obferved. Themedac- 
fprouts that fpring from the roots of the canes that have cor^‘‘,? to 

been their rovtSo 

fnmetlmp8 wor^ at t^,s bufinefs very unequ^fly, according to their different degrees of bodily ftrength, it is 
-a , u •, lC pr ,lce to Put tVT0 negroes to a fingle fquare ; but if the land has not had the previous afiiftance of the 
to e^th^rr rTreS t

l
ie 1

Ia
1
bo^r of 5° able negroes for 13 days to hole 20 acres. In Jamaica, fome gentlemen, 

holimr a„rl ^ t h*Ve thlS labonous Part tbe pkinting-bufinefs performed by job-work. The ufual price for 
Si roiTaSm„cSrncy/tr ac,e (e<iual 10 L-7 8- ste,i",g)'The coft “f fauinsand c,eari"s -w. 
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been previoufly cut for fugar are called ratoons 

16 
Manures, 

yearly returns front their roots are calledjfry? ratoons 
fecond year’s growth fecond ratoons. 

Mr Edwards informs us, that the manure generally uled 
compoil formed, ift, Of the vegetable aihes, drawn 
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the fir ft The fugar-eane is alfo fubjeft to a difeafe which f>o fore. - 1 -i » .  i Vmmnn wiidoiTl HciS ilithcr* 
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from the fires of the boiling and ftill houtes. idly, hecu- 
lencies difeharged from the ftill-houfe, mixed up with rub- 
bifh of buildings, white-lime, &c. jdly, Refufe, or iicld- 
trafh (i. e.), the decayed leaves and Items of the canes ; to 
called in contradiitinfftion to cane-trafh, referved for fuel. 
Athly, Dung, obtained from the horfe and mule {tables, and 
from moveable pens, or fmail inclofures made by pot s an 
rails, occaiionally fhifted upon the lands intended to be plant- 
ed, and into which the cattle are turned at night, cthly. 
Good mold, colle&ed from gullies and other wafte places, 
and thrown into the cattle pens. 

: The fugar-cane is liable to be deftroyed by monkeys, 
rats, and infefts. The upland plantations fuffer gi eat y 
from monkeys ; tbefe creatures, which now abound in the 
mountainous parts of St Chriftopher 9, were fir ft brou git 
thither by the French, when they poffeffed halt that liland; 
they come down from the rocks in iilent parties by mg t, 

Grainger's 
Hijiory of 
the Sugar- 
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fiorht can obviate, and for which human wifdom has hither 
to in vain attempted to find a remedy. I his ddeale is call.Aml 
ed the blaft, and is occafined by the Ll™*U8>f«& 
When this happens, the fine, broad, green blades become 
fickly, dry, and withered; foon after they appear ftani. 
ed in fpots; and if thefe fpots are carefully examined 
they will be found to contain innumerable eggs of an intedt 
like a bun-, which are foon quickened, and cover the plants 
with the'vermin : the juice of the canes thus afie&ed be. 
comes four, and no future {hoot iflues from the joints. 
Ants alfo concur with the bugs to fpoil the plantation, and 
againft thefe evils it is hard to find a remedy. 

The crops of fugar-canes do not ripen precitely at theTi, 
fame period in all the colonies. _ In the Damfh, ^Panl(h>J 
and Dutch fettlements, they begin m January, and conti- 
nue till Oftober. This method doth not imply any hxtd 
feafon for the maturity of the fugar-cane. I he plant, how- 
ever, like others, muft have its progrefs ; and it hath been 
juftly obferved to be in flower in the months of November^, 
and December. It muft neceffarily follow, from thecuftomH; 

Vmvp adnnted of continuing to gather their^< 

by their gambols as well as their greec 
to fet traps for thefe creatures, however baited ; and the on 
ly way to protect the plantation, and deftroy them, is to 
fet a numerous watch, well armed with towling-pieces, an 
furnifhed with dogs. The negroes will perform this lervice 
cheerfully, for they are very fond of monkeys as food. I he 

rlebrated Father Labat fays, they are very delicious, but 
the white inhabitants of St Kitt’s never eat them. 

The low-land plantations fuffer as much by rats as thole on 
the mountains do from monkeys ; but the rats, no more than 
the monkeys, are natives of the place ; they came with the 
Flipping from Europe, and breed in the ground under look 
rocks and bufhes : the field negroes eat them greedily, and 
thev are faid to be publicly fold in the markets at Jamai- 
ca/ To free the plantations from thefe vermin, tne breed 
of wild cats fhould be encouraged, and fnakes fu fie red to 
multioly unmokfted ; they may alfo be poifoned with ar- 
fenic,* and the rafped root of the cafiava made into peuets, 
and plentifully featured over the grounds. 1 his prattle, 
however, is dangerous ; for as the rats when thus poifoned 
become exceeding thirfty, they run in droves to the neigh- 
bouring ft reams, which they poiion as they drink, and the 

The time of gathering them fhould be at a fixed feafon, 
and probably the months of March and April are the fit- 
teft for it; becaufe all the fweet fruits are ripe at that 
time, while the four ones do not arrive to a ftate of matu- 
rity till the months of July and Auguft. ... 

The Englifh cut their canes m March and April; but 
they are not induced to do this on account of their npenefs. 
The drought that prevails in their iflands renders the rains 
which fall in September receffary to their planting ; and as 
the canes are 18 months in growing, this period always 
brings them to the precife point of maturity (d). 

“ The time of crop in the fugar iflands (fays Mr Edwards) 
is the feafon of gladnefs and feftivity to man and beaft. 
palatable, falutary, and nourifhing, is the juice of the cane, v 
that every individual of the animal creation, drinking freelyj 
of it, derives health and vigour from its uie. I he meagre 
and fickly among the negroes exhibit a furprifing alteration 
in a few weeks after the mill is fet in a&ion. ihe labour- 
ing horfes, oxen, and mules, though almoft conftantly a 
work dining this feafon, yet, being indulged with plenty of 
the ereen tops of this noble plant, and lome ot the icurn- . ^ i i  i than at anV 

^^Ton^’etenkl polkted'waters have mings from pouit^S 

with* the /cetf tenl the refufe. In (hort. on a well-regulated pla„,atM> 

the nijht fhade, the feent of which will drive them away 
though they will not eat it. There is an Eaft Indian ani- 
mal called mangoes, which bears a natural antipathy to rats; 
if this animal was introduced into our fugar iflands, n would 
prob Ely extirpate the whole race of thele noxious vermin. 
The formica omnivore, of Linmeus, the carnivorous ant, 
which is called in Jamaica the raffle s ant, would foon clear a 

"fugar plantation of rats. 

under a humane and benevolent dircaor, there is i«ch an 
appearance during crop-time of plenty and bufy cheerfuW 
nefs, as to foften, in a great meature, the hardflnps of fla- 
very, and induce a fpe&ator to hope, when the imfenes ot 
life are reprefented asinfupportable, that they are lometimes 
exaggerated through the medium of fancy. 

The plants being cut, the branches at the top are given 
to the cattle for food ; the top-fhoot, which is full of eyes. 

(d) The account given in the text concerning the lime when the fu^r-ean« are collcaed, we hat 

Abb/ Raynal’s Hiftoryof Ac o M f ^ al,ows th„ MDuc Evdylidi 5 y t i * * * « oq 
February, March, and April, all the canes, whatever be their a^e are as ripe < from January t( 

be. He fays farther, that the drynefs »t the weather, and not ‘hfX8 ‘ fcn of fnT aoTmolaffes, one with ano 
.April, is the caufe that in January 400 gallons ofj.nce commonly y.eld 48 'X which period the fugar fo 
ther : in February from S6 to 64 i in March from 64 to 72 ; m tpnl fomeUmes So , after which pe. b 
meats, and even burns, when the refiner is not very expert at his buiineis 
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The canes arc cut into pieces excludes the external air, and the liqnor is allowed to re- 

main about an hour undifturbed, during which period the 
is preferred for planting 
about a yard long, tied up in bundles, and carried in carts 
to the mill, where they are bruifed, and the juice is extract- 
ed from them. The mill confifts principally of three up- 
right iron-plated rollers or cylinders, from 30 to 40 inches 
in length, and from 20 to 25 inches in diameter; and the 
middle one, to which the moving power is applied, turns the 
other two by means of cogs. Between thefe rollers, the canes 
(being previoufly cut (hort, and tied into bundles) are twice 
compreffed ; for having palled through the firil and fecond 
rollers, they are turned round the middle one by a circular 
piece of frame-work or fcreen, called in Jamaica the Dumb- 
returner, and forced back through the fecond and third ; 
an operation which fqueezes them completely dry, and 
fometimes even reduces them to powder. The cane juice 
is received in a leaden bed, and thence conveyed into a veffel 
called the receiver. The refufe, or macerated rind of the 
cane (which is called cane-trajh, in contradillinftion to field- 
trajh), ferves for fuel to boil the liquor. 

The juice as it flows from the mill, taken at a medium, 
contains eight parts of pure water, one part of fugar, and 

^•one part confifting of coarfe oil and mucilagiou-s gum, with 
a portion of effential oil. 

c(j As this juice has a ftrong difpofition to fermentation, it 
muft be boiled as foon as pofiible. There are fome water- 
mills that will grind with great eafe canes fufficient for 30 
hogflieads of fugar in a week. It is neceflary to have boil- 
ing veflels, or clarifiers, that will correfpond in dimenfions 
to the quantity of juice flowing from the receiver. Thefe 
clarifiers are commonly three in number, and are fometimes 
capable of containing loco gallons each; but it is more 
ufual to fee them of 300 or 400 gallons each. Befldes the 
clarifiers which are ufed for the flrft boiling, there are ge- 
nerally four coppers or boilers. The clarifiers are placed in 
the middle or at one end of the boiling-houfe. If at one 
end, the boiler called the teache is placed at the other, and 
feveral boilers (generally three) are ranged between them. 
The teache is ordinarily from 70 to 100 gallons, and the 
boilers between the clarifiers and teache diminifh in lize from 
the firft to the laft. Where the clarifiers are in the middle, 
there is ufually a fet of three boilers of each fide, which con- 
ftitute in effeft a double boiling-houfe. On ve^ry large eftates 
this arrangement is found ufeful and neceflary. The objection 
to fo great a number is the expence of fuel ; to obviate 
which, in lome degree, the three boilers on each fide of the 
clarifiers are commonly hung to one fire. 

'1 he juice runs from the receiver along a wooden gutter 
lined with lead into the boiling-houfe, where it is received 
into one of the clarifiers. When the clarifier is filled, a fire 
is lighted, and a quantity of Briftol quicklime in powder, 
which is called temper, is poured into the veffel. The life 

the lime is to unite with the fuperabundant acid, which, 
lor the fuccefs of the procefs, it is neceflary to get rid of. 
I he quantity fufficient to feparate the acid muft vary ac- 
cording to the ftrength of the quicklime and the quality of 
the liquor. Some planters allow a pint of lime to every 
100 gallons ofliquor ; but Mr Edwards thinks that little 
more than halt the quantity is a better medium proportion, 
and even then, that it ought to be diflolved in boiling wa- 
ter, that as little of it as poifible may be precipitated. The 
heat is fttffered gradually to increafe till it approaches within 
a few degrees of the heat ot boiling water, that the impurities 
may be thoroughly feparated. But if the liq uor were iuffered 
to boil with violence, the impurities would again incorpo 
ia*e with it. It is known to be fufficiently heated when 
the fcum begins to rife in blifters, which break into white 
froth, and appear generally in about 40 minutes. The fire 
is then fuddenly extinguifhed by means of a damper, which 
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impurities are coliefted in fcum on the furface. The juice 
is then drained off either by a fyphon or a cock ; the fcum 
being of a tenacious gummy nature, does not flow out with 
the liquor, but remains behind in the clarifier. The liquid 
juice is conveyed from the clarifier by a gutter into the eva- 
porating boiler, commonly termed the grand copper; and if it 
has been obtained from good canes it generally appears 
tranfparent. 

In the evaporating boiler, which fliould be large enough And four 
to receive the contents of the clarifier, the liquor is allowed coppers- 
to boil; and as the fcum rifcs it is taken off. The fcurn- 
ming and evaporation are continued till the liquor becomes 
finer and thicker, and fo far diminifhed in bulk that it may 
be eafily contained in the fccond copper. When put into 
the fccond copper, it is nearly of the colour of Madeira 
wane ; the boiling and fcumming are continued, and if the 
impurities be confiderable, a quantity of lime-water is ad- 
ded. This procefs is carried on till the liquor be fufficiently 
diminifhed in quantity to be contained in the third copper. 
After being purified a third time, it is put into the fourth 
copper, which is called the teache, where it is boiled and, eva- 
porated till it is judged fufficiently pure to be removed from 
the fire. In judging of the purity of the liquor, many of the 
negroes (fays Mr Edwards) guefs folely by the eye (which 
by long habit they do with great accuracy), judging by . 
the appearance of the grain on the back of the ladle : but 
the practice moft in ufc is to judge by what is called the 
touch ; i. e. taking up with the thumb a fmall portion of 
the hot liquor from the ladle ; and, as the heat diminifhes, 
drawing with the fore-finger the liquid into a thread. This 
thread wall fuddenly break, and (brink from the thumb to 
the fufpended finger, in different lengths, according as the 
liquor is more or lefs- boiled. The proper boiling height 
for ftrong mufcovado fugar is generally determined by a 
thread of a quarter of an inch long. It is evident, that cer- 
tainty in this experiment can be attained only by long habit, 
and that no verbal precepts will furnifh any degree of fkill 
in a matter depending wholly on conftant praftice. a^. 

The juice being thus purified by puffing through the cla- After being 
rifier and four coppers, it is poured into coolers, which arec^ar^ec^ 
ufually fix in number. The removal from the teache to the Mandated 
cooler is called Jinking. The cooler is a (hallow wooden anci freeci ’ 
veffel 7 feet long, from 5 to 6 wide, about 11 inches deep, from its 
and capable of containing a hogfhead of fugar. As the li.meiafTes. 
quor cools, the fugar grains, that is, colle&s into an irregular 
mafs of imperfedt cryfials, fcparating itfrlf from the melaffes. 
It is then removed from the cooler, and conveyed to the cu- 
ring houfc, where the melaffes drain from it. For receiving 
them there is a large cittern, the (loping fides of which are 
lined with boards. Dire&ly above the cittern a frame of 
joift-work without boarding is placed, on which empty 
hogfheads without heads are ranged. The bottoms of 
thefc hogfheads are pierced with 8 or 10 holes, in each 
of which the ftalk of a plantain leaf is fixed fo as to pro- 
jedl 6 or 8 inches below the joifts, and rife a little above 
the top of the hogfhead. The hogfheads being filled with 
the contents of the cooler, confifting of fugar and melaffes, 
the melaffes being liquid, drain through the fpungy ftalk, 
and drop into the cittern. After the melaffes are drained off, 
the fugar becomes pretty diy and fair, and is then called 
mufcovado or raw fugar. 

We have delcribed the procefs for extracting fugar, which 
is generally adopted in the Britifh Weft India iflands, accord- 
ing to the lateft improvements; and have been anxious to 
prefent it to our readers in the fimpleft and moft perfpicu- 
ous form, that it might be intelligible to every perfon; and 

H 2 have 
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liave therefore avoided to mention the obfervations and pro- 
~ v pofed amendments of thofe who have written on this fubjeft. 

Had we done fo, we fhould have fwelled the prefent article 
to too great a fize, without accomplifhing the purpofe which 
we have in view ; for our intention is not to inttrudt the 
planters, but to give a diitinft account of the moft approved 
methods which the planters have generally adopted. But 
though we judge it ufelefs to trouble our readers with all the 
little varieties in the procefs which different perfons employ, 
we flatter ourfelves it will not be difagreeable to learn by 

4S what methods the French make their fugar purer and whiter 
Method of than ours. A quantity of fugar from the cooler is put into 
purifying conical pans or earthen pots, called by the French formes, 
rfed by the having a fmall perforation at the apex, which is kept clofed. 
Ircnch. j?ach COne, reverfed on its apex, is fupported in another 

earthen veffel. The fyrup is itirred together, and then left 
to cryftallize. At the end of 15 or 16 hours, the hole in 
the point of each cone is opened, that the impure fyrup may 
run out. The bafe of thefe fugar loaves is then taken out, 
and white pulverized fugai fubftituted in its Head.; which 
being well prefled dowm, the whole is covered with clay 
moiitened with water. This water filters through the mafs, 
carrying the fyrup with it which was mixed with the fugar, 
but which by this management flows into a pot fubllituted 
in the place of the firft. This fecond fluid is called fne fyrup. 
Care is taken to moiften and keep the clay to a proper de- 
gree of foftnefs as it becomes dry. The fugar loaves are af- 
terwards taken out, and dried in a ftove for eight or ten 
days; after which they are pulverized, packed, and ex- 
ported to Europe, where they are Hill farther purified. The 
reafon afligned why this procefs is not univerfally adopted 
in the Britifh fugar iflands is this, that the water which di- 
lutes and carries away the molafles diflblves and carries with 
it fo much of the fugar, that the difference in quality does 
not pay for the difference in quantity. The French plan- 
ters probably think otherwife, upwards of 400 of the plan- 
tations of St Domingo having the neceffary apparatus for 
claying and actually carrying on the fyftem. 

“ ^ The art of refining fugar was firil made known to the 
refining fu-£un>peanS ^ a Venetian, who is faid to have received 

duced by a ico,oco crowns for the invention. This difeovery was 
Venetian, made before the new world was explored ; but whether it 

was an invention of the perfon who firft communicated it, 
or whether it was conveyed from China, where it had been 
known for a confiderable time before, cannot now perhaps 
be accurately afeertained. We find no mention made of the 
refining of fugar in Britain till the year 1659, though it 
probably war. pra&ifed feveral years before. For in the Por- 
tuguefe ifland of St Thomas in 1624 there were 74 fugar 
ingenios, each having upwards of 200 flaves. The quantity 
of raw fugar imported into England in 1778 amounted to 
1,403,995 cwts.; t^ie cluant‘ty imported into Scotland in 
the fame year was 117,285 cwts. ; the whole quantity im- 
ported into Great Britain in 1787 was 1,926,741 cwts. 

The i'ugar which undergoes the operation of refining in 
infxedw:th^uroPe €^ber raw fugar> fometimes called mufeovado or 
lirie- water'cafonudo, which is raw fugar m a purer ftate. The raw fu- 
and bul- gar generally contains a certain quantity of melafles as well 

as earthy and feculent fubftances. The cafibnado, by the 
operation of earthing, is freed from its melafles. As the 
intention of refining thefe fugars is to give them a higher 
degree of whitenefs. and folidity, it is neceflary for them to 
undergo other procefles. The firft of thefe is called clarif- 
caticn. It conixfts in difiblving the fugar in a certain pro- 
portion of lime-water, adding a proper quantity of bul- 
lock’s blood, and expofmg it to heat in order to re- 
move the impurities which ftill remain. The heat is ia- 
ereafed very gradually till it approach that of boiling water.. 
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By the pfiiftance of the heat, the animal matter which was 
thrown in coagulates, at the fame time that it attrafts allu-,w 

the folid feculent and earthy matter, and raifes it to the i}i 
furface in the appearance of a thick foam of a brownifh co- 
lour. As the feculencies are never entirely removed by a 
firft procefs, a fecond is neceflary. The folution is there- 
fore cooled to a certain degree by adding feme water ; then ‘ 
a freflr quantity of blood, but lefs confidcrable than at firft, ) 
is poured in. The fire is renewed, and care is taken to in- 
creafe the heat gently as before. The animal fubflance feizes I 
on the impurities which remain, colle&s them on the furface, ! 
and they are then fkimmed off. The fame operation is re- 
peated a third and even a fourth time, but no addition is 
made to the liquor except water. If the different procefles 
have been properly conduced, the folution will be freed 
from every impurity, and appear tranfparent. It is then 
conveyed by a gutter into an oblong bafket about 16 inches 
deep, lined with a woollen cloth ; and after filtering through 
this cloth, it is received in a ciftern or copper which is pla- 
ced below. 

The folution being thus clarified, it undergoes a fecond Ik 
general operation called evaporation. Fire is applied to thef™ 
copper into which the folution was received, and the liquid!^ 
is boiled till it has acquired the proper degree of coniiftency.^ 
A judgment is formed of this by taking up a fmall portion rat 
of the liquid and drawing it into a thread. When, after 
this trial, it is found fufficiently vifeous, the fire is extinguifli- 
ed, and the liquid is poured into coolers. It is then ftirred 
violently by an inftrument called an oar, from the refem- 
blance it bears to the oar of a boat. This is done in order 
to diminifh the vifeofity, and promote what is called the 
granulation, that is, the forming of it into grains or imper- 
fedl; cryftals. When the liquid is properly mixed and cool- 
ed, it is then poured into moulds of the form of a fugar 
loaf. Thefe moulds are ranged in rows. The fmall ends, 
which are loweft, are placed in pots ; and they have each of 
them apertures ftopped up with linen for filtering the fyrup, 
which runs from the moulds into the pots. The liquor is,, 
then taken out fiowly in ladlefuls from the coolers, and pou-pi 
red into the moulds. When the moulds are filled, and themj 
contents ftill in a fluid ftate, it is neceffary to ttir them,!* 
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that no part may adhere to the moulds, and that the fmall 
cryftals which are juft formed may be equally diffufed thro’fr 
the whole mafs. When the fugar is completely cryftallized, 
the linen is taken away from the apertures in the moulds, 
and the fyrup, or that part which did not cryftallize, defeends 
into the pots in v/hich the moulds are placed. After this 
purgation the moulds are removed and fixed in other pots,, 
and a ftratum of fine white clay diluted with water is laid 
on the upper part of the loaf. The water defeending thro* 
the fugar by its own weight, mixes with the fyrup which 
ftill remains in the body of the loaf, and waftres it away. 
When the clay dries, it is taken off, and another covering 
of moift clay put kr its place ; and ii it be not then luffi- 
niently walhed, a third covering of clay is applied. After j 
the loaves have ftood fome days in the moulds, and have ac- p 
quired a confiderable degree of firmnefs and folidity, they< 
are taken out, and carried to a ftove, where they are gra*^ 
dually heated to the 50*^ of Reaumur (64° of Fahrenheit), 
in order to diffipate any moifture which may be ftill con- 
fined in them. After remaining in the ftove eight days, 
they are taken out; and after cutting off aU diicolouring 
fpecks, and the head if ftill. wet, they are wrapped in blue 
paper, and are ready for fale. The feveral fyrups colleAed 
during the different parts of the procefs, treated in the lame 
manner which we have juft deferibed, afford fugars of infe- 
rior quality ; and the laft portion, which no longer affords 
any fugar. is fold by the name of melajfes. 1 * The 
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The beauty of refined fugar, when formed into loaves, this affertion. 

confifts in whitenefs, joined to a fmallnefs of grain ; in be- 
ing dry, hard, and fomewhat transparent. The procefs 
which we have deferibed above refers to fugar once refined ; 
but forr.e more labour is necefiary to produce double refined 
fugar. The principal difference in the operation is this, the 
latter is clarified by wdrite of eggs inftead of blood, and frefh 
water in place of lime-water. 

Sugar candy is the, true efience of the cane formed into 
large cryftals by a (low procefs. When the fyrup is well 
clarified, it is boiled a little, but not fo much as is done for 
the proof mentioned in the procefs for making common fu- 
gar. It is then placed in old moulds, having their low^er 
ends flopped with linen, and croffed at little diftances with 
fmall twigs to retain the fugar as it cryftallizes. The 
moulds are then laid in a cool place. In proportion as the 
fynip cools cryftals are formed. In about nine or ten days 
the moulds are carried to the ftove, and placed in a pot; 
but the linen is not removed entirely, fo that the fyrup falls 
down flowly in drops. When the fyrup has dropped away, 
and the cryftals of the fugar-candy are become dry, the 
moulds are taken from the ftove and broken in pieces, to 
difengage the fugar, which adheres ftrongly to the fides of 
the moulds. If the fyrup has been coloured with cochineal, 
the cryftals take a flight taint of red; if indigo has been 
mixed, they affume a bluifh colour. If it be defired to have 
the candy perfumed, the effence of flowers or amber may be 
dropped into the moulds along with the fymp. 

Having now given fome account of the method ufually 
employed for refining fugar, it will not be improper to fay 
a few things concerning its nature and its ufes. 

Sugar is foluble in water, and in a fmall degree in alcohol. 
Hditic- of When united with a fmall portion of water, it becomes fu 
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fible; from which quality the art of preferving is indebt- 
ed for many of its preparations. It is phofphoric and 
combuftible ; when expofed to fire emitting a blue flame if 
the combuftion be flow, and a white flame if the combuftion 
be rapid. By diftillation it produces a quantity of phlegm, 
acid, oil, gas, and charcoal. Bergman, in treating fugar 
with the nitrous acid, obtained a new acid now known by 
the name of the oxa/ic acid: but he has omitted to mention 
the principles of which fugar is compofed. Lavoifier, how- 
ever, has fupplied this omiffion; and after many experiments 
has affigned three principles in fugar, hydrogene, oxygene, 
and caibone. If the juice exprefled from the fugar-cane be 
left to itfelf, it paffes into the acetous fermentation ; and 
during the decompofition of the lugar, which is continued 
for three or four months, a great quantity of glutinous mat- 
ter is feparated. This matter when diftilled gives a portion 
of ammoniac. If the juice be expofed to the fpirituous fer- 
mentation, a wine is obtained analogous to cyder. If this 
v'ine, after being kept in bottles a year, be diftilled, we ob- 
tain a portion of eau de vie. 

The ufes to which fugar are applied are indeed numerous 
and important: It can be made fo folid as in the art of 
preferving to receive the moft agreeable colours and the 
greatell variety of forms. It can be made fo fluid as to mix 
with any foluble fubftance.— It preferves the juice and fub- 
ftanee of fruits in all countries and in all feafons. It affords 
a delicious feafoning to many kinds of food. It is ufeful in 
pharmacy, for it unites with medicines, and removes their 
difagreeable flavour: it is the bafts of all fyrups. M. Mac- 
quer has fhown in a very fatisfaftory manner how ufeful 
lugar would be ii employed in fermenting wines. Sugar 
has alfo been found a remedy for the feurvy, and a valu- 
able article of food in cales of neceffity. M. Imbert de* 
Tennes, firft furgeon to the late Duke of Orleans, publilh- 
the. following ftory iu the Gazette.de.Saute^ which conftnns 
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A veffel laden with fugar bound from the Sugar. 

Weft Indies was becalmed in its paffage for feveral days,' - » 
during which the ftock of provifions was exhaufted. Some 
of the crew were dying of the feurvy, and the reft were 
threatened with a ftill more terrible death. In this emer- 
gency recourle was had to the fugar. The conlequence 
was, the fymptoms of the feurvy went off, the crew found 
it a wholefome and fubftantial aliment, and returned in good 
health to France. . 38 

“ Sugar (fays Dr Rufli) affords the greateft quantity of Affords the 
nourifhment in a given quantity of matter of any fubftance in of 
nature; of courfc it may be preferved in lefsroom in our hou-^j^iftl ° 
fes, and may be confumed inlefs time, than more bulky andment of 
lefs nourilhing aliment. It has this peculiar advantage over any kind 
moft kinds of aliment, that it is not liable to have its nutri-of 

tious qualities affe&ed by time or the weather ; hence it is 
preferred by the Indians in their excurfions from home. 
They mix a certain quantity of maple fugar, with an equal 
quantity of Indian corn, dried and powdered, in its milky 
ttate. This mixture is packed in little balkets, which are TranfafiUm 
frequently whetted in travelling, without injuring the fugar. 
A few fpoonfuls of it mixed with half a pint of fpring So~ 
ter afford them a pleafant and ftrengthening meal. Fromf,>/y,vol.iiii- 
the degrees of ftrength and nouriflunent which are convey- 
ed into animal bodies by a fmall bulk of fugar, it might 
probably be given to horfes with great advantage, 'when 
they are ufed in places or under circumftances which maka 
it difficult or expenfive to fupport them with more bulky 
or weighty aliment. A pound of fugar with grafs or 
hay has fupported the ftrength and Ipirits of an horfe 
during a whole day’s labour in one of the Weft-India. 
Iflands. A larger quantity given alone has fattened horfes 
and cattle, during the war before laft in Hifpaniola, for a 
period of feveral months, in wdiich the exportation of fugar, 
and the importation of grain, were prevented by the want 
of fhips. 39 - 

“ The plentiful ufe of fugar in diet is one of the bed An excel- 
preventives that has ever been difeovered of the difeafes *ent anT 
which are produced by worms. Nature feems to have 
planted a love for this aliment in all children, as if it were 
on purpofe to defend them from thofe difeafes. Dr Rufli 
knew a gentleman in Philadelphia, who early adopted this 
opinion, and who, by indulging a large family of children 
in the ufe of fugar, has preferved them all from the difeai'es 
ufually occafioned by worms. 

“Sir John Pringle has remarked, that the plague has never And proba- 
been known in any country where fugar compoies a material againft 
part of the diet of the inhabitants. Dr Ru(h thinks it Pro" ^ C 

bable that the frequency of malignant fevers of all kinds, has^aljKnaIit 
been leffened by this diet, and that its more general ufefevers. 
would defend that clafs of people who are moft fubjeft 
to malignant fevers from being fe often affefted by them. 

“ In the numerous and frequent diforders of the breaft, 
which occur in all countries where the body is expofed to 
a variable temperature of weather, fugar affords the bafis 
of many agreeable remedies. It is ufeful in weakne{Ies>, 
and acrid dtfluxions upon other parts of the body. Many 
fafts might be adduced in favour of this affertion. Dr 
Rufti mentions only one, which, from the venerable name of 
the perfon whofe cafe furnifhed it, cannot tail of command- .s 
ing attention and credit. Upon my inquiring of Dr Frank-Has 
lin, at the requeft of a friend (fays our refpeftable author), relief from 
about a year before he died, whether he had found any relief.^6 I^ain 

from the pain of the ftone from the blackberry jam, of which. ‘ ^ 
he took large quantities, he told me that he had, but that he 
believed the medicinal part of the jam refided wholly in the. 
fugar ; and as a reafon for thinking fo, he added, that he 
often found the fame relief by taking about half a pint of a- 
3 fyrup* 
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fyrnp, prepared by boiling a little brown fu’gar in water, juft 
betore he Hrent to bed, that he did from a dole of opium. It 
has been fuppofed by fome of the early phyficians of our 
country, that the fugar obtained from the maple-tree is more 
medicinal than that obtained from the Weft India fugar- 
cane ; but this opinion I believe is without foundation. It is 
preferable in its qualities to the Weft-India fugar only from 
its fuperior cleanlinefs. 

“ Cafes may occur in which fugar may be required in me- 
dicine, or in diet, by perfons who rehife to be benefited, 
even indirectly by the labour of Haves. In luch cafes the 

Xot hurt- innocent maple fugar will always be preferred. It has been 
lul to the that fugar injures the teeth ; but this opinion now 
cte.h. ^ few advocates, that it does not deferve a ferious re- 

futation.” 
In the account which we have given above of the method 

of cultivating and manufacturing fugar, we have had in our 
eye the plantations in the Weft Indies, where flaves alone are 
employed ; but we feel a peculiar pleafure in having it in our 

43 power to add a fhort defcription of the method ufed in the 
Rtwar ma- ;gaft. Indies, becaufe there fugar is manufactured by free 

h*1 the Faft men> on a plan which is much more economical than what is 
Indies by 
freemen, 

followed in the Weft Indies. The account which we mean 
to give is an extraCt from the report of the committee of 

44 
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Privy-council for trade on the fubjeCt of the African Have 
trade, drawn up by Mr Botham. W e fhall give it in the 
author’s own words. 

“ Having been for two years in the Enghfh and brench 
Weft-Indian iflands, and fince conducted fugar ellates in 
the Eaft-Indies ; before the abolition of the Have-trade was 
agitated in parliament, it may be defirable to knovv that 
fugar of a fuperior quality and inferior price to that in our 

rior quality j{]an<ls is produced in the Eaft-Indies; that the culture of 
and at a cane) tjte manufaCfure of the fugar and arrack, is, with 

thefe material advantages, carried on by free people. China, 
Bengal, the coaft of Malabar, all proauce quantities of fugar 
and fpirits; but as the moft confiderable growth of the cane 
is carried on near Batavia, I Hiall explain the improved 
manner in which fugar eltates are there conduced. The 
proprietor of the eftate is generally a wealthy Dutchman, 
who has ereded on it fubftantial mills, boiling and curing 
.houfes. He rents this eftate to a Chinefe, who refides on 

How fugar as a ftiperintendant ; and this renter (fuppofing the eftate 
eftates are to Confift 0f 3CO or more acres) relets it to freemen in par- 

Batatf®. atcels of 50 or boon thefe conditions:/4 That they fhall 
plant it in canes, and receive fo much per pecul of 1334- 
pounds for every pecul ol fugar that the canes fhall pro- 
duce.” . 

When crop time comes on, the fupenntendant collects a 
fufficient number of perfons from tire adjacent towns or villa- 
ges, and takes off his crop as follows. Io any fet of tradef- 
men who bring their carts and buffaloes he agrees to give 
fuch a price per pecul to cut all his crop of canes, carry them 
to the mill and grind them. A fecond to boil them per pecul. 
A third to clay them and baflcet them for market per pecul. 
So that by this method of condu&ing a fugar eftate the 
renter knows to a certainty what the produce of it will coft 
him per pecul. He has not any permanent or urmeceffa- 
ry expence : for when the crop is taken off, the taflcmen 
return to their feveral purfuits in the towns and villages 
they came from ; and there only remains the cane planters 
who are preparing the next year’s crop. This like all other 
complex arts, by being divided into feveral branches, renders 
the labour cheaper and the work more perfectly done. 

Only clayed fugars are made at Batavia; thefe are in quality- 
equal to the heft fort from the Weft Indies, and are fold fo 
How from the fugar eftates as eighteen fhillings fterling per 
j>ecul oi 133 iliba. This is not the felling price to the 
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trader at Batavia, as the government there is arbitrary, and 
fugar fubje&Jto duties impofed at will. The Shabander ex- 
atfs a dollar per pecul on all fugar exported. The price of 
common labour is from pd to 1 od per day. By the method 
of carrying on the fugar eftates, the taflcmen gain confider- 
ably more than this not only front working extraordinary 
hours, but from being-conlidered artifts in their feveral 
branches. They do not make fpirits on the fugar eftates. 
The melaffes is fent for fale to Batavia, where one diftillery 
may purchale the produce of an hundred eftates. Here ia 
a vaft faving and redudtion of the price of fpirits ; not as 
in the Weft Indies, a diftillery, for each eftate ; many cen- 
tre in one, and arrack is fold at Batavia from 21 to 25 rix- 
dollars per leaguer of 160 gallons ; fay 8d per gallon. 

The Sugar Maple, (the acer faccharinum of Linnaeus), Defcription 
as well as the fugar-cane, produces a great quantity of fugar. ”f tlle% 
This tree grows in great numbers in the weftern counties11^ c' ^ 
of all the middle ftates of the American union. Thofe 
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which grow in New York and Pennfylvania yield the fugar 
in a greater quantity than thofe which grow on the waters 
of Ohio.—Thefe trees are generally found mixed with the 
beech, hemlock, white and water afh, the cucumber-tree, 
linden, afpen, butter nut, and wild cherry trees. They 
fometimes appear in groves covering five or fix acres in a 
body, but they are more commonly interfperfed with fome 
or all of the foreft trees which have been mentioned. From •Tranfadh, 
30 to 50 trees are generally found upon an acre of ground.»/ the Am 
They grow only in the richeft foils, and frequently in ftony 
ground. Springs of the pureft water abound in their neigh/Tj^j'’; 
bourhood. They .are, when fully grown, as tall as the white 
and black oaks, and from two to three feet in diameter. 
They put forth a beautiful white bloffem in the fpring be- 
fore they (how a fingle leaf. The colour of the bloffom 
diftinguifhes them from the acer rubrum, Of the common 
maple, which affords a bloffom of a red colour. 'I he wood 
of the fugar maple-tree is extremely inflammable, and is pre- 
ferred upon that account by hunters and furveyors for fire- 
wood. Its fmall branches are fo much impregnated with 
fugar as to afford fupport to the cattle, horfes, and fheep 
of the firft fettlers, during the winter, before they are able 
to cultivate forage for that purpofe. Its afhes afford a 
great quantity of potaffr, exceeded by few, or perhaps by 
none, of the trees that grow in the woods of the United 
States. The tree is fuppofed to arrive at its full growth 
in the woods in twenty years. 

It is not injured by tapping ; on the contrary, the oftener The^ta 
it is tapped, the more fyrup is obtained from it. In thisT^^j 
refpeft it follows a law of animal fecretion. A fingle tree nwr( 
had not only furvived, but flourifhed after forty-two tappings fyrup 
in the feme number of years. The effe&s of a yearly dif-tainedfn 
charge of fap from the tree, in improving and increafing11’ 
the fap, are demonft rated from the fuperior excellence of 
thofe trees which have been perforated in an hundred places, 
by a fmall wood-pecker which feeds upon the fap. The 
trees, after having been wounded in this way, diftil the re- 
mains of their juice on the ground, and afterwards acquire 
a black colour. The fap of thefe trees is much fweeter to 
the tafte than that which is obtained from trees which have 
not been prerioufly wounded, and it affords mere fugar. 

From twenty-three gallons and one quart of fap, procured 
in twenty-four hours from only two of thefe dark coloured 
trees, Arthur Noble, Eiq; of the ftate of New York, ob- 
tained four pounds and thirteen ounces ot good grained ^ 
fugar. What'qti 

A tree of an ordinary fize yields in a good feafon fromrity off1 

twenty to thirty gallons of fap, from which are made from wi I pro- 
five to fix pounds of lugar. To this there are fometimes 
remarkable exceptions. Samuel Lowe, Efq; a juftice oft]ty 0fft 
1 peace gar. 

47 

S 
al

 



S U G C 
T Ifesr. peace in Montgomery county, in the ftate of New Yor»c, 
v|J— informed Arthur Noble, Efq; that he had made twenty 

pounds and one ounce of fugar between the 14th and 23d 
of April, in the year 1789, from a fingle tree that had 
been tapped for feveral fuccefllve years before. 

J * From the influence which culture has upon foreft and 
S’fieht other trees, it has been fuppofed, that by tranfphnt.ng the 
he' erea- fU(rar maple-tree into a garden, or by dettroying inch other 
•#|y cul treeg ag jt jrom the rays of the fun, the quantity of the 

fan mi,,ht be increafed, and its quality much improved. A 
farmer in Northampton county, in the ftate of Pennfylvanm, 
planted a number of thefe trees above twenty years ago in 
his meadow, from three gallons of the fap of which he ob- 
tains every year a pound of fugar. It wasoblerved former- 
ly, that it required five or fix gallons of the fap of the trees 

|| which grow inthe woods toproduce the famequantityoffugar. 
Tflup di- The fap diflils from the wood of the tree. Trees which 
Oil! ‘ r— 
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have been cut down in the winter for the fupport of the do 
meftic animals of the new fettlers, yield a confiderable quan- 
tity of fap as foon as their trunks and limbs feel the rays 
of the fun in the fpring of the year. It is in confequence 
of the fap of thefe trees being equally difFufed through every 
part of them, that they live three years after they are 
girdled, that is, after a circular incifion is made through the 
bark into the fubftance of the tree for the purpofe of de- 
ftroying it. It is remarkable that grafs thrives better under 
this tree in a meadow, than in fituations expofed to the con- 
ftant aftiem of the fun. The feafon for tapping the trees 
is in February, March, and April, according to the weather 

* which occurs in thefe months. 
Ilcreafed Warm davs and frefty nights are moft favourable to a 
Iviwarm plentiful difeharge of fap. The quantity obtained in a day 
•hand from a tree is from five gallons to a pint, according to the 

greater or lefs heat of the air. Mr Lowe informed Arthur 
Noble, Efq; that he obtained near three and twenty gallons 
of fap in one day (April 14. 17^9*) from tbe fingle tree 
which was before mentioned. Such inftances of a profu- 
(ion of fap in fingle trees are however not very common. 

There is always a fufpenfion of the difeharge of fap in the 
fails drair. night if a froft fucceed a warm day. The perforation in 
e<|rom the tfie tree is made with an axe or an auger. 1 he latter is 

preferred from experience of its advantages. The auger is 
introduced about three quarters of an inch, and in an afeend- 
ing direftion (that the fap may not be frozen in a flow cur- 
rent in the mornings or evenings), and is afterwards deepen- 
ed gradually to the extent of two inches. A (pout is in- 
troduced about half an inch into the hole made by this 
auger, and projedls from three to twelve inches from the 
tree. The fpout is generally made of the fumach or elder, 
which ufually grows in the neighbourhood of the fugar 
trees. The tree is firft tapped on the fouth fide ; when the 
difeharge of its fap begins to leflen, an opening is made on 
the north fide, from which an increafed difeharge takes 
place. The fap flows from four to fix weeks, according to 
the temperature of the weather. Troughs large enough to 
contain three or four gallons made of white pine, or white 
aflr, or of dried water afh, afpen, linden, poplar, or common 
maple, are placed under the fpout to receive the fap, 
which is carried every day to a large receiver, made of 
either of the trees before mentioned. From this receiver it 
is conveyed, after being {trained, to the boiler, 

educed We. underitand that there are three inodes ©f reducing 
:|i!’u^ar by the fap to fugar; by evapor ation, by freezing, and by boil- 

ing ; «f which the latter is moft general, as being the molt 
expeditious. We are farther affured, that the profit of the 
maple tree is not confined to its fugar. It affords molt 
agreeable melaffes, and an excellent vinegar. The fap 
which is fuitable for thefe purpofes is obtained after the lap 
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which affords the fugar has ceafed to flow, fo that the ma- 
nufaaories of thefe different produas of the maple-tree, 
by fucceeding, do not interfere with each other. I he 
melaffes may be made to compofe the bafis of a pka- 
fant fummer beer. The fap of the maple is moreover ca- 
pable of affording a fpirit; but we hope this precious juice 
will never be proftituted to this ignoble purpofe. Should 
the life of fugar in diet become more general in this coun- 
try (fays Dr Rulh), it may tend to leffen the inclination 
or fuppofed neceflity for fpirits, for I have obferved a rthiri 
for fugar in diet to be feldom accompanied by a love for 
ftrong drink. 
. There are feveral other vegetables raifed in our own Sugary 
country which afford fugar; as beet-roots, ikurets, ParlljePs>manT other 
potatoes, celeri, red-cabbage ftalks, the young (hoots of fn* vegetables, 
dian wheat. The fugar is moft readily obtained from thefe, 
by making a tinfture of the fubjedt in redlified Ipirit of 
wine ; which, when faturated by heat, will depofit the fugar 
upon ftanding in the cold. 

Sugar of Milk. See Sugar of Milk. 
yield of Sugar. See Chemist RY-/wdw. 
SUGILLATION, in medicine, an extravafation of 

blood in the coats of the eye, which at firft appears of a red- 
difh colour, and afterwards livid or black. If the diforderi* 
great, bleeding and purging are proper, as are alio difcutients. 

SUICIDE, the crime of felt-murder, or the perfon who 
commits it. . 

We have often wifhed to fee a hiftory of crimes drawn 
up by a man of ability and refearch. In this hiftory we 
would propofe that the author fhould deferibe the crimes pe- 
culiar to different nations in the different ftages of focietyv 
and the changes which they undergo in the progress of ci- 
vilization. After having arranged the hiftorical tads, he 
might, by comparing them with the religion and the know- 
ledge of the people, deduce fome important general conclu- 
fions, which would lead to a difeovery of the caufe of crimes,, 
and of the remedy moft proper to be applied. Some 
crimes are peculiar to certain ftages of fociety, iome to cer- 
tain nations, &c. t 

Suicide is one of thofe crimes which we are led to believe Suicide 
not common among favage nations. I he firft inftances ofamong the 
it recorded m the Jewifh hiftory arc thofe of Saul and Ahi- 
tophel; for we do not think the death of Samfon a proper 
example. We have no reafon to fuppofe that it became 
common among the Jews till their wars with the Romans, 
when multitudes flaughtered themfdves that they might not 
fall alive into the hands of their enemies. But at this pe- 
riod the Jews were a moft defperate and abandoned race of 
men, had corrupted the religion or theit fathers, and reje£t« 
ed that pure fyftem which their promiled Meffiah came to 
Jerufalem to announce. v ' 

When it became remarkable among the Greeks, we have Among ths 
not been able to difeover ; but it was foibidden by Pytha-Greeks, 
goras, as we learn from Athenseus, by Socrates and Ariftotle, 
and by the Theban and Athenian laws. In the earlieft 
ages of the Roman republic it was feldom committed ; but 
when luxury and the Epicurean and Stoical philofophy had 
corrupted the fimplicity and virtue of the Roman charafter, 
then they began to feek fhelter in filicide from their misfor- 
tunes or the effects of their own vices. . _ 3 

The religious principles of the bramins of India led them The Rrti- 
to admire filicide on particular occalions as honourable, mms and 
Accuftomed to abftinence, mortification, and the contemptCieutoo3'> 

of death, they confidered it as a mark of weaknefs of mind 
to fnbmit to the infirmities of old age. We are informed, 
that the modern Gentoos, who ftill in moft things contorm ^ 
to the culloms of their anceftors, when old and inhrm, are’ 
frequently brought to the banks of rivers, particularly to 

^ thole 
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^ golelrls. thoje of the Ganges, that they may die In its facred ftreams, 

which they believe can wafh away the guilt of their fins. 

Spiiiii'b ^Ut t^e rnax^nri8 t^ie hramins, which have encouraged 
voHi a^' t^IS Pra&ice» we are affured by Mr Holwell, are a corrup- 

tion of the doftrines of the Shaftah, which pofitively forbid 
Jitl-well's filicide under the fevereft puniihment. The pi-aftice which 

^Events'"*! region or affeftion has eftablifhed among the Gentoos for 
vT;/’ c* women at the death of their huibands to burn themfelves 

alive on the funeral pile, we do not think ought to be con- 
fidered as fuicide, as we are not anxious to extend the mean- 
ing of the word; for were we to extend it thus far, it would 
be as proper to apply it to thofe who choofe rather to die in 
battle than make their efcape at the expence of their ho- 
nour. Thus we fhould condemn as filicides the brave Spar- 
tans who died at Thermopylas in defence of their country : 
we fhould alfo be obliged to apply the fame difgraceful epi- 
thet to all thofe well-meaning but weak-minded Chriflians 
in this ifland, who in the laft century chnfe rather to die as 
martyrs than comply with commands which were not mo- 
rally wrong. According to the Gentoo law's, “ it is proper 
for a woman after her hufband’s death to burn herfelf in 
the fire with his corpfe. Every woman who thus burns 
fhall remain in paradife with her hufband three crore and 
fifty lacks of years. If fhe cannot, fhe muft in that cafe 
preferve an inviolable chaftity. If fhe remain chaile, fhe 
goes to paradife ; and if flic do not preferve her chaftity, fhe 

A goes to hell.” 
Among the A cuftom fimilar to this prevailed among many nations 

F.'obertfon'Ton t^ie continent America. When a chief died, a cer- 
tain number of his wfives, of his favourites, and of his flaves, 
W'ere put to death, and interred together with him, that he 
might appear with the fame dignity in his future ftation, 
and be w’aited upon by the fame attendants. This perfua- 
fion is fo deeply rooted, that many of their retainers offer 
themfelves as vi&ims; and the fame cuftom prevails in many 
of the negro nations in Africa. 

If we can believe the hiftorians of Japan, voluntary death 
is common in that empire. The devotees of the idol A- 
mida drown themfelves in his prefence, attended by their re- 
lations and friends, and feveral of the priefts, wrho all con- 
fider the devoted perfon as a faint who is gone to everlaft- 
ing happinefs. Such being the fuppofed honours appro- 

■Hifiory of printed to a voluntary death, it is not furprifing that the Ja- 
panefe anxioufly cherifh a contempt of life. Accordingly 

srol. i. 
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Scythians, 

it is a part of the education of their children “ to repeat 
poems in which the virtues of their anceftors are celebrated, 
an utter contempt of life is inculcated, and fuicide is fet up 
as the moft heroic of actions.” 

A notion feems alfo to have prevailed among the an- 
cient Scythian tribes, that it was pufillanimous and ig- 
noble for a man whofe ftrength was wafted with difeafe 
or infirmity, fo as to be ufelefs to the community, to con- 
tinue to live. It was reckoned an heroic a&ion volun- 
tarily to feek that death which he had not the good for- 
tune to meet in the field of battle. Perverfion of moral 
feeling does not fpring up, we hope, fpontaneoufiy in any 
nation, but is produced by fome peculiarities of fituation. 
A wandering people like the Scythians, who roamed about 
from place to place, might often find it impoflible to attend 
the fick, or to fupply from their precarious ftore the wants 
of the aged and infirm. The aged and infirm themfelves, no 
longer able to fupport the charadter of warriors, would find 
themfelves unhappy. In this way the pradlice of putting to 
death fuch perfons as w'ere ufelefs to the community might 
•originate, and afterwards be inculcated as honourable ; but 
lie who put an end to his infirmities by his own hand, ob- 
tained a chara&cr ftill more illuftrious. 

The tribes of Scandinavia, which worfhipped Odin the 
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“ father of fiaughter,’1 were taught, that dying in the field of SuleM?, 
battle was the moft glorious event that could befal them. —^ 
This was a maxim fuited to a warlike nation. In order to , 7, 
eftablilh it more firmly in the mind, all were excluded from 
Odin’s feaft of heroes who died a natural death. In Afgar- 
dia flood the hall of Odin ; where, feated on a throne, he 
received the fouls of his departed heroes. This place was 
called ya/balla, fignifying “ the hall of thofe who died by 
violence.” Natural death being thus deemed inglorious, and 
punifhed with exclufion from Valhalla the paradife of Odin, 
he who could not enjoy death in the field of battle was led 
to feek it by his own Hands when ficknefs or old age began 
to affail him. In fuch a nation fuicide muft have been very 
common. « 

As fuicide prevailed much in the decline of the Roman prevail, 
empire; when luxury, licentioufnefs, profligacy, and falfeed Inuclli! 
philofophy, pervaded the world, fo it continued to prevail 
even after Chriftianity was eftablifhed. The Romans, when man etn! 
they became converts to Chriftianity, did not renounce theirpuc. 
ancient prejudices and falfe opinions, but blended them with 
the new religion which they embraced. The Gothic na- 
tions alfo, who fubverted the Roman empire, while they re- 
ceived the Chriftian religion, adhered to many of their for- 
mer opinions and manners. Among other criminal pradlices 
which were retained by the Romans and their conquerors, 
that of filicide was one ; but the principles from which it 
proceeded were explained, fo as to appear more agreeable 
to the new fyftem which they had efpoufed. It was com- 
mitted, either to fecure from the danger of apoftacy, to 
procure the honour of martyrdom, or to preferve the crown 
of virginity. 

When we defeend to modern times, we lament to find foTaoLi 
many inftances of fuicide among the moft polifhed nations, who mon *n 1,1 

have the beft opportunities of knowing the atrocity of that un-dern timfl 

natural crime. The Englifti have long been reproached by fo-^efoflii 
reigners for the frequent commiffion of it; and the “ gloomy England! h 
month of November” has been ftigmatized as the feafon t^an hi c 1 

when it is moft common. But this difgraceful imputation, th.er couf 
we think, may be juftly attributed, not to the greater fre-tne!' ' 
quency of the crime in England than in other places, but 
to the cuftom of publiftung in the newfpapers every inftance 
of fuicide which is known. Mr Moore, who lately publifh- 
ed a full inquiry into this fubject, was at great pains to ob- 
tain accurate information concerning the peipetration of this Merrier' 
crime in different countries. Mercier, who wrote in \7%2, '™!au[ 

fays, that the annual number of filicides in Paris was then 
about i 50. He does not tell us how he came by the in-Thenun 
formation ; but we have the authority of the Abbe Fonta-her 

na for afferting, that more perfons put an end to their livescide<‘!11 

in Paris than in London. The Abbe had this information^Gei 
from the lieutenant of the police. Mr Moore was informed - eva. & 
by one of the principal magiftrates of Geneva, that in thataccor(lin 

city, which contains about 2j,ooo inhabitants, the averageto.the ^ 
number of filicides is about eight. The average number ofa''COUIlU 

filicides, from what caufe foever, for the laft^B years, has 
been 32 each year for London, Southwark, and Weftmin- 
Iter. In Edinburgh, which contains 80,000 inhabitants, 
we are convinced the average number of filicides does not 
exceed four. Mr Moore found, from the accounts with 
which he was favoured by the feveral coroners of the conn- 
ty of Kent, that for the laft 18 years the number has been 
upwards of 32 each year. Kent is fuppofed to contain 
200,000 inhabitants, and London 800,000. It is eafy 
therefore to fee, that in the metropolis many inftances of 
fuicide muft occur which are never the fubjed: of legal in- 
quiry, and confequently never made known to the world. 
Whereas in the country towns and villages of Kent it is 
fcarcely poffible to conceal fuch an aclion as felf-murder 

from 
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from the knowledge of the whole neighbourhood. The cal- 
^ eolation therefore refpefting Kent we may receive as true, 
while we muft increafe the average number in London very 
conliderably. Mr Moore computes the average number of 
filicides in England every year at a thoufand ; but the prin- 
ciples on which he founds this opinion are fo imperfedt and 
vague, that we do not think it can be depended on as co- 
ming near the truth. 

It might lead to fome interefting conclufions to compare 
together, not only the number of filicides in different coun- 
tries, but alfo the rank and principles, the fex and age, of 
thofe unhappy perfons by whom it has been committed. 
Mercier fays, that at Paris it was the lower ranks who were 
moft commonly guilty of it; that it was moftly committed 
in garrets or hired lodgings ; and that it proceeded from po- 
verty and oppieflion. A great many, he fays, wrote letters 
to the magiltrates before their death. Mr Moore’s corre- 
fpondent from Geneva informed him, that from the year 
1777 to 17K7 more than 100 fuicides were committed 
in Geneva; that two-thirds of thefe unfortunate perfons 
were men ; that few of the clerical order have been known 
to commit it; and that it is not fo much the end of an im- 
moral, irreligious^ difiipated life, as the effedl of melancholy 
and poverty. By the information obtained from the coro- 
ners of Kent, it appears, that of the 32, three-fourths have 
deftroyed themfelves by hanging; that the proportion of 
males to females has been about two-thirds of the former; 
that no one feafon of the year more dillinguilhed for this 
crime than another ; and that filicide is upon the increafe. 
Our accounts refpefting the city of London are very im- 
perlecff ; but we think ourfelves intitled to conclude, that 
filicide is more common among the great and wealthy than 
among the lower ranks, and that it is ufually the effedl of 
gaming and diffipation. 

Thofe who have inquired into the caufes of fuicide in 
Britain have enumerated many phyfical as well as moral 
caufes. I hey have aferibed it to the variablenefs of our cli- 
mate, to the great ufe of animal food, to ftrong fpirituous 
liquors, to tea, and to the fulphureous exhalations of the 
pit-coal ufed as fuel, which are faid to produce a deprefiion 
of fpirits and nervous affections. Of our climate, we have 
no caufe to complain, nor have we any reafon to impute 
any of our vices to its influence. 'There are many climates 
much more unfavourable where fuicide is fcarcely known. 
1 hat an excefilve quantity of grofs animal food, or of ftrong 

liquors, or of tea, will powerfully affett the human confti- 
turion, we will not deny : but before we confider thefe as 
caufes, it muft firft be determined, whether thofe who are 
guilty of felf-murder be much addidted to them ; and if they 
«ue, whether there be not other caufes much more violent in 
their nature which have operated on their mind; for we 
ought not rafhly to attribute vicious effedts to any of thofe 
things which feem to have been created on purpofe for the 
comfort or convenience of man. We are rather furprifed to 

nd that coal is mentioned even as a diftant caufe of fuicide; 
or it is one of the bleflings of our iflaud : and a good coal 

tire we have always found rather conducive to good fpirits 
than injurious to them. 
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Among the moral caufes which are fuppofed to co-ope- 
rate in producing fuicide in Britain, the freedom of our con- « 1 

ftitution and laws is reckoned one. That rational ^t)er"An!iImoral 
ty fhould have any tendency to encourage crimes of anycaufe?, 
kind, a Chrillian philofopher can never allow ; for fuch an 
opinion is totally difcountenanced by enlightened views of 
nature. Mercier has aferibed the frequency of fuicide in 
Paris to the opprefiion of the late government. Now it ap- 
pears fomewhat extraordinary, that fuicide in one country 
ftiould be occafioned by liberty, and in another by the want 
of it. One of thefe opinions muft be falfe, and it is furely 
not difficult to diftinguifh which. 

Humanity would in moft cafes difpofe us to to conclude, Not owing 
that fuicide is the effeft ofinfanity, were there not fo many always to 
inftances of cool deliberate felf-murder. That fuicide is an‘n‘an‘tI* 
unnatural crime, which none but a madman would commit, 
compaffion indeed may fuppofe : but the murder of a wife, 
a father, or a child, are alfo unnatural; yet compaffion does 
not teach us in all cafes to aferibe fuch a crime to madnefs. 
Paffion may often arife to filch a height of outrage as to be 
fcarcely diftnguifhable from madnefs in its fymptoms and 
its effefts ; yet we always make a diftinftion between 
that madnefs which arifes from difeafe and that which is 
owing to a violent perturbation of mind. If a perfon be 
capable of managing his wordly affairs, of making a will, 
and of difpoling of his propeity, immediately before his 
death, or after he formed the refolution of dying by his 
own hands, fuch a man is not to be confidered as in- 
fane. ^ 

But though a regard for truth prevents us from aferibing But often 
filicide in all cafes to infanky, we .muft aferibe it either to alio to vi. 
infanity or to vicious paffion. Thefe two divifions, weciousPaf" 
imagine, will comprehend every fpecies of it, whether ari-llon' 
fing from melancholy, tad'nim vita or ennui, difappointment 
in ichemes of ambition or love, pride, gaming, or a defire to 
avoid the fhame of a public execution ; paffions which are of- 
ten increafed by falfe views of God, of man, and of a future 
ftat«, arifing from deifm and infidelity. If thefe be the caufes 
of fuicide in modern time, what a dii'graceful contraft do they 
form to thofe principles which actuated many of the ancient 
philofophers,theGentoos,the Japanefe, and theworihippers of 
Odin? When they committed fuicide, they committed it from 
principle, from a belief of its lawfulnefs, and the hope of be- 
ing rewarded for what they judged an honourable facrifice. 
But in modern times, we are forry to fay, when it is not 
the effed. of madnefs, it is the effed of vice: and when it 
is the effed of vice, it proves that the vicious paffions are 
then indulged to the higheft degree ; for there is no crime 
which a man can commit that is fo ftrong a fympton of the vio- 
lence of particular paffions. It is from not attending to this 
circumftance, that it has been found fo difficult to refute the 
arguments in favour of fuicide. If the criminality of fili- 
cide be confined merely to the violent adion, many apologies 
may be made for it ; but if it he confidered folely as the 
effed of vice, as the llrongeft fymptom of ungoverned paf- 
fion, he who undertakes its defence muft undertake the de- 
fence oi what all men will loudly condemn (a). 

It is unnecefiary then to enter particularly into the argu- 
I ments 

rinl ^ entertained a very juft fenfe of the atrocity of fuicide. Quintus Curtins introduces Da- 
r . ie 0 °w,ng fpeech, when he had loft his empire : “ I wait (favs the unfortunate monarch) the iffue of my 

than by°my own perhapS’ that 1 do not tcrm;nate mY own life ; but I choofe rather to die by the crime of another 

from7 Ve!t ^ PIea^rc of prefentmg to our readers the following beautiful paffage upon this fuhjed 
• • • - s letters : I am perfuaded (fays this elegant writer) this difguft of life is frequently indulged out of a* r . IS efteemerl ac n msirL' J i- *  .t i• . -LC£tcr principle of mere vanity. it is eiteemed as a mark of uncommon refinement, and as placing a man above the ordinary iy, 

level 
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Suicide/ ments of tliofe cafuifls who have undertaken the defpicable 

* office of advocates for the crime of filicide. 1 heir talents 
TTnnprff niiaht furely have been employed more ufefully to the world, 
fury men- and more honourably to themfelves, than in pleading for a 
ter into the crime which, if it were committed by every man to whom 

their principles would make it lawful, would totally deftroy 
home of the nobleft virtues, fortitude, patience, and refigna- 
tion ; nay, would deftroy fociety itfelf, and teach us to 
defpife the opinion that this world is a Hate of prepaiation 
for another. “ I came into hie without my own confent, 
and may I not quit it at pleafure (lay the advocates for 
filicide). If, becaufe we came into life without our own con- 
fent, we might quit it at pleafure, why may we not Ipend 
our Hie alfo as we pleafe ? Why may we not rob and 
murder, and commit every kind of crime, if mere inclination 
is to be the rule o! a&ion ? Thus upon the principles of 
fuicide the highwayman and murderer may reafon, and every 
man may find a fumcient apology for any crime which he 
is tempted to commit. Or this abfurdity may be otnerwi.e 
anfwered ; As we came into life without our own confent, 
we mull have come with the confent of feme other being ; 
and logic fay?, that with the confent of that Being only can 
we lawfully quit it. 

T *rL It is Efficient fnortly to fay, that fuicide is contrary to 
criminality the ftrongeft principle of the human conftitution, feit-pre- 
and imiru-|eivat[on V that it is rebellion againft God; that it iscruel- 
<icliee- ty to the feelings and reputation, and often takes away 

the fubfiftenceof a wffie, a child, or a father ; that it proves 
a want of fortitude to brave misfortunes ; that it delivers 
only from imagined to plunge into real evils. We may 
add, that almoft every inftance of fuicide of which we have 
heard was rad), imprudent, and premature, interrupted a 
ufeful life, or prevented a more honourable death, hlad 
Cato’s pride permitted him to yield himfelf to the genero- 
fity of C as far, his chara&er and his influence might have con- 
tributed to retard the fkvery of his country, whicu his 
death tended to haften. Had Brutus and Caffius not exe- 
cuted the fatal refolution which they had formed, of eying 
by their own hands in cafe of misfortune, the battle of 
Phihppi might have had a very different iffue. Had Han- 
nibal furrendered himfelf to the Romans, rnftead of {wallow- 
ing pcifon, he would have gained more glory m braving 

' Ceain, 
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their tortures than he won in the battle of Cannae ; for to Suit 
die innocently and heroically is the greateft exertion of hu- v 
man fortitude. „ „ lS 

As fuicide was deemed ?. crime-by the moft illuftnous and How, 
virtuous of the Greek and Roman philofophers,Jt was con-| e4 

fidered as a crime, by the laws, and treated with ignomi- - 
ny. By the law of Thebes filicides were to have no ho- 
nours paid to their memory f. 'I he Athenian law ordain- 
ed the hand which committed the deed to be cut off, and«m. 
burned apart from the reft of the body. The body was noHjg 
buried with the ufual folemnities, but was ignominioufly ’ h 
thrown into fome pit. In Ces and Maffiha the ancient Mai - 
feilles), it was coniidered as a crime againft the fate ; and it 
was therefore neceflary for thoie who wifhed to deftroy 
themfelves to obtain permiffion from the magi'ftratcs. § Piu 
taich acquaints us, that an unaccountable paffion for fui 

Pith S 
oil tk, 

cide feized the Milefian virgins; from indulging which,,* 
-they could not be prevented by the tears and entreaties of';! 
parents and friends : but what perfuaiion and entreaty could 
not effect was accomplithed by very different means. A s 
decree was iffued, “ that the body of every young woman 
who hanged herfelf fhould be dragged naked through the 1 
greets by the fame rope with which fire had Committed the 
deed.” This wife edict put a compkteftop to the extraor- S 
dinary frenzy, and filicide was no longer committed by the f 
virgins of Miletus. •? J 

In the early part of the Roman hiftory there feems to By.J 
have been feldom occafion for framing any laws againft fui-Ronil 
cide. The only inflav.ce recorded occurs in the reign of 
Tatquinius Prifcus. The foldiers who were appointed to 
make drains and common fewers, thinking themfelves dif- 
graced by fuch fervile offices, put themfelves^to death in 
great numbers. The king ordered the bodies of all the ielf- 
murderers to he expofed on croffes, and this pm -.n c* 
tual flop to the practice. It is doubtful whether there was 
any flanding law againft fuicide during the exiitence of the 
republic ; but during the reign of. the emperors it was 
thought proper to lay it under certain regulations, though 
not abfolutely to condemn it as a crime. In juftinian’s Di L;V. 
gefts there is a law, by which it was ena&cd, “that if per- i tl 
fons accufed, or who had been found 'guilty, of any crimepu 
fnould make away with themfelves, their effects fhould he 

confifcated.” 

. ^ - r r o ft,,-vnffiar feelino-s of happinefe. True good fenfe, however, moft certainly con- 
1 a ch“-M ^iefcence-in the 

. p “T/SoTT Tronic fy'mpto™ of a well conilituled mind. Sclf-wear ioefs i. a circumllaace that ever of Providence 15 ° ^ g Kpw tl-e m-eateft and indeed the peculiar infirmity, of human nature. It is a no- 
attends folly ; a,l!U ^ °^r thf mouth of Cato, in hi&Treatife upon old Age ; Non lubet mihi (fays that venerable 

^ M'f'clru*; r,TM me ^Jfe p.nitet : .uoniam Ha - nonfrujlra me 
natum exijlmem. fb a v fman portion of mankind to ad the fame glorious part that afforded fuch high 

It is in the power, i > • t. Llt the number is yet far more ineonfiderable of thofe who cannot, in any fta- 
fatisfaftion to this diftingurfhed pat" t ^ ren^er life ;uftiy valuable. Who is it that is placed out of the 
tjon, fecure themfelves a ‘“"g1. . - ' , f‘ 'of affections, and that cannot provide for his own happraefs, 

fit/nbuliXetting STZSi of others 1 As this difeafe of the nund generaHy breaks ont^wuh, J ^ f r - 1 A.  H t T r 1 t 
ei rare oi ouicis;  o . ' . ^ r i n ^ ♦.S’ uy   n o , i i oreater delieaev of tafte and reafon than is the ufual allotment ol 

,e„ee in thofe who are fuppofen to in the pa,fui,s of nfelul knowledge > or if one 
their fellow-creatures, one may alk tnera, a lading feaft to tiie mind! or,” can there be 
can ever be weary of benefitmg mankrad ! WU b« (o be d:fcovered or c0„fiimed! 
wanting a ptafurabk «W^‘°lin“k whom we«„ relieve by onr bounty, affifl by our conn- 
lo complain that me has no j y > , r t i - b we poffefs and is juft as rational as to die tor third 
fels, or enliven by our pretence ts, to lamen^ the , hahit

J
of receiving all his pleafures from 

a,e‘mere/eK indulgences, he wears “^^^^^XeUtioT^ Md U1 up 

[rmeXlTu/gLuficaSlXforl he has completed the circle of his duration, and either wretchedly £t down 
the remainder of his days in difeontent, or raihly throw them up in defpaur, ^ 
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cotififcated.” But this pumfhment only took place when 
co nfi feat ion of goods happened to be the penalty appointed 
by the law for the crime of which the fell-murderer was 
accufed or found guilty, and was not inflicted for filicide 
committed in any other circumftances. 

When the Chriftian church had extended its jiirifdiction 
ns. in the Roman empire, it was decreed in the fixth century, 

that no commemoration fhould be made in the eucharift for 
Inch as detiroyed themfelves ; neither fhould their bodies be 
carried out to burial with pfalms, nor have the ulual fervice 
laid over them. This ecclefialtical law continued till the re- 
formation, when it was admitted into the llatute code ot Eng- 
land by the authority of parliament. As an additional punifh- 
ment, however, confifcation of land and goods feems to have 

Twbeen adopted from the Danes, as we learn from Bra&onJ. 
tu~ At prefent the punifhment confifts in confifcating all the 

perfonal property of a felo de fe for the ufe of the crown, 
and in excluding his body from interment in confecrated 
ground. The warrant of the coroner requires that the bo- 
dy fhould he buried in feme public highway, and a flake 
driven through it to incieafe the ignominy. 

To inquire into the prevalence and caufes of crimes, in or- 
apu.der to difeover themofljudicious methods of preventing them, 
nr is the duty of the patriot and the Chriftian. Suicide, we 

J>uM £nd, is a common and an increafing evil: but it is a difficult 
S ,^cC matter to find an effedlual remedy ; for what motives can 

- ■ be held out fufficient to influence that man’s mind who 
is deaf to the voice of nature fpeaking within him, and 
to the voice of nature’s God declaring that he is fta- 
tioried at a poft which it is his duty to maintain? His re- 
putation and property are indeed within the reach of the 
laws, his body may be treated with ignominy, and his pro- 
perty confifcated ; but this punifhment will not be a pre- 
ventive, even if it could be always inflicfled ; and that it is 
feldom inflidled, though the laws have decreed it, is well 
known. The humanity of the prefent age difpofes us to 
lympathi.fe with the relations of the deceafed, inftead of 
demanding that the fentence of the law lliould be exe- 
cuted. It is a generally received opinion, and a juft one, 
that punifhments decreed by human laws (hould be directed 
only againft inch crimes as are injurious to iociely ; but 
when,it is hence inferred, that filicide ought not to be fub- 
je<ft to the cognizance of human laws, every rule of logic is 
violated. There is no man, however mean in ftation and 
in talents, whofe life may not, on fome occafions, be ufe'ui 
to the community at large ; and to conclude, that a perfon 
who fancies himfelf ufelefs may therefore lawfully put a 
period to his life, is as lalfe reafoning as it would be to 
conclude, that by killing a poor man, who lives on the public, 
we fhould perform an action not only innocent but meritori- 
ous, as we fhould thereby free fociety from one of its burdens. 

SUIDAS, a Greek writer, according to fome, flourifhed 
in the 1 ith century, under the reign of the Emperor Alexius 
Comnenus; according to others, before the i oth century. 
He wrote in Greek an Hiftorical and Geographical Dictio- 
nary or Lexicon ; a work which, though not always ftrict- 
ly aecurate, is neverthelefs of great importance, as it con- 
tains many things taken from the ancients that are no- 
vnere the to be found. The belt edition of Suidas is 
that of Kuifter, in Greek and Latin, with notes, printed 
in 3 vo^s lob which has 1. en much-improved by Toup. 

Lapis bUILLUS. See Swiuc-Stone. 
► >U1 F, is ufed in different fenfes; as, 1. Suit of court, 

01 iuit-fervice, which is an attendance the tenant owes to 
Ins lord s court. 2. Suit-covenant, where a oeribn has co- 
venanted to do fervice in the court of the lord. 3. Suit- 
cuftom, which is where one and his anceftors have owed 

fait time out of mind. 4. It is ufed for a petition to the 
king or any perfon of dignity, where a lord diftrains his te- 

Siiit. 

nant for fait, and none is due. In .this cafe, the party 
may have an attachment againft him to appear in the king’s 
court. 

Suit, in law, the fame with aftion. The Romans in- 
troduced pretty early fet forms for aftions and fuits into their 
law, after the example of the Greeks ; and made it a rule, 
that each injury fhould be redreffed by its proper remedy 
only. “ ySd'iones, (fay the Pandedts) compojita funt quibus 
inter fe homines difeeptarent, quas aSiones nepopu/us prout vellet 
injlitueret, certas folernnefque ejfe volueruni.” The forms of 
thefe adtions were oriiinally preferved in the books of the 
pontifical college as choice and ineftimable fecrets, till one 
Cneius Flavius, the fecretary of Appius Claudius, Hole a 
copy and publifhed them to the people. The conceal- 
ment was ridiculous: but the eftabliffiment of fome ftand- 
ard was undoubtedly neceffary to fix the true ftate of a qlie- BLidft. 
ftion of right; left, in a long and arbitrary procefs, it might Comment. 
be fhifted continually, and be at length no longer difeerni- 
ble. Or, as Cicero exprefles it, “ funt jura, funt formula; ^ 
de omnibus rebus ccnfiduta, ne quis aut in genere injur'ue, out in 
ratlone aSionis, err are poffit. Expnffa enim funt ex uniufeu- 
jujque damno, dolor , incqmmodo, calamitate, injuria, public# a 
prat ore formula, ad quas privata lis accommodalur.” And in 
the fame manner Bradton, fpeaking of the original writs 
upon which all our adtions are founded, declares them to 
be fixed and immutable, unlefs by authority of parliament. 
And all the modern legiflators of Europe have found it 
expedient, from the fame reafons, to fall into the fame 
or a fimilar method. In England, the feveral fuits, or re- 
medial inftruments of juftice, are, from the fubjedt of them, 
diftinguifhed into three kinds ; adtions perfonal, real, and 
mixed. 

Perfonal adtions are fuch whereby a man claims a debt, 
or perfonal duty, or damages in lieu thereof; and likewife 
whereby a man claims a fatisfadtion in damages for fome in- 
jury done to his perlon or property. The former are faid 
to be founded upon contradts, the latter upon torts or 
wrongs : and they are the fame which the civil law calls 
“ aftiones in perfonam, qua adverfus eum intenduntur qui ex 
contractu vel delicto ob/igatus ejl aliquiddare vel concedesed’ Of 
the former nature are all adtions upon debt or promifes ; of 
the latter are all adtions of trefpalfes, nuifances, affiaults, de- 
famatory words, and the like. 

Real actions (or, as they are called in the Mirror, feodal 
addons'), which concern real property only, are fuch where- 
by the plaintiff, here called the demandant, claims title to 
have any lands or tenements, rents, commons, or other 
hereditaments, in fee-fimple, fee-tail, or for term of life. 
By thefe adtions formerly all difputes concerning real 
eftates were decided ; but they are now pretty generally 
laid afide in pradtice, upon account of the great nicety re- 
quired in their management, and the inconvenient length 
of their procefs; a much more expeditious method of try- 
ing titles being iince introduced, by other adtions pctfonal 
and mixed. 

Mixed actions are fuits partaking of the mixture of the 
other two, wherein fome real property is demanded, and 
alfo perfonal damages for a wrong futlained. As for in- 
ftance, an adtion of wafte : which is brought by him who 
hath the inheritance, in remainder or reverfion, againft the 
tenant for life, who hath committed wafte therein, to recover 
not only the land wafted, which would make it merely a 
real adtion ; but alio treble damages, in puriuance of the 
flatute of Gloucefter, which is a perfonal recompenfe ; and 
fo both, being joined together, denominate it a mixed a3ion. 

I 2 The 
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Sully The orderly parts of a fuit are thefe ; I. The original 

,u,4 r ’writ. 2. The procefs. 3. The pleadings. 4. The ijfue or ^u.p^iui. {]emurrer> ^ The trial. 6. The judgment, and its inci- 

dents. 7. The proceedings in nature of appeals. 8. The 
execution. See thefe articles. 

SULLY. See Bethune. 
SULPHAT, in the new chemical nomenclature, de- 

notes a compound of the fulphunc acid with fome other 
fubftance. 

SULPHUR, a well known fubftance, which is yellow, 
tallelefs, hard, brittle, and when rubbed becomes eleftric. 
Its fpecific gravity is from 1,9 to 2,35. According to 
Bergman, it gently evaporates at 170, melts at 185, and 
flames at 302 of Fahrenheit. It burns with a blue flame, 
and a difagreeable fuffocating fmell ; in clofe veflels it lu- 
blimes without decompofition, or only a decompolition pro- 

Kirivans portionable to the quantity of air they contain ; when melt- 
JV1 inem- ed it becomes red, but recovers its colour on cooling. It 

is infoluble in water, though by long trituration it is faid 
water will take up fome of it, but it is rather diffufed than 
diffolved in it ; neither can fpirit of wine unite to it, except 
when both are in a vaporous ftate, and then 72 parts of 
fpirit of wine take up 1 of fulphur ; it is foluble in hot oils, 
and alfo in fixed alkalis, both in the dry and liquid way ; 
it is decompofed by boiling in concentrated nitrous acid, 
partly decompofed and partly dilfolved by the vitriolic and 
oxygenated muriatic acid. See ChEm 1 s-Index. 

Sulphur was formerly fuppofed to confift of fulphuric acid 
and phlogifton, in the proportion of 60 parts of the former 
to 40 of the latter ; but by the new fyftem which is now 
generally adopted, fulphur is reckoned a Ample fubftance, 
and the fulphuric acid a compound of fulphur and oxygene 
or vital air. This conclulion is founded on the following 
fafts : 1. Sulphur does not burn unlefs vital air have accefs 
to it. 2. During combuftion it abforbs vital ait from the 
atmofphere. 3. The fulphuric produced by the combuftion 
of fulphur is equal in weight to the fulphur employed and 
the quantity of air that has been confumed. 

Sulphur is found fometimes pure, and fometimes in com- 
bination with other fuhftances. Of pure fulphur there are 
feven varieties. 1. Tranfparent fulphur, in eight-fided cry- 
ftals, with two truncated pyramids. It is generally depo- 
iited by water on the furface of calcareous fpar. Cadiz 

Tour coy's fu]ppur ;s Qf this kind. 2. Tranfparent fulphur in irregular 
taemijiry. fragments# Such is the fulphur of Switzerland. 3. Whi- 

tifh pulverulent fulphur, depoiited in filiceous geodes. In 
Franche Compte there are flints full of fulphur. 4. Pul- 
verulent fulphur depofited on the furface of mineral waters, 
fuch as tliofe of Aix-la-Chapelle. 5. Cryftalline fulphur 
that has been fublimed, found in the neighbourhood of 
volcanoes. 6. Pulverulent fulphur fublimed from volcanoes, 
found in abundance at Solfatara in the vicinity of Naples. 
7. Sulphur in ftala&ites, formed by volcanic fires. 

Sulphuc is alfo found united with different fubftances, as 
with metals, when it is called pyrites ; a Abort account of 
which may be feen under the article Pyrites. Sometimes 
it is combined with calcareous earth, as in fetid calcareous 
ftonea and fwine-ftone. It has lately been difeovered, that 
fulphur is formed by a natural procefs in animals and vege- 
tables beginning to putrefy. It is found on liable-walls 
and in privies. It is alfo cxtra&ed from vegetables, from 
dock-root, cochlearia, &c. M. Deyeux obtained it from 
the white of eggs. It has been alfo procured from horfe- 

The fidphur ufed in Great Britain is generally brought 
in a pure irate from volcanic countries, where it abounds in 
an inexhauftible quantity. It is well known, however, that 

fome of the metallic ores in this country abound with it; Sul 
but from the common mode of purifying them, the fulphur 
is diffipated and loft. Dr Watfon has flrown, in a paper on 
lead 01 e in the Philofophical Tranfa&ions, that not lefs than 
700 tons are annually diflipated in the various lead-mines of 
England. 

It is extrafted'from pyrites in the following manner in 
Saxony and Bohemia. The pyrites is put in imall pieces 
into earthen tubes : one of the tubes is placed on a fur- 
nace, and the other paftes into a fquare veffel of caft iron 
containing water. The fulphur is difunited by the heat 
from the pyrites, and pafles into the veflel ; but it is then 
very impure. It is afterwards melted in an iron ladle, when 
the earthy and metallic particles are depofited by their 
weight, and the fulphur being light rifes to the top. It is 
then poured off into a copper boiler, where it is farther pu- 
rified, and afterwards poured into cylindrical moulds of wood, 
from which it receives the fhape in which it is ufually fold. 

When melted fulphur is gently heated, it flies off in a 
yellow powder, which is called flowers of fulphur. The ope- 
ration is performed in this manner : Common fulphur in 
powder is put into an earthen cucurbit, to the top of which 
a number of earthen pots inferted in one another is fixed, 
known by the name of aludels. The cucurbit is then heat- 
ed till the fulphur become liquid : it then riles and attaches 
itielf to the iides of the aludels. 

Sulphur combined with an alkali is called hepar flulphuris% 
liver of fulphur, becaufe it refembles in colour the liver of 
animals. In the French nomenclature it is called Ju/phure, 
and by thofe Britifti chemifts who have adopted the new fyf- 
tem fulphuret. 

Water decompofes the fulphuret. The fulphur is preci- 
pitated by acids, when a particular gas is extricated com- 
monly called hepatic gas, or, what is more expreffive of its. 
corc\'po{\\\o'CL, fu/phurated hydrogenous gas. The fetor of this 
gas is infufferable, and is fatal to animals. It communicates 
a green colour to fyrup of violets, and burns with a light- 
blue flame. It adfs on metals and metallic oxides, efpecial- 
ly thofe of lead and bifmuth, which it foon blackens. It 
is decompofed by vital air ; and accordingly, when it comes 
into contaft with atmofphei ic air, a portion of the fulphur 
is feparated. For this reafon fulphureous waters do not 
contain genuine liver of fulphur. 

The mineral acids adft differently on fulphur. If the ful- 
phuric acid be boiled on fulphur, the acid acquires an am- 
ber colour, and a fulphureous fmell; the fulphur melts and 
fwims like oil. When cooled, it concretes into globules of 
a greenifh hue ; but a fmall portion of the fulphur is diffol- 
ved in the acid, which may be precipitated by an alkali. 
The flaming red nitrous acid adfs powerfully on fulphur. 
When poured upon melted lulphur, it occafions detonation 
and inflammation. The common muriatic acid produces no 
effect upon it; but the oxygenated muriatic acid a6ls upon 
it with force. 

Sulphur unites readily with all metallic fubftances, ex- 
cepting gold, platina, and zinc ; at leaft we have not found 
the means of uniting it with thefe direftly, and without 
fome intermediate fubftance. The degrees of affinity with 
which fulphur combines with thole metals to which it may 
be readily united arc different ; for it not only unites more 
eafily and abundantly with fome tl «m with others, but it alfo 
quits thofe with which it has a lefs affinity, to unite with 
others to which it has a ftronger affinity. 

The affinities of fulphur, according to Mr Geoffroy’s 
table, are, fixed alkali, iron, copper, lead, filver, regulus of 
antimony, mercury, and gold; and, according to Mr Gel- 
lert’s table, they are, iron, copper, tin, lead, filver, bifmuth, 

regulus 
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regulus of antimony, mercury, arfenic, and cobait: gold and 
7,inc are marked in this table as being incapable of uniting 
with fulphur. 

The compounds formed by fulphur with different metals 
are different ; but all of them pofl’efs a metallic luilre, with- 
out any du&flity : thefe combinations of fulphur and of me- 
tals are very frequently found in a natural ftate. Almofl 
all the metals which we dig from the earth are naturally 
found combined with lulphur, forming moil of the ores and 
metallic minerals. 

It is a curious phenomenon, that nitre mixed with fulphur 
burns rapidly, even in dole veffels; this is eafily explained 
by the new fyilem. Nitre, when heat is applied to it, yields 
a great quantity of vital air ; and fulphur is a combuflible 
body, or, which is the fame thing, has a ftrong attraction 
for vital air. As vital air is thus fupplied, which is the on- 
ly principle neceflary to combuflion, communication with 
the atmofpheric air is unneceffary. The fulphur will burn 
till the whole vital air which the nitre furniflies be confu- 
med. The products obtained by this procefs are different 
according to the proportions of nitre and fulphur which are 
employed. If eight parts of fulphur and one of nitre be fet 
on fire in a clofe vefiel, fulphuric acid is produced; and this 
is the method by which oil of vitriol or ftrong fulphuric 
acid was formerly made in Great Britain. The veflels in 
which the operation was performed were large glafs bal- 
loons, with very large necks, each containing 400 or 500 
pints. But it was attended with great expence, on account 
of the high price and brittlenefs of the balloons. A few 
years ago a cheaper method has been attempted with fuc- 
eefs in France. 'Hie fulphur is burned on a kind of grid- 
irons, in large apartments lined with lead. As the acid con- 
denfes it is conveyed by gutters into a refervoir, and after- 
wards concentrated. It muft be obferved, that the fulphu- 
ric acid thus obtained is always combined with a little ful- 
phur and fulphat of pot-afh, a fmall quantity of aluminous 
fulphat and fulphat of lead; but thefe fubftances are in fo 
imall a proportion, that for common tile it is not neceffaty 
to feparate them. If neceffary, however, it may eafdy be 
done by diflilHng the acid to drynefs. 

Gunpowder, the terrible efte&s of which are owing to 
ns ftrong tendency to combuftion, is a mixture of fulphur, 
nitre, and charcoal. (See Gunpowder). But there is 
another mixture of which fulphur is an ingredient Hill more 
■violent in its tffcfts : This is called fulminating powder, and 
rs compofed of three parts of nitre, two parts of the carbo- 
nate of pot-afh, and one of powdered fulphur. Thefe being 
clofely united together by trituration in a hot marble mortar, 
when expofed to a flight decree of heat, will melt, and 
produce a violent detonation like the report of a cannon, 
A dram of this mixture is fuffieient for the experiment. 

Sulphur is of great ufe in chemiftry, in medicine, and 
the arts. Sulphur is ufeful in making fome fufions, preci- 
pitations, and feparations of metals and minerals ; but is 
particularly ufeful, as being the fubfiance from which the 
iulphuric acid is obtained. Hepar fulphuris is employed in- 
chemiftry for making feveral lolutions. 

Sulphur is employed in medicine both Internally and ex- 
ternally. It is given either in flowers or in lozenges, made 
up with fugar, or joined to magnefia, cryftals of tartar, 
manna, caffia, lenitive ele&uary, &c. Two or three drams 
generally prove laxative and it is given in fuch dofes in 
cafes ot piles, of uterine, and other hoemorrhagies; becaufe 
it does not ilimulate nor heat during its operation, nor leave 
a difpofition to coftivenefe, as rhubarb, aloes, and other hot 
refinous purges do. Sulphur was formerly much recom- 
mended in. coughs and diieafes of the breaft, but of late its 
virtues as a pectoral have been- much doubted. When ap- 
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plied externally, it is mixed with fome un&uous fubftance, 
as hogs lard, butter, &e. and is rubbed on fuch parts of the 
body as are affedted with eruptions. 

Some phyficians and chemiits, confrden’ng that fulphur is 
infoluble in w'ater, and capable of refilling the action of moft 
menftruums, have affirmed, that it can produce no effect 
when taken internally, fingle and unaltered ; but this afler- 
tion feems to be without foundation; for it is certain, 
that the fweat and peripiration of thofe who take fulphur 
internally have a fmell evidently fulphureous. Befides, ful- 
phur is much more foluble than is generally believed. It is 
attacked by all oily and faponaceous fubftances, and confe- 
quently by almoft all animal liquors. 

We cannot eafily form a very diftinct and clear idea of 
the manner in which fulphur adts internally upon our bo- 
dies ; but, from observations made upon its effects, it ap- 
pears to be dividing, ftimulating, and fomewhat heating r 
it principally acts upon the perfpirable parts of the body',, 
the chief of which are the fkin and lungs ; and from this- 
property it is particularly ufeful in fome difeafes of thefe 
parts. 

Sulphur is alfa a powerful repellent, as appears from its- 
enring feveral kinds of itch, merely by external application, 
in form of ointments and pomatums. Several mineral wa- 
ters, which are drunk or ufed as baths for fome difeaies, owe 
their good qualities to fulphur contained in them. 

Sulphur is alio ufed in feveral arts. By means of it fine 
impreffions of engraved flones are taken. Matches are 
formed of it; and its utility as an ingredient in the prepa- 
ration of gunpowder and fireworks is well-known. Laftly, 
it is ufed for whitening wool, filk, and many other matters, 
expofed to its vapour during its combuflion ; the colours and 
rednefs of which could not be deftroyed by any other fub-- 
fiance, but are quickly effaced by this acid vapour, 

SuirHUR-lVort, in botany. See Peucedan.um. 
SULPHURIC-acid, the name adopted by the French.! 

chemitls for the vitriolic acid. It is formed by a combina- 
tion of fulphur with vital air, as deferibed under the article 
Sulphur. When fulphur is burned with a low degree of 
heat, it burns with a blue flame, and diflfufes a fuffocating 
vapour, which, when collecled, is called fulphureous acid. 
When fulphur is expofed to ilrong heat it burns rapidly,, 
and emits a lively, white flame, and' has no fmell; the refi- 
due is called fulphuric acid. The fulphureous is a weaker- 
acid than the fulphuric, owing to its containing a lefs quan- 
tity of oxygene. 

SUIyPICIA,, an ancient Roman poetefs, who lived un- 
der the reign of Domitian, and has been fo much admired 
as to be termed the Roman Sappho. We have nothing,, 
however, left of her writings but a fatire, or rather the 
fragment of one, againfl Domitian, who publifhed a decree 
for the banifliment of philofophers from Rome : which fa- 
tire is to be found in Scaliger s- Appendix Virgiliana. She 
is irentioned by Martial and Sidonius-Apolliiiaris ; and is 
faid to have addrefled a poem on conjugal love to her huf- 
band Calcnus, a Roman knight. 

SULPICIUS (Severus)v an ecclefiaflical writer who 
fiburifhed about the beginning of the 5th century, and was 
contemporary with Rufinus and St Jerome. He w'as the dif- 
eiple of St Martin of Pours,.whofe life he has written j and' 
the friend of Paulinas bifhop of Nola, with whom he held 
an intimate correfpondence. The principal of his works 
is his Hifloria Sacra, from the creation of the world to the 
confulate of Stilicho and Aurelian, about the year 400 ; in 
which his flyle is elegant beyond the age he lived in. 

SULTAN, or Soldan, a title or appellation given to 
the emperor of the Turks. 

Vattier will have the word Turkiflr, and to fignify king 
of 

Su’phur 
ii ; 

Sultan. 
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ilzer. of kings ; adding;, that it was firft given to the Turlufh prin- 
■v ces'Angrolipex and Mafgud, about the year 1055: others 

will have it originally Peifian, alleging, in proof hereof, an 
ancient medal of Cofroe : others derive it imm fb'Janusjqunfi 
Joins dom'mus : others from the Hebrew fcha.nl ox Jhtleth, 

■“ to rule, reign.” ^ . . 
It had its rife under Mahmoud, fon of Sebefteghm, the 

firft emperor of the dynafty of the G-azneviJes, towards the 
clofe of the fourth century of the era of the Hegita : when 
that prince going to Segeftan to reduce Kalat governor of 
that irrovince, who aftefted the fovereignty, Kalaf was no 
foonei advertifed of his coming than he went out to meet 
him, delivered the keys of his fortrefs, and owned him his 
fu/fm, that is, his lord or commander. '1 he title pleaied 

* Mahmoud fo well, that he a’Turned it ever afterwards; 
and from him it paffed to his defendants, and to other Ma- 
hometan princes. It is cl :efly confined to the 1 urkilh and 
Perfian monarchs. . 

SULZER (M.), a celebrated philofopher, was born at 
Winterthun, in the canton of Zurich, October 16. 1720. 
hie was the youngeft of 25 children. His early education 
clid not promife much, tluv it was by no means neglected, 
He had little inclination for what is called in the fclmols the 
ftudy of humaJlj, and made but a fmall progrefs in the 

■learned languages, which were to prepare him for the ftudy 
of theology, for which profeffion his parents defigned him. 
At the ao-e of 16, when he went to the academical Ichool 
of Zurich, he had not the fmalleft notion of the fciences, or 
of elegant literature, and confequently no tafte Hr ftudy. 
The firft incident that developed a hidden germ of philoio- 
phical crenius, was his meeting with Wolfe’s Metaphyfics : 
tliis was the birth of his tafte for fcience ; but he wanted a 
rniide The clerfyman with whom he lodged was an ig- 
morant man ; and the academical prekaions were as yet, 
above the reach of his comprehenfion. On the other hand, 
a fedentary life was not the thing he liked, nor to which he 
had been atcuftomed ; and, moreover, a fociable turn of 
mind led him often into company, where he loft much time 
in frivolous amufements, yet without corrupting his morals. 
Who, that obferved him at this period, fays Mr Formey in 
his Eu/omm, would have thought that Suher would one 
day be mtmbered among the moft knowing and wife men 
of his time ? The learned Gefner was the inftmment of 1 ro- 
vidence that rendered Sulzer’s inclination to ftudy trium- 
phant over his paffion for amufement and company. Ani- 
mated by the counfels and example of this worthy and learn- 
ed man/he applied himfelf to philofophy and mathematics 
with great ardour, and refumed the purfiut or Grecian lite- 
rature and the Oriental languages.^ T he contemplation of 
nature became his noble and favourite paffion. An ecckh- 
nftical fettkment in a rural fcer.e, that exhibited happy ob- 
Tcfts and occafxons for this delightful ftudy, began to render 
his davs happy and ufeful; and lie publiihed in 1 741, Mo- 
ral Contemplations of the Works of Nature -, and the year fol- 
lowing an ‘Account of a journey he had made through the 
Alps ; which ffiowed, at the fame time, his knowledge of 
natural hiftory, and the tafte and fenftbiiity with which he 
furveved the beauties of nature, and the grandeur and good- 
nefs of its Author. He afterwards became private tutor 
to a young gentleman at Magdeburg. _ j. his procured him 
the acquaintance of Meffrs Maupertms, Euler, and SacK, 
which opened to his merit the path of preferment, ana ad- 
vanced.him fucceffively to the place of mathematical protef- 
for in the King’s College at Berlin, in 1747, and to that of 
member of Uie Royal Academy in 1 j 

In this laft quality he diftiriguiffied himfelf in a very emi- 
nent manner, enriched the clafs of fpeculative philolophy 
with a great number of excellent memoirs, andwasjuitly 

confidered as one of the firft-rate metaphyficians in Germa- 
ny. But his genius was not confined to this branch of 
fcience. His Univerfal theory oj the Fine Arts is a valu- 
able production. A profound knowledge of the aits and 
fciences, and a nerfedt acquaintance with tine tafte, are emi- 
nently difplayed in this work, and will fecure to its author 
-1 '-''v>‘*r*'2nent and diftingufthed rank in the icpubhc o ilI- 

The firft volume of this excellent work was p.ubhih- 

Sulj 

Suit,a 

ters. 
ed in 1771, and the lecond in 1774- Me fhall not here 
rrive a catalogue of the writings o; ]1/I. Stuzer , buc we can- 
not help mentioning his Remarks on the Fhilofophical Ejfays 
of the late Mr Hume, as a work of real merit, which does 
jultice to .the acutenets, while it often detects the fophiftry, 
of the Britifh Bayk. The moral charader of M. Sulzer 
was amiable and virtuous : fociability and beneficence were 
its charadteriftical lines ; and his virtues were animated by 
that facred philofophy that forms the Chriftian, ennobles 
man, and is the only fource of that heart-felt ferenity and 
fedate fortitude which fupport humanity, when every other 
objedt of confidence fails. His dying moments were calm, 
humble, and fublime ; and when he expired, the placid and 
compofed air of his countenance made his mourning friends 
doubt, for fome time, whether it was death or fkep that had 
fufpended his conyerfation. He had no enemy; and his friends 
were numerous, affeCfionate, and worthy of the tendei it- 
turns he made them. 

The king of Pruffia diftinguiffied him by repeated marks 
of munificence and favour. We learn, however, that his 
royal protedtor had never feen him before the end of the 
year 1S77, though he had been member of the academy 
from the year i. he audience, indeed, though late 
vouchiafed, was honourable to M. Sulzer, with whom the 
monarch converfed for a long time witu the gieaceit affabili- 
ty and condeicenfion. 

SUM, fignifies the quantity that arifes from the addi- 
tion of two or more magnitudes, numbers, 01 quantities to- 
gether. 

SUMACH, in botany. See Rhus. 
SUMATRA, an ifland of Alia, the moft weftern of 

the Sunda Blands, and conftituting on that iide the boun- 
dary of the Eaftern Archipelago. Its general direction is 
nearly north-weft and fouth-eaft. ft he equator di aes it 
into almoft equal parts, the one extremity being in 5. 33. 
N. and the other in 5. 56. S. Lat. Acheen Head, at the 
north extremity of the “ifland, is in longitude 9?. 34- eaft. 
It lies expofed on the fouth-weft fide to the Indian Ocean ; 
the. north point ftretches into the bay of Bengal; to the 
north eaft it is divided from the peninfula of Malacca by the 
ftraits of that name ; to the eaft by the ftraits of Banca, 
from the ifland of that name ; to the fouth-eaft by the com- 
mencement of what are called the Chinefe Seas ; .and on the ^ 
fouth by the ftraits of Sunda, which feparate it from the Gaz 
ifland of Java. It is about 900 miles in length, but from 
100 to 150 only in breadth. No account had been given 
of this ifland by any Englifiiman till the year 1778, when 
Mr Charles Miller (fon of the late botanical gardener) pub- 
hfired an account of the manners of a particular diftikt, in 
the 68th volume of the Philofophical Tranladtion?. T’heie 
were the Battas, a people who live in the inter-or parts, 
called the Gaft a Country. They differ from all the other 
inhabitants in language, manners, and cuftoms. T hey eat 
the prifoners whom they take in war, and hang up their 
fkulls as trophies in their houfes. He obferves, however, 
that human fkfh is eaten by them in terrorem, and not as 
common food, though they prefer it to all others, and fpeak 
with peculiar raptures of the foies of the teet and palms of 
the hands. They expreffed much fur pi ife that the white 
people did not kill, much kfs eat, their pntoneis. 1 rom 
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this country the greatefl port of the cafiia that is font to 
Europe is procured. It abounds alio with the catnphire 
trees, wliich conllitute the common timber in uie ; and in 
thefe trees the camphire is found native, in a concrete form. 
It is remarkable, that in this ftate it is fold to the Ofuneie 
at the.price of 2501. or 300 1, per cwt. but thefe dexterous 
artifts contrive to furnifh the Europeans with it at about a 
quarter of that price. In 1783, Mr Marfden, who had 
been fecretary to the prelident and council of Fort Marl- 
borough. publifhed a Hiltory of Sumatra, with very copi- 
ous particulars ot the ifiand. He repreients it as iurpaded 
by few in the beautiful indulgences of nature. A chain of high 
mountains runs through its whole extent j the langes in 
many parts being double and treble ; their altitude, though 
great, is not fufficient to occaiion their being covered with 
fnow during any part of the year. Between thefe ridges 
are extenfive plains, confrderably elevated above the fur.aee 
of the maritime lands. In thefe the air is cool ; and from 
this advantage they are efteemed the moil eligible portion 
of the country, are the bell inhabited, and the molt cleared 
from woqds, which elfewhere, in general, throughout Suma- 
tra, cover both hills and valleys with an eternal (hade. Here 
too are found many large and beautiful lakes, that facilitate 
much the communication between the different parts. i he 
heat of the air is far'from being fo rntenfe as might be ex- 
pected from a country occupying the middle of the Torrid 
Zone ; and it is more temperate than many regions within 
the Tropics ; the thermometer at the moft fultiy hour, 
about two in the afternoon, generally fluftuating between 
82 and 85 degrees. Mr Marfden divides the inhabitants 
into Malays, Achenefe, Battas, Lampoons, and Rejangs ; 
and he takes the latter as his itandard of defeription, with 
rtfpect to the.perfons, manners, and cuftoms, of the inhabi- 
tants. They are rather below the middle ilature ; their 
bulk in proportion ; their limbs for the moft part flight, but 
well Taped, and particularly Imall at the wrifts and ancles ; 
and, upon the whole, they are gracefully formed. - Their 
hair is ftrong, and ol a fhining black. The men are beard- 
kfs, great pains being taken to render them fo when boys, 
by rubbing their chins ^with a kind of quicklime. I heir 
complexion is properly yellow, wanting the red tinge that 
conftitutes a copper or tawny colour. They are in general 
lighter than the Meftees, or half breed, of the rdl of India; 
thole of the luperior clafs, who are not expofed to the rays 
of the fun, and particularly their women of rank, approach- 
ing to a degree of fairnefs. If beauty confifted in this one 
quality, fome ot them would furpals our brunettes in Eu- 
rope. The major patt of the females are ugly, many of 
them even to difguft ; yet among them are fome whofe ap- 
pearance is itrikingly beautiful, whatever compofition of 
perfon, features, and complexion, that fentiment may be the 
rcfult of. Some of the inhabitants of the hilly parts are 
obferved to have the fwelled neck or goitre ; but they at- 
tempt no remedy for it, as thefe wens are confrftent with 
the higheft health. The rites, of marriage among the Su- 
matrans confsft limply in joining the hands of the parties, 
and pronouncing them man and wife without much cere- 
mony, excepting the entertainment which is given upon the 
occaiion by the father of the girl. The cuftoms of the Su- 
matrans permit their having as many wives as they can pur- 
chafe, or afford to maintain ; but it is extremely rare that 
an inftance occurs of their having more than one, and that 
only among a few of the chiefs. This continence they owe, 
in Ionic meafure, to their poverty. The di&ates of fruga- 
lity are more powerful with them than the irregular calls of 
appetite, and make them decline an indulgence from which 
their law does not reftrain them. Mothers carry their chil- 
dren, not on the arm as out nurfes do, but ftraddling on 
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the hip, and ufually lupported by a cloth which ties in a Pumatra. 
knot on the oppoiite fhoulder. The children are nurfed '““—V"" 
but little ; ate not confined by any fwathing or bandages ; 
and being fufFered to roll about the floor, foon learn to walk 
and {hilt for themfelves. When cradles are ufed, they fwing 
fufpended from the ceilings of the rooms. 

The Sumatrans are fo fond of cock-fighting, that a fa- 
ther on his death-bed has been known to defire his fon to 
take the firft opportunity of matching a cock for a lum 
equal to his whole property, under a blind conviaion of its 
being invulnerable. \Vhen a cock is killed, ot runs, the 
other muft have fufficient fpint and vigour left to peck a', 
him three times on his being held up to him for that pur- 
pofe, or it becomes a drawn battle ; and fometirnes an ex- 
perienced cocker will place the head of his vanquished bird 
in fuch an uncouth fituation as to terrify the otner, and 
render him unable to give this proof of vtaory. 

The wild heafts of Sumatra are tigers, elephants, rhino- 
cerofes, bears, and monkeys, i he tigers prove 4o the inha- 
bitants both in their journeys and even their donteftic oc- 
cupations r.oft deftrudiive enemies, i he number of people , 
annually flain by thefe rapacious tyrants of the woods is ai- 
moft incredible. Whole villages have been depopubted 
by them ; yet from a fuperftitious prejudice, it is with, 
difficulty they are prevailed upon, by a large reward which, 
the India Company offers, to uie methods of deftroying 
them, till they, have fuftained fome particular injury in their 
own family or kindred. I he fize and {Length 01 the fpe* 
cies which prevails on this iiknd is prodigious. 1 hey are 
faid to break with a ftroke of their fore paw the leg of a 
horfe or a buffalo ; and the largeft prey they kill is without 
difficulty dragged by them into the woods. i his they 
ufually perform on the fecond night, being fuppofed on the 
firft to gratify themfelves with tucking the blood only. 
Time is by this delay afforded to prepare for their deftruc- 
tion, either by fhootiny them, or placing a veilel ot water 
ftrbngly impregnated -with arlenic near the carcafe, widen 
is {aliened to a tree to prevent its being carried off. The 
tiger having fatiated himfelf with the fiefh, is prompted to 
afliiage his thirft with the tempting liquor at hand, and pe- 
rifties in the indulgence. Their chief fubfiftence is moll 
probably the unfortunate monkeys with which the woods 
abound. They are deferibed as alluring them to their fate 
by a fafeinating power, fimilar to what has been fuppofed of 
the fnake ; and, fays Mr Marfden, “ I am not incredulous 
enough to treat the idea with contempt, having myfelf ob- 
ferved, that when an alligator or a crocodile, in a river, 
comes under an overhanging branch of a tree, the monkeys, 
in a ftate of alarm and diftraftion, crowd to the extremity, 
and, chattering and trembling, approach nearer and nearer 
to the amphibious monfterthat waits to devour them as they 
drop, which their fright and number render almoft unavoid- 
able.” Thefe alligators likewife occafion the lofs of many 
inhabitants, frequently deftroying the people as they bathe 
in the river, according to their regular cuftom,. and wliiclv 
the perpetual evidence of the rifle attending it cannot deter 
them from. A fuperftitious idea of their fan&ity alfo pre- 
ferves them from moleftation, although, with a hook of fuf- 
ficient {Length, they may be taken without much difficulty. 
The other animals of Sumatra are buffaloes, a imall kind of 
horfes, goats, hogs, deer,.bullocks, and hog-deer. This laft 
is an animal fome what larger than a rabbit, the head re- 
fembiing that of, a hog, and its (hanks and feet like thofe of 
the deer. The bezoar-ftone found on this animal has been 
valued at 10 times its weight in gold ; it is of a dark brown 
colour, fmooth on the outfide ; and the coat being taken r ff, 
it appears ftill darker, with firings running underneath the 
coat: it will fvvim on the top of the water. If it be infu- 
v fed 



SUM [ 72 ] SUM 
Sumatra, fed in any liquid, it makes it extremely bitter : the virtues 
    ' ufually attributed to this ftone are cleanfxng the ftomach, 

creating an appetite, and fweetening the blood. 
Of birds they have a greater variety than of beads. The 

coo-ow, or Sumatran pheafant, is a bird of uncommon beau- 
ty. They have ftorks of prodigious fize, parrots, dung-hill 
fowls, ducks, the larged cocks in the world, wood-pigeons, 
doves, and a great variety of (mall biids, different from ours, 
and diffinguilhed by the beauty of their colours. Of their 
reptiles, they have lizards, flying-lizards, and cameleons. 
The ifland fwarms with inlefts, and their varieties are no 
lefs extraordinary than their numbers. Rice is the only 
grain that grows in the country ; they have fugar-canes, 
Tueans, peas, radifhes, yams, potatoes, pumkins, and feveral 
kinds of pot-herbs unknown to Europe ; and here are to be 
found moll of the fruits to be met with in other parts of the 
Eaft Indies, in the greateft perfeftion. Indigo, Brafil- 
wood, two fpecies of the bread-fruit tree, pepper, benjamin, 
coffee, and cotton, are likewife the produce of this ifland, 
as well as cafiia and camphire mentioned above. Here alfo 
is the cabbage-tree and fflk cotton tree; and the foreft con- 
tains a great variety of valuable fpecies of wood, as ebony, 
pine, fandal, eagle or aloes, teek, manchineel, and iron- 
wood, and alfo the banyan tree. Oold, tin, iron, copper, 
and lead, are found in the country; and the former is fup- 
pofed to be as plentiful here as in Peru or Mexico. The 
tfineft gold and gold-duff are found in the country of Li- 
mony, "immediately contiguous to the prefidency of Fort 
Marlborough, to which the merchants'repair annually for 
the purchafe of opium, and fuch other articles as they may 
be in want off, and give for them gold of fo pure a nature 
as to contain little or no alloy. The native indolence of 

Aftatk Pe- the Malay difpoiition prevents them from collefting more 
Marches, t^an J3 fufftcient to fupply the few and Ample wants of a 

race of men as yet unenlightened by civilization and fci- 
ence, and ignorant of the full extent of the advantages of 
the countiy inhabited by them. The roads leading to this 
golden country are almoft impervious ; affording only a fcan- 
ty path to a Angle traveller, where whole nights muff be 
paffed in the open air, expofed to the malignant influence 
of a hoftile climate, in a country infefted by the molt fero- 
cious wild bealts. Thefe are circumftances that have hi- 
therto checked curiofity ; but perfeverance and ftudied 
precaution will furmount the obftacles they furnilh, and fuch 
difcoveries might be made as would amply compenfate for 
the difficulties leading to them. The gold merchants who 
come from the neighboming and lefs rich countries, give us 
fuch accounts of the facility of procuring gold as border 
nearly on the marvellous, and would be altogether incre- 
dible, if great quantities of that metal produced by them did 
not in fome degree evince the certainty of their accounts. 

This great abundance of gold in Sumatra induces Mr Marf- 
den to fuppofe that ifland to be the Ophir of Solomon ; a 
conjefture which, in his opinion, derives no fmall force from 
the word Opbir’s being really a Malay fubffantive, of a com- 
pound fenfe, Agnifying a mountain containing gold. The 
natives, he confeffes, have no oral tradition on the fubjeft ; 
and we have elfewhere made it probable, that Ophir was fi- 
tuated in a different quarter of the world (fee Ophir). 
Befldcs the metals and different fpecies of wood which we 
have mentioned. Sumatra produces fulphur, arfenic, falt- 
petre, and bees wax, with edible birds-nefts, which are there 
commodities of great importance (fee BiRDs-NrJls). 

The Englifh and Dutch have faftories on this ifland ; 
the principal one of the former being Fort Marlborough, 
on the fouth-weft coaft. The original natives of Sumatra 
are Pagans ; but it is to be obferved, that when the Suma- 
trans, or any of the natives of the eaffern iflands, learn to 
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read the Arabic charafter, and fubmit to circumcifion, they So»n*,, 
are faid to become Malays ; the term Malay being under- 11 

flood to mean Muffulman. See Acheen. 
SUMMARY, in matters of literature. See Abridge- 

ment. 
SUMMER, the name of one of the feafons of the year, 

being one of the quarters when the year is divided into four 
quarters, or one half wdren the year is divided only into two, 
fummer and winter. In the former cafe, fummer is the 
quarter during which, in northern climates, the fun is paf- 
Ang through the three Agns Cancer, Leo, Virgo, or from 
the time of the greateft declination, till the fun come to the 
equinoftial again, or have no declination ; which is from 
about the 2 lit of June till about the 2id of September. In 
the latter cafe, fummer contains the Ax warmer months, 
while the fun is on pne Ade of the equinoftial; and winter 
the other Ax months, whttn the fun is on the other Ade of it. 
It is faid that a frofty wintei produces a dry fummer, and a 
mild winter a wet fummer. 

SuMMER-JJlands. See Bermudas. 
Summer Red-Bird. See Muscicapa. 
SUMMIT, the top or vertex of any body or Agure, as 

of a triangle, cone, pyramid, &c. 
SUMMONS, in law, a citing or calling a perfon to any 

court, to anfwer a complaint or to give his evidence. 
Summons, in war. To fummon a place, is to fend a 

drum or trumpet to command the governor to furrender, 
and to declare that if the place be taken by ftorm, all muff 
fubmit to the mercy of the conqueror. See Capitulation 
and Chamade. 

SUMMUM bonuni, in ethics, the chief good. 
SUMP, in metallurgy, a round pit of ftone, lined with 

clay within, for the receiving the metal on its fivft fulxon 
from the ore. 

Sump, in the Britifh fait-works, where fea-water is boiled 
into fait, is the name of a fort of pond, which is made at 
fome diftance from the faltern on the fea-fhore, between full 
fea and low water mark. From this pond a pipe is laid, 
through which, when the fea is in, the water runs into a 
well adjoining to the faltern ; and from this well it is pump- 
ed into troughs, through which it is carried to the cillerns, 
in order to be ready to fupply the pans. See Salt. 

SUMPH, in mining, denotes a pit funk down in the bot- 
tom of the mine, to cut or prove the lode ftill deeper than 
before ; and in order to flope and dig it away if neceflary, 
and alfo to drive on the lode in depth. The fumph prin- 
cipally ferves as a bafon or refervoir, to colleft the water of 
a mine together, that it may be cleaned out by an engine 
or machine. 

SUMPTER-horse, is a horfe that carries provifions and 
neeeflaries for a journey. 

SUMPTUARY laws ('Leges Sumptuari.t), are laws 
made to reftrain excefs in apparel, collly furniture, eating. 
See. 

Moft ages and nations have had their fumptuary laws; 
and fome retain them ftill, as the Venetians, See. But 
it is obferved, that no laws are worfe executed than 
fumptuary laws. Political writers have been much divided 
in opinion with refpeft to the utility of thefe laws to a ftate. 
Montefquieu oblerves, that luxury is neceflary in monarchies, 
as in France, but ruinous to democracies, as in Holland. 
With regard to England, whofe government is compounded 
ot both fpecies, it may ftill be a dubious queftion, fays judge 
Blackftone, how far private luxury is a public evil; and as 
fuch cognizable by public laws. 

The fumptuary laws of that ancient Locrian legiflator 
Zaleucus are famous: by thefe it was ordained, that no 
woman fhould go attended with more than one maid in 
. the 
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t- - except fte were drunk : that fhe fRouId 
lit of the city m the night, unlefs die went to commit for- 
K^ation : that fhe fhould not wear any gold or embroidered 
aparel, unlefs (he propofed to be a common ftrumpet; and 
tial men ffiould not wear rings or tiffues except when they 
rent a whoring, &c. 

Among the Romans, the fumptuary laws were very nu- 
U ’rous: By the Lex Orchid^ the number of guefts at feafts 
?as limited, though without any limitation of the charges : 
) the Fannian law, made 2 2 years afterwards, it was ena&- 
», that more than 10 ajfes (hould not be fpent at any ordi- 
i iry feaft: for the folemn feafts, as the Saturnalia, &c. an 
! :ndred afTes were allowed ; ten of which, Gellius informs 
1, was the price of a (heep, and a hundred of an ox. By 
|fe Didian law, which was preferred 18 years after, it was 
i“creed, that the former fumptuary laws (hould be in force, 
: >t only in Rome, but throughout all Italy ; and that for 
i,cry tranfgrefiion, not only the mailer of tke feaft, but all 
'he guefts too, fhould be liable to the penalty. 

The Englifti have had their (hare of fumptuary laws, 
uiefly made in the reigns of Edw. III. Edw. IV. and Hen- 
r VIII. againft (hoes with long points, fhort doublets, and 
>ng coats; though all repealed by ftatute 1 Jac. I. c. 25. 
is to excefs in diet, there remains dill one law unrepealed, 

lender King Henry IV. Camden tells us, pride was got 
11 much into the foot, that it was proclaimed, that no man 

ould wear (hoes above fix inches broad at the toes. And 
ieir other garments were fo (hort, that it was enafted, 
5 Edw. IV. that no perfon, under the condition of a lord, 
ould, from that time, wear any mantle or gown, unlefs of 
ch length, that, (landing upright, it might cover his privy 
embers and buttocks. 
SUN, Sol, 0, in aftronomy, the great luminary which 

ilightens the world, and by its prefence conftitutes day. 
|ee Astronomy-./W«c. 

Mock-SvN. See Parhelion. 
SuN-FiJh of the Irijh. See Squalus. 
SvN-F/ower, in botany. See Helianthus. 
SuN-Dewy in botany. See Drosera. 
SUND A-islands, a general name for a clufter of ifiands 

»the India Ocean, between 930 and 1 20° of eaft longitude, 
id between 8° north and 8° fouth latitude. The particu- 
r names of the iflands are Borneoy Sumatra, Java, Bally, 
’anca, &c. 
SUNDAY, or the Lord’s-day, a folemn feftival obfer- 

d by Chriftians on the firft day of every week, in memory 
f our Saviour’s refurre&ion. See Sabbath. 

In the breviary and other offices we meet with Sundays 
the firft and fecond clafs. Thofe of the firft clafs are, 

aim, Eafter, Advent, and Whitftmday, thofe of Quafimodo 
d Quadragejima. I hofe of the fecond clafs are the com 
on Sundays. Anciently each Sunday in the year had its 
articular name, which was taken from the introit of the 
ay ; which cuftom has only been continued to fome few in 
nt; as Reminfcere, Ocuh, Lift are, Judica. 
Some are of opinion that the Lord’s day, mentioned in 

ie Apocalypfe, is our Sunday; which they believe was fo 
aily inllituted by the apr ftles. Be this as it will, it iscer- 
iin a regard was had to this day even in the earlieft ages 
f the church ; as appears from the firft apology of Juftin 

11 lartyr, where he deferibes the exercife of the day not much 
alike to ours. 

But it was Conftantine the Great who firft made a law for 
ie proper oblervation of Sunday ; and who, according to 
■ufebius, appointed it fhould be regularly celebrated through- 
it the Roman empire. Before him, and even in his time, 
icy obl'erved the Jewifh Sabbath as well as Sunday: both 
Vet. XVIII. Part I. 3 
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not go to fdtl&fy the law of Mofes and to imitate the apofttes, who SuoyeWr 
ufed to meet together on the firft day. r‘ ,* 

By Conftantine’? laws, made in 321, it was decreed, that ^^ icr| . 
for the future the Sunday (hould be kept a day of reft in , j 
all cities and towns ; but he allowed the country people to 
follow their work. In 538, the council of Orleans prohi- 
bited country labour; but becaufe there were dill many 
Jews in Gaul, and the people fell into many fuperfti- 
tious ufages in the celebration of the new Sabbath, like 
thofe of the Jews among that of the old, the council de- 
clares, that to hold it unlawful to travel with horfes, cattle, 
and carriages, to prepare food, or to do any thing necefia- 
ry to the cleanlinefs and decency of houfes or perfons, fa* 
vours more of Judaifm than of Chriftianity. See Sjbbjth* 
Breaking. 

Sun day-Schools. See Sunday-School y. 
SUOVETAURILIA, an ancient Roman facrifice, fo 

called becaufe it confided of a pig (fus), a (heep or rather 
ram (o'd/j), and a bull [taurus). They were all males, to 
denote the mafeuline courage of the Roman people. It was 
likewife called folitaurilia, becaufe the animals offered' up 
were always /s//Y/<z, whole or uncut. 

SUPERCARGO, a perfon employed by merchants to 
go a voyage, and overfee their cargo or lading, and difpofe 
of it to the bed advantage. 

SUPERCILIUM, in anatomy, the eye-brow. See A- 
natomy, n° 142. 

SUPEREROGATION, in theology, what a man does 
beyond his duty, or more than he is commanded to do. 
The Romanifts ftand up ftrenuoufly for works of fuperero- 
gation, and maintain that the obfervance of evangelical coun- 
cils is fuch. By means hereof, a (lock of merit is laid up, 
which the church has the difpofal of, and which (he diftri- 
butes in indulgences to fuch as need. 

This abfurd doclrine was firft invented towards the clofe 
of the 12th century, and modified and embelliffied by St 
Thomas in the 13th: according to which, it was pretended 
that there actually exifted an immenfe treafure of merit, 
compofed of the pious deeds and virtuous aftions which the 
laints had performed beyond what was neceffary for their 
own falvation, and which were therefore applicable to the 
benefit of others ; that the guardian and difpenfer of this 
precious trealure was the Roman pontiff; and that of con- 
fequence he was emoowered to affin.n to Inch as he thought 
proper a portion of this inexhauftible fouvee of merit, fuit- 
able to their refpeftive guilt, and fufficient to deliver them 
from the punilhment due to their crimes 

The reformed church do not allow of any work of fupe- 
rerogation; but hold with the apoltles, tint when we have 
done our heft, we are but unprofitable fervants. 

SUi’ERFETATION, in medicine, a fecond or after- 
conception, happening when the mother, already pregnant, 
conceives of a latter coition ; fo that fine bears at once two 
foetufes of unequal age and bulk, and is delivered of them 
at different times. We meet with inftancts of fuperfetations 
in Hippocrates, Ariftotle, Du Laurens, &c.: but they are 
faid to be much more frequent in hares and Iwine. 

SUPERFICIES, or Surface, in geometry, the out- 
fide or exterior face of any body. This is confidered as ha- 
ving the two dimenfions ot length and breadth only, but no 
thicknefs ; and therefore it makes no part of the fubftance 
or folid content or matter of the body. 

The terms, or bounds, or extremities, of a fuperficies, are 
lines ; and fuperficies may be confidered as generated by the 
motions of lines. Superficies are either rectilinear, curvili- 
near, plane, concave, or convex. A redlilintar fuperficies is 
that which is bounded bv night lines. Curvilinear fuperfi- 
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Superfti- 
tion. 

. s u 
Swperfine ci«s is bounded by curve lines. 

11 which has no inequality in it, nor rifings, nor linkings, but 
lies evenly and ftraight throughout, fo that .a right line may 
wholly coincide with it in all parts and direftions. Con- 
vex fuperficies is that which is curved and rites outwards. 
Concave fuperficies is curved and finks inward. See Geo- 
metry. 

SUPERFINE, in the manufaftories, a term ufed to ex- 
prefs the fuperlative finenefs of a ftuff: thus a cloth, a cam- 
blet, &c. are faid to be fuperfine when made of the fineft 
wool, &c. or when they are the fineft that can be made. 

SUPERFLUOUS interval, in raufic, is one that ex- 
ceeds a true diatonic interval by a femitone minor. See 
Interval. , _ , r 

SUPERINTEND ANT, denotes an ecclefiafticaHupe- 
rior in feveral reformed churches where epifcopacy is not 
admitted: particularly among the Lutherans in Germany, 
and the Calvinifts in feme other places. 

The fupenntendant Is fimilar to a bifliop ; only his 
power is fomewhat more reftrained than that of our dio- 
cefan bilhops. He is the chief paftor, and has the direc- 
tion of all the inferior paftors within his diftrid or diocefe. 
In Germany they had formerly fuperintendants general, who 
were fuperior to the ordinary fuperintendants. Thefe, m 
reality, were archbilhops; but the dignity is funk into dif- 
ufe ; and at prefent none but the fuperintendant of Wirtem- 
berg affumes the quality ot fuperintendant general. 

SUPERIOR, a perfon raifed above another in rank, of- 
fice, or talents. 

Superior, in Scots hw. See Law, Nj clxiv. 3. clxv. 2. 
Sc clxvi. . , , , 

SUPERLATIVE, in grammar, one of the three de- 
grees of comparifon, being that infledion of adjedive nouns 
that ferves to augment and heighten their fignification, 
and (hows the quality of the thing denoted to be in the 
higheft degree. See Grammar. 

SUPERNUMERAR Y, fomcthing over and above a fix- 
ed number. In feveral of the offices are fupernumerary clerks, 
to be ready on extraordinary occafions. 

SUPERPARTICULAR proportion, or Ratio, is 
that in which the greater term exceeds the leis by unit or 1. 
As the rati# of 1 to 2, or 2 to 3, or 3 to 4, &c._ < 

SUPERPARTIENT proportion, or Ratio, is when 
the greater term contains the lefs term once, and leaves fome 
number greater than 1 remaining. As the ratio 

of 3 to 5, which is equal to that of 1 to ly ; 
of 7 to 10, which is equal to that of I to &c* 

SUPERSEDEAS, in law, a writ iffued in divers cafes, 
importing in general a command to ftay or forbear fome or- 
dinary proceedings in law, which in appearance ought to be 
d6ne or purfued, were it not for the caufe whereon this 
writ is granted. 

Thus a man regularly is to have a furety of peace againft 
him of whom he'will fwear he is afraid ; and the juftice re- 
quired hereunto cannot deny it him : yet, if the party be 
formerly bound to the peace, either in chancery or elfewheie, 
this writ lies to ftay the juftice from doing that which other- 
wife he ought not to deny. 

SUPERSTITION, a word that has been ufed fo inde- 
finitely, that it is difficult to determine its precife meaning. 
From its refemblance in found to the Latin wor& fuperjla, 

a furvivor,” it is evidently derived from it, and different 
attempts have been made to trace their connexion in figni- 
fication. Balbus, in the dialogue De Natwa Deorum of Ci- 
cero, fays, that they who prayed and facrificed whole days 
that their children might furvive them, were called fuper- 
ftitious. La&antius cenfurq this etymology, and fays 
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dren might furvive them (for this we all wifhVbut becaufe UM-n ill- T i » v- W**’  \ — p II** 
they who furvived their parents worfhipped their images. , 
Others again fay, that fuperftition is derived from fuperjles, ,ml 

becaufe ft confifted in confidering the dead as if they were 
alive. But thefe etymologies are folely conjeaural; and we 
confider conjectures as abfurd in philology as we do infcience; 
they may miflead, but are feldom of any benefit. 1 he ufual 
meaning affixed to the word fuperjhtion, both in the Latin 
and Englifh languages, is fo different kom fuperjles, that its 
change of meaning muft be owing to lome accident which 
it is in vain to inquire after. If we had not known that 
the word paganus “ a pagan” was derived^ hom fagus “a 
village,” becaufe the heathens in a certain period of the 
Chriftian hiftory lived in villages, the whims and fancies of 
etymologifts would not have thrown much light on the fub- 
JC&- 

. Without labouring, from the aid of etymology, to define 
fuperftition, which is a word of a very extenfive figniiica- 
tion, we will confider to what objeifts it is applied ; and 
then, by obferving what is common to them all, we fhall be 
enabled to fix with fome degree of precifion the meaning of 
the term. We apply it to the idolatry of the heathens; 
we apply it alfo to the Jews, who made the will of 
God of no effeft by their traditions, and fubftituted cere- 
monies in place of the religion of their fathers. We fay al- 
fo that Chriftians are guilty of fuperftition ; the Roman 
Catholics, who believe in tranfubftantiation and in the ef- 
ficacy of prayers to faints', and thofe Proteftants who efteem 
baptifm and the Lord’s fupper, and the pundual perform- 
ance of other ceremonies, without regard to morality, as 
fufficient to enfure falvation. Thofe perfons alfo are rec- 
koned fuperftitious who believe, without any evidence, that 
prophecies are ftill uttered by the divine inlpiration, and 
that miracles are ftill performed. The word is alfo extend- 
ed to thofe who believe in witchcraft, magic, and appari- 
tions, or that the divine will is declared by omens or au- 
gury ; that the fortune of individuals can be affected by 
things indifferent, by things deemed lucky or unlucky, or 
that difeafes can be cured by words, charms, and incanta* 
tions. ' T* 

Through all the particulars which we have enumerated, 
there runs one-general idea, the belief of what is falfe and 
contrary to reafon. From this, however, we muft not fuppofc 
that whatever is falfe and contrary to reafon may be deno- 
minated fuperftition. We think that it is falfe and irratio- 
nal to fuppofe that there ever lived on earth a race of men 
who walked on one leg, and had their eyes in their bread , 
or that there were giants 90 feet high : yet we do. not call 
the philofopher who believes thefe chimeras fuperftitious, but 
credulous. Superftition has always a reference to God, to 
religion, or to beings fuperior to man. We do not however 
diftinguiffi all falfe and irrational opinions in religion by the 
name* of fuperftition. We do not, for inftance, apply , this 
name to the opinions which fome of the ancients entertained, 
that God is the foul of the world, and that men are only 
portions of him feparated for a time, or that the foul after 
death lives fucceffively in different bodies. If we examine 
the fubjedt with more attention, we ffiali difeover that the 
foundation of fuperftition is ignorance of the. moral attri- 
butes of God ; for we never fay a man is fuperftitious foren> 
tertaining erroneous opinions of the natural attributes 0 
God. Some of the Socinians have denied the prefcience oil 
God; and a French philofopher has not only rejeftec, 
the belief that He is a fpirit, but has prefumed to fay 
that he is compofed of a fpecies of cryftals. The nri 
of thefe opinions difeovers very imperfea ideas of God, am 
the fecond is the height of impiety and abfurdity ,* yet^th 
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c rftj ’oclnlana have not been accufed of fuperftiuon, nor can this 

rench philofopher be fufpedled of it. We do not call every 
alfe opinion concerning the unity or moral attributes of God 
>y the name of fuperftftion, as, for inftance, the opinion which 
ome fceptics have fupported, that God is not good; for, as 
vas mentioned before, fuperllition always involves the idea 
>f credulity. It does not confift in falfely denying; that God 
roifeffes any particular moral attributes, but in believing more 
ban what is true concerning them; in forming mean, un- 
vorthy ideas of them ; in fuppofing that he is guided by 
rlind paffion like mankind, and enjoins upon his creatures 
:ommandments which are irrational and abfurd. 

As fuperftition arifes from ignorance and credulity in the 
inderftanding, fo it has alfo a feat in the paffions. Fear 
ias been commonly confidered as the paffion of the hu- 
nan mind from which it chiefly derives its origin; and there 
3 no doubt that more fuperftition has arifen from fear united 
jvith ignorance and credulity than from any other paffion. 
fet it would certainly be improper to exclude all other paf- 
ions. We cannot account for the fuperftition of the Egyp- 
ians, without fuppofing that much of it arofe from gratitude. 
They worfhipped the Nile, becaufe it diftributed fertility and 
ibundance over the land of Egypt ; and they worfhipped 
'ome animals, merely becaufe they prevented the increafe of 
)ther animals which were noxious. Thus they adored the 
bis, becaufe it deftroyed the eggs of the crocodile. 

Having thus endeavoured to analyze the ideas compre- 
tended under the word fuperftition, we may fum them up 
n a few words. It refpefts God and beings fuperior to 
nan, and extends to our religious opinions, worfhip, and 
raft ices ; and may be defined abfurd opinions and aSions 
r{/ingfrom mean anddefeEtiv: ideas of the moral attributes of God. 
,et us apply this definition to the different fpecies of fuper- 
ition already mentioned. 
But before entering upon this application, it may be pro- 

•er to obferve, that fuperftition involves the idea of a blame- 
ble inattention to reafon, or a credulity arifing from an in- 

" ole nee of underftanding. We generally make a diftinftion 
etween the imperfeft opinions which a favage, from the 
eceffary effefts of his fituation, forms of the attributes 
t God, and thofe which civilized nations entertain. We 
ay the^ favage is ignorant, and we aferibe his ignorance 
o his fituation; but we call the Roman Catholic fuperfti- 
ious, and we blame him for not having thofe juft ideas 
if God which he might have obtained by opening his Bi- 
de, or by the exercife of his underftanding in the favour- 
ble fituation in which he is placed. Superftition then does 
ot originate fo much from the natural weaknefs of the bu- 
wn underftanding, as from a mifapplication or a negleft 

W e cannot therefore with any propriety apply the name 
'iperjiition to polytheifm in general; for what all the ancient 
tnlofophers, after much ftudy and refleftion, concluded to 

'e tl
f
ue’ coldd never proceed from credulity and inattention, 

ut from their fituation. Wefpeak very properly, however, 
v en we call idolatry by the name of fuperftition ; becaufe 
here is no man fo devoid of underftanding as not to be ca- 
m e o difcovering, that a piece of metal, or wood, or ftone, 
an neit er hear nor anfwer petitions. Superjlition was a 
ame which the ancient philofophers gave to thofe who en- 
ertained mean opinions of the gods, or did foolifh things 
-> obtain their favour. According to Theophraftus, the 
iperititious man is one who, having wafhed his hands, and 

ipnnkled himfelf all round, leaves the temple with a laurel 
f m his mouth, with which he walks about the whole day. 
’ f^kl crofs the road, he will not advance a 

ep till he has thrown three Hones over the road. If he finds 
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a ferpent in his houfe, he rears a place of devotion on the Superfti- 
fpot. He purifies, his houfe often, will not fit upon a grave, tlon- , 
nor touch a dead perfon. He is anxious about the interpre- - ^ 
tation of his dreams, will not offer a factifice unlefs his wife 
go along with him, or, if fhe is engaged, he takes the nurfe 
and the little children. He purifies himfeif with onions ; 
and when he fees a mad or an epileptic perfon, he fpits in 
their bofom. -Such was the charafter of fuperftition in the 
days of Theophraftus. All thefe whiinfical ceremonies were 
done to prevent mifehief, and to avert the wrath of the gods; 
and therefore perfectly correfpond with the definition given 
above. 

It is only neceftary to confider a little the fuperftitious 
opinions and praftices among Jews and Chriftians, to befen- 
fible that they have all arifen from mean and abfurd ideas of 
the moral attributes of God; for they have generally enter- 
tained noble opinions of his natural attributes. The Jews 
confidered God as a partial Being, who had a predileftion 
for their nation in preference to all others, and preferred ex- 
ternal homage and ceremony to moral purity. If the Ro- 
man Catholics think coniiftently, they muft efteem God as 
a Being who can be prevailed upon by the importunity of 
one dead man to affift another, or as a Being whofe patience 
would be fatigued with hearing prayers conftantly. Hence 
their praftice of praying to faints. They in effedft believe, 
however they rnay deceive themfelves, that God is unjuft, or 
they could not believe tranfubftantiation; for it fuppofesthat 
God can give commands diredtly contrary to thofe principles 
ol belief with which he has endued the human mind. They 
confider a ftrift adherence to a variety of ceremonies, to 
forms, to pomp, and ftiow, as eftential to the worlhip of 
God : this is treating God as a vainglorious Being. They 
thought it their duty to extiipate heretics: this was fup- 
pofing God a cruel and revengeful Being. Even among 
Proteftants, we are forry to fay, a great deal of fuperftition 
remains : we have not yet learned to confider God as a fpi- 
rit, who is to be worfhiped in fpirit and in truth, as a pure 
moral benevolent Being ; and hence arifes all., the fuperfti- 
tious praftices which prevail among us. 

Befides thofe fuperftitious opinions and praftices which 
entirely refpeft our duty to God, there are others which may 
be termed vulgar fuperjlitions. Thefe alfo arife from imper- 
feft and mean ideas of the moral attributes of God. To be- 
lieve vulgar prophecies, which are always the effufions of mad- 
nefs Or knavery, is to fuppofe that God, who has drawn a 
veil over futurity, and only delivers prophecies to accomplifii 
fome great moral purpofe, fometimes gives them for no pur- 
pofe at all, or to gratify idle curiofity, or to difclofe fuch a 
knowledge of what is to happen as is inconiiftent with the 
free agency of man and the moral adminiilration of the 
world. Nor is it lefs fuperftitious to believe in vulgar mi- 
racles. To believe in them, is to believe that God fufpends 
the laws of nature for the moil trivial purpofes, or to 
countenance fraud and worldly ambition : it is to receive 
the moft extraordinary fafts upon the m@it unfatisfaftory 
evidence. The belie! of witchcraft, of apparitions, and the 
fecond fight, may be relolved into the fame principle. To 
fuppofe that God would communu ate the power of doing 
miichief, and of controuling his laws, to any being merely 
for gratifying their own paffions, is unworthy of God. The 
belie! of apparitions is equally inconiiftent with the good- 
neis of God (fee Spectre). The fame objeftion rifes 
againft the fecond fight as againll the belief of vulgar 
prophecies, and may alfo be extended to omens, to aftrolo- 
gy, to things lucky and unlucky, to fortune-telling, &c» 
As to the different devices and charms for preventing and 
curing- diforders, they refemble in every refpeft falfe miracles. 

K a A 
a) W.> do not pretend to fay that this is the fenfe in which fuperftition is always uitd| bccaufc it is often ufed improperly. 
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A judicious hiftory of fuperftition would be acunOus ^ fun ported’ in the prefent century by the celebrated 
and entertaining work, and would exhibit ^ . ’.m names o\ IVarburton w&Jortin. DrHoffman, the father of the ^ 
racier in a remarkable point of view. Superflition is mo l ^ Theory and Pfaftice of Medicine, in a differtation 1 
prevalent among men of weak and uncultivate mn.t h , i i Li'nie(f fn the large edition of his works in 1747, lays, 
more frequent in the female tex than among men; ana [luit the devil canraife ftorms, produce infeas, and aft upoa 
abounds more in the rude than in the refined ages o animal fpirits and imagination ; and, in fine, that he is 

Jurat pbUofipber on 
Iona experience. Dr Johnfon, the leviathan of literature, 
fuppofed to have believed the fecond fight- 4.~ nf fnnerfliLtlC 

inure in j-nv 1 uA-tv, w**%*». —  ■* ¥ *11 
ciety. The general features of it have been the tame in all 
acres ; but it affumes certain peculiarities according to t e 
diverfity ofcharacler of different nations. It gained admit- 
fion into the fcience of medicine at an early period. He who 
was endowed with fuperior genius and knowledge was rec- 
koned a magician. Dr Bartolo was feized by t e in(lU! U10n 

at Rome in the laft century, becaufe he unexoe&edly cured a 
Blanche [ter nobleman of the gout. Difeafes were imputed to fafema- 
*rranrac. tion and hundreds of poor wretches were dragged to the 

flake for being acceffary to them. Mercatus, p } -c,an ^ 
Philip II. of Spain, a writer of uncommon accuracy an 
information, appears ftrongly inclined to deny the exiftence 
of fafeinatory difeafes : but he is conftrained to acknow- 
ledge them for two realons ; Becauie themquifit.on had 
decided in favour of their reality; 'idly, Becauft he ha 
feen a very beautiful woman break a fteel-mirror to pieces, 
and blaft tome trees by a fingie glance of her eyes. 

As the opinions concerning the caufe of difeafes were . . 1 , n •  r-nrinor them 

‘Tranfac 
t'lons, 
vcl. ill. 

tPWith relpea to the effeds of luperftition on the humaa 
mind, they are indeed deplorable. It chains down the un- 
de vilanding, and links it into the _ moil abjed and fordid 
flate, and keeps it under the dominion of fear, and iome- 
times of cruelty. Where once it takes pofleffion, it has a. 
tendency to become extreme, and generally becomes fo in- 
tolerable, that men of refledion and learning confpire its 
dettrudion. The ChrifUan religion gave a violent fhock to 
the heathen fuperftition ; the reformation in a great mea- 
{ure demolifhed the fuperftition of the church of Rome; 
and the iuperftition which i-emained among Proteftants after 
their reparation from that church has been gradually yield- 
imr to the influence of enlightened reafon, or to the bold 
and daring attacks of infidelity and deilm. We behold the 

As the opinions concerning the caufe of difeafes were ™ »f its ruin6 with pkafure, and thank the drifts 
fuperfliticus, thofe concerning the method of curing tnem f ^ but it lsfmm the firm hope that the religion ^ t r r tOA\*rf> vpnn or a cure per- * ... .1 •. 1   1 

t o’ H'w.v. 1 *114 * —   ^ 
were not lefs fo. In the OdyS'ey we read of a cure per 
formed by a fong. jofephus relates, that he faw a certain 
Tew, named Ekazar, draw the devil out of an old woman s 
Boftrils by the application of Solomon’" feal ,t0ff

her "0
kfrdc, 

prefence of the Emperor Vefpafian. Many different kinds 
Sf applications were ufed' for expelling the devil. 1 lagella- 
tion fometimes fucceeded admirably ; purgatives a™ ant1' 
fpafmodics were other modes of difchargmg him. I r y - 
£eht cured ieveral bewitched perfons with a plafter of aita- 
fmtida. How the affafoetida was fo efficacious, was much 
difputed. Some thought the devil might confider fo vile 
an application as an infolt, and run off in a paffion ; but 
others very iagely obferved, that as devils are fuppofed to have 
eyes and ears, it is probable they may have noies too. 

y Nor was it only in medicine theie fuperftitious opinions 
were entertained ; they prevailed alfo m natural Philofo* , nni in mfoes. which W'C HOW KnoW 

prOipCCl U1 iUO t   , . . 
for their zeal; but it is from the firm hope that the religion 
of Tefus will arife in all its beauty and fimple majefty, and 
be admired and refpeaed as it deferves : for mean and 
contemptible as fuperllition certainly is, we would rather 
fee men do what they reckon their duty from fuperiliuous 
principles, than fee anarchy and vice prevail, even though 
attended with all the knowledge and liberality of fentunent 
which deilm and infidelity can infpire. 

SUPERVISOR, a fo-rveyor or overfeer. 
SUPINATION, in anatomy, the adlion of a fupinator 

mufcle, or the motion whereby it turns the hand fo as that 
the palm is lifted up towards heaven. . , 

SUPINE, in Latin grammar, part of the conjugation, 
of a verb, being a verbal fubftantive of the fingukr nurc- 
ber and the fourth declenfion. . . , 

There are two kinds of fupines : One, called the Ay . ■* • • £*         f IQ 5t1\VRVS0i entertained ; they prevailed alfo in naturalPh^^ r.- ending in urn of the accutative cafe, which is always of 
The pernicious effefts in f -w now kn flgIli6 t!on ^ foDom amotion; as - phy. I ne pernicious ciiceLa m  — 

are occafioned by noxious air, were confidently imputed to 
the demons of the mine. Even Van Belmont, Bodinus, 
Strozza, and Luther, attributed thunder and meteors to 
the devil. Chemifts were employed for centuries in learch 
of the philofopheris flone, with which they were to do 
miracles. It was a common queflion among plnlcto- 

/Mpme, enuing iu    • . - ... 
an adive fignification, and follows a verb of motion ; as abut 
deambulatum. The other, called the bft jupine, and ending 
in u of the ablative cafe, is of a paffive fignification, and is go 
vtrned by fubllantivea or adjedives ; facile diSlu, &c. 

They have their name, fays Probus, and after him Voiiius, 
ouod aa itrflar fupinorum 13s otioforum hominum omnia habtri 

miraclesf It was a common queftion among ph.loio- t01>rifc4n, quod nafeantur aPaf 
phers in the laft century, whether the 1 T)agV^• ^^f- pns pajtvis,’ qua fupina appellata Junt, quia in infirm locsp: 
external objeds ? A quellron generally decided m the at- lo/ern fJcipiant. 

Though fuperftition be generally the mark of a wea j 
mind, Inch is the infirmity of human nature^ that we find 

many inftances of it among men of the moL fublime ge- 
nius and moll enlightened minds. Socrates believed that 
be was guided by a demon. Lord Bacon believed in 
witchcraft; and relates that he was cured of warts by rub- 
bing them with a piece of lard with the fkin on, and then 
Bailing it with the fat towards the fun on the Poft-of a 

chamber window facing the fun. Henry I\. one of the 
moft illuftrious of monarchs, was very uneafy before his ai- 

n* Memoirs faffination on account of fome prophecies . 11 Y e' 
  tVip f<onfiderations that of Sully- 

lainnauuii on ^ . 1 • V ve 
clares, that one of the confiderationa that kept him faith- 
ful to his mailer in the moft unpromifing ftate ot his a * 
fairs, was a predidion oi La Broffe, that W°U 

make his fortune f. The aftrologer Morin direded Car- 
, ^ , dinal Richelieu’s motions in fome of his journeys J. i he    
Ire m’»- enlightened Cudworth defended propheues in genei , an B J between different divines of the fan 

called llioi'e who oppofed the belief of witchcraft by the chuicties, ana ghurc 

'J' Ibid. 
^ Buyle, 

totam conjugallonis molem (ujcipiant. 
SUPPER, the evening repafl. —Suppers that are heay 

ffiould be avoided, becaufe the ftoroach is more opprdlec 
with the fame quantity of food in an horizontal poll ure mi 
in an ered one, and becaule digeftion goes on more flow , 
when we fieep than when we are awake. 1 hey ffiould b 
eaten long enough before bed-time, that they may be near 
digefted before going to fteep ; and then a draught ol pm 
water will dilute that which remains in the ftomach. , 

Suers* of the Lordt otherwife called the Lucharift, 
a facrament ordained by Chrift in his church, of win 
the outward part is bread and wine, the jnward p 
or thing fignified the body and blood oi Chntt, wine 
maiority of Gbriftians believe to be in fome fenie or otii 
taken and received by the faithful communicants. ^ 
Sacrament. , . , , Wn tl 

There is no ordinance of the gofpel which has been t 
fubied of more violent controverfies between diflei ^ 1 1 .  ^v-4- riiirinPG. r»t t llC 1^* 
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cliurcli, than this {acrament; and thougli all confefs that 
one purpofe of its inllituttion was to be a bond of love and 
union among Chriftians, it has, by the perverfenefs of man- 
kind, been too often converted into an occalion of hatred. 
The outward and vifible fign, and the inward and fpiritual 
grace, have equally afforded matter of difputation to angry 
controvertiils. Many members of the church of Rome 

blood and water feparabely ? Such a mixture furely bears 
a more finking refemblanee to the reunion of the ferum and 
crajamentum, after they had been feparated by whatever 
caufe. See Blood. 

We urge not thefe objedlions to the mixed cup from 
any diflike that we have to the practice. It is unquef- 
tionably harmlefs and primitive y and we wifh that greater 

Supper, 

Ex od. 
ii. 15,19 

• Tn Mijb 
tarn. 

Horn. 1 a 
n litere- 
iiam. 

condemn the Greek church and the Proteflants for ufing regard were paid to primitive pradtices than the generality J 
leavened bread in the Lord’s Supper, contrary to the ex- of Chriflians feem to think they can claim : but let the 
ample fet them by pur Saviour; whilfl the Greek church advocates for antiquity be confiftent ; let them either re- 
in eenerai, and fome Proteftant focieties in particular, unite ftore, together with the mixed cup, the life of unRavened - • • - •>' • " -1 1 bread, or acknowledge that neither the one nor the other 

is effential to the facrament. This lafl acknowledgment 
mull indeed be made, if they would net involve themfelv.es 
in difficulties from which they cannot be extricated. If 
either the mixed cup or unleavened bread be abfoluteiy 
neceffary to the validity of the facrament, why not wine 
made from the grapes of Judaeai why not that particular 
kind of wine which was ufed by our Saviour ? and where 
is that wine to be found? 4' ^ 

But the controverfies refpefting the outward part or About this 
         fign of the Lord’s Supper are of little importance -when nij^ S’ 

idesf, it was the general cuflom of the Jews, as well compared with thofe which have been agitated icfpecting 
ae paffover as at their ordinary meals, to add a little the inward part or thing lignified ; and of thefe we liaften 

to give as comprehenfive a view as the limits preferibed 

w ith the church of Rome in cenfuring all churches w hich 
mix not the wine with water, as deviating improperly from 
primitive praclice. See Eucharist. 

That it was unleavened bread which our Lord bleffcd 
and brake and gave to his difciples as his body, cannot be 
queftioned ; for at the time of the paffover, when this or- 
dinance wras inflituted, there wras no leavened bread to be 
found in Jerufalem*. For the mixed cup, the evidence is 
not fo decilive. It is indeed true, as \xt have obferyed un- 
der the article Eucharist, that the primitive Chriflians 
ufed wine diluted w ith water; and if we may believe Mai- 
mon 
at the paffover as at their ordinary 
w'ater to their wrine on account of its great flrength ; but 
that this was always done, or that it was done by our Sa- 
•viour in particular, there is no clear evidence. Origen in- 
deed affirms J, that our Lord admimflered in wine unmix- 
ed ; and he was not a man to hazard fuch an affirmation, 
had there been in his days any certain tradition, or fo 
much as a general opinion, to the contrary. On this ac- 
count we have often heard with wonder the neceffity of 
the mixed cup infifted on by thofe who without helitation 
make ufe of leavened bread ; for if it be effential to the fa- 
crament that the very fame elements be employed by us 
that were employed by our Saviour, the neceffity of un- 
leavened bread is certainly equal to that of wune diluted 
by water. 

But the mixed cup is faid to be emblematical of the 

a 
to iuch articles will admit. 

Our Bleffed Lord, in the fame night that he was be- 
trayed, “ took bread, and blefled it, and brake it, and 
gave it to the difciples, and faid, Take, eat.;, this is my 
body. And he took the cup, and gave thanks, and gave 
it to them, faying, Drink ye all of it; for this is my blood ■ 
of the new' teflament, which is filed for many for the re- 
miffion of fins.” Such was the inflitution of the Lord’s 
Supper as it is recorded in, the gofpel by St Matthew ; 
and we have the. fame account of it,, in almofl the very 
fame words, by three other inipired writers, St Paul, 
St Mark,, and St Luke. . That it. was the bread which 
Chrift. bleffed and brake that is here called his body, and 
the, wine over which he gave thanks that he flyles his • 
blood of the new teflament, will admit of no reafonable blood and water which flowed from the fide of our Lord 

when pierced by the fpear of the Roman foldier, while thee aoubt (a); but in what fen fe they became, fo, has been 
abfence of leaven is emblematical of no particular oircum— tne fubje£l of many controverfies. ^ 5 
fiance in Has paffion. This argument for the mixture is The church of Rome, which holds, that after confecra-Doctrine 
as old as the era of St Cyprian, and has fince been fre- tipn, Jefus Chrifl, God and man, is really, truly, and g£ 
quently urged with triumph by thofe.who furely perceived fi.initially, contained under the outward appearances of the ^orne 
not its weaknefs. The flowing of the blood and water, bread and wine, informs us, that, about the middle of the 
from our Saviour’s fide was the eonfequence either of the mafs, when the priefl,, taking into his hand, firfl the bread 
’fpear’s having pierced the pericardium, or more probably of and then the wine, pronounces over each feparately the 
an afeites or hydrothorax, occafioned by his cruel and ling- facred words of confecration, the fubfiance of theie ele- 

" * ments is immediately changed by the almighty power of 
God into the body and blood of Chrift ; but that all the 
outward appearances of the bread and wine, and all .fheir 

fen- 

ering death (lee Medicine, nu 342, 343.) But whatever 
was the caufe of it, how can the mixing of wine with wa- 
ter in the. facrament be emblematical of the flowing of 

(a) Some over-zealous Proteftants have, indeed affirmed, that it was not the confecrated bread and wine, but thofe 
dements, together with the whole aSion of taking them into his hands, bleffing them, breaking the bread, and: dillribu- 
ting the bread and wine to the difciples, that Chrift calls his body and blood. This novel andTingnlar opinion refts 
upon no better foundation than a very childuh oriticifm. Gur Saviour, .after bleffing and breaking the bread, gave it 
to the difciples, faying, in the original, A«£f7s, <pa.ydr tovto i&h to tra^a ^ov. Now, lay our critics, rovlo, in the neuter 
gender, can never agree with the antecedent:in the mafculine, but-muil refer to all the circumildnces of the abtiom 
taken together, and coniidered as one complex neuter noun. But this noun, whether complex or fimple, certainly de- 
notes what could be eaten ; and to fuppofe. that our bleffied- Lord defired his appilles to eat adieus, is as repugnant to 
human reafon as any doftrine of the church of Rome The truth is, that the -word rov'to. which is more properly a definite 
article than-a demonftrative pronoun (fee Grammar, Chap. II.), refers diredly to the thing, whatever it- was, which our 
Saviour held in his hand and gave to the, difciples ; and the claufe, when completed, is rov7o ov tah to ^00; this being?, 
t\\\s fuljlance, is my body. There was no neceffity for charafterifing that fubfiance by any analogy to fex, in order 
that it might be diflinguilhed from every other iubiGuce ;:fqr the apoilks could not but fee it in the hand of their 
Maker. 



SUP 
Supper. fenfiMe qualities remain. This more than 

-—V— change is -called transubstantiaxiom ; and is founded 
on the philofophy of Ariftotle, which refolves all bodies 
into matter and form (fee Metaphysics, n° 142—150.); 

■'for it is only the matter or imperceptible fubftanee which 
fupports the forms or fenfible qualities of bread and wine, 
that is changed into the fubjlance or matter of the body 
and blood of Chrift, fo that this divine matter, coming into 
the place of the former earthly matter, fupports the fame 
identical forms which it fupported. Hence we are told, 

*“ that Jefus Chrift, now prefent inftead of the bread and 
wine, exhibits himfelf to us under thofe very fame outward 
forms or appearances which the bread and wine had before 

.' the change.” 
Could this do&rine be true, it would be abundantly my- 

fterious ; but to add to the myftery, we are farther in- 
formed, that under each kind is contained Jefus Chrift 
whole and entire, his body and blood, his foul and divinity; 
fo that when a man eats what has the appearance of a wa- 
fer, he really and truly eats the body and blood, the foul 
and divinity, of Jefus Chrift; and when he afterwards 
drinks what has the appearance of wine, he drinks the ve- 
ry fame body and blood, foul and divinity, which not a 
minute perhaps before he had wholly and entirely eaten ! 
The ingenious author from whofe work we have taken 
this account of the Romifh dodtrine concerning the real 
prefence, may perhaps rejedl our inference that the or- 
thodox members of his church muft believe the foul and 
divinity of Chrift to be eaten and drunk in the Lord’s Sup- 
per ; but he cannot deny that, according to his ftatement 
of the Catholic faith, the foul and divinity are both re- 
ceived whole and entire into the ftomach of each commu- 
nicant. He fays indeed, that “ communion confifts in re- 
ceiving Jefus Chrift whole and entire, his facred body, his 
precious blood, his blefled foul, and his adorable divinity, 
into our fouls but that which was formerly bread and 
wine unqueftionably goes into theJlomachs of the commu- 
nicants ; and fince, according to him, it is now the body 
and blood of Chrift, the foul and divinity muft go thither 
with it, for thefe four cannot be feparated. This our au- 
thor himfelf grants. “ The Scripture (fays he) pofitively 
declares, that Chrift rifing again from the dead, dieth no more; 
death fhall no more have dominion over him (Rom. vi. 9.) 
Confequently his body, his blood, and his foul, fhall never 
more be feparated from one another ; and as the union of 
his divine and human natures can never more be broken, lo 
neither can thefe, his two natures, united in his divine per- 
fon, be ever feparated. From this it neceflarily follows, 
that wherever the body of Chrift is, there alfo his blood, 
his foul, and his divinity, muft of neceility be in like man- 
ner.” 

Now, whether we fuppofe, with our author, that the 
■ foul ’and divinity of Chrift direftly carry his body and 
blood with them into the human foul, or, trufting in fome 
degree to the evidence of fenfe, believe that the body and 

> blood carry the foul and divinity with them diredUy into 
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miraculous the ftomach of each communicant—is it credible, is it pof- 

ftble, that the high and lofty One, who inhabiteth eternity, ■ 
and whom the oracles of truth allure us that even the hea- 
ven of heavens cannot contain, Ihould be fuhjlantially re- 
ceived whole and entire into a finite fpirit like the human 
foul, or into a body fo limited as the human ftomach ? 
Our author fays it is ; declaring that, “ by the Hefted pre- 

fence of Jefus Chrift, whole and entire within us, are com- 
municated to our fouls all the heavenly graces which are 
the effefts of the holy communion : fuch as the fanCtifica- 
tion of the foul by an increafe of juftifying grace; the ren- 
dering of it more pure, more holy, more beautiful, more 
agreeable, in the eyes of God ; the cleanfing of the foul 
from all thofe venial fins and imperfe&ions of which we re- 
pent, and preferving us from falling into mortal fins ; the 
uniting of us in a moft intimate manner with Jefus Chrift, 
who comes to us in this holy facrament on purpofe to 
dwell in our fouls and abide with us ; and the giving us a 
pledge and earneft of a glorious immortality, to the enjoy- 
ment of which it brings us at laft, if we perfevere to the 
end in the grace of God.” 

The confequence of the dodtrine of tranfubftantiation 
is the facrifice of the mafs, by which, it is faid, God’s ac- 
ceptance of Chrift’s facrifice on the crofs is obtained for 
the adtual benefit of thofe perfons in particular for whom 
the mafa is offered. In the work fo often quoted, we are 
told, that “ Jefus Cbrift our redeemer, who is both our 
high-prieft and our vidlim, who, in order to perfedt the 

Supper,' 

work of our redemption, and reconcile man with his offend- 
ed Creator, offered himfelf once in a bloody manner upon 
the crofs, in order to communicate and apply to the fouls 
of individuals thofe graces, which, by his death, he merited 
for mankind in general, continues to offer himfelf daily 
upon the altar in an unbloody manner, by the miniftry of 
his priefts, in the mafs. The facrifice of the crofs and that 
of the mafs are both one and the fame facrifice, becaufe in 
both the vidtim is the fame and the high prieft the fame, 
viz. Jefus Chrift. The only difference is in the manner of 
offering. On the crofs he offered himfelf in a bloody man- 
ner and actually died ; whereas on the altar he is offered 
up to God in an unbloody manner, not attually dead, but 
under the appearance of death fo that the communicants 
not only eat the man Jefus Chrift, but even eat him alive 
(b) ! 

It is known to all our readers that this doctrine of tran. 
fubftantiation was one caufe of the breach betw-een the 
church of Rome and thofe various focieties wdiieh call 
themfelves reformed churches. The real and fubftantial 
change of the bread and wine into the body and blood of 
our Lord is rejected by every reformer as a change con- 
tradictory and impofiible, and fraught with the moft im- 
pious confequences ; and volumes have been written to ex- 
pofe the weaknefs of thofe arguments which have fo often g 
been vainly urged in its fupport. It has been (hown to implies 
imply numberlefs abfurdities, fuch as, that the fame thing numberlefs 
can be in a million of different places, whole and entire, at ^ntradic- 

thetl0ns’ 

b) This whole account of the Romifh doctrine refpeCting the facrament of the Lord’s Supper is taken fre 
wo fmall volumes, called ‘The Sincere Chriflian inflruHed in the Faith of Chrijl, from the IVritten IVord. Its ; 

rom a work 
in two imaii volumes, caned 'I he Sincere Lj hr yuan mjtructeam the faith oj tarryt, j rom we rv mien rv uru. als author is,a 
man of learning, and great perfonal worth ; and as he fills a high ftation in the church of Rome, we cannot doubt but 
that he has given a fair view of the doCtrine of that church refpeCting this and every other article 01 which he treats. 

rWe are lorry however that his zeal ftiould have impelled him, in popular work, to w rite in the manner that he has 
done of the falvation of thofe who are not members of his church, or who cannot embi'ace all his opinions ; lor if his 
doCtrine on this fubjeCt be implicitly received by thofe over wdrom he has the rule, and for wdiole fouls he is ap- 
pointed to watch,” theyr muft neceifarily look upon the majority of their fellow-citizens as reprobates doomed to 

eternal perdition. Let this be our apology for treating fome of thofe opinions, which he thinks fo abfolutely 
neceilary 



I upper, the fame mftant of time 
and yet may be not more than one minute ; that forms or 
fenfible qualities are, real things independent of their fub- 
jeft and the fentient beings who perceive them ; that the 
infinite and eternal God, who created and fuftains the uni- 
verfe, is himfelf wholly and fubftantially comprehended by 
the human foul; and that the half, or fourth, or tenth 
part of the body of Chrift, is equal to the whole of that 
body. That thefe are ncceflary confequences of tranfub- 
ftantiation has been fo completely proved in various works 
(c) to which every reader may have accefs, that it is need- 
lefs for us to repeat arguments fo hackneyed ; but there are 
two objeftions to that doftrine, which, as we do not re- 
member to have met with them elfewhere, and as they ap- 
pear to us abfolutely conclufive, it may be worth while to 
llate in this place. 

The advocates for the real prefence in the Lord’s Sup- 
per contend, that every word relating to that ordinance 
is to be taken in the ftriftett and moil literal fenfe, and they 
affeft to triumph over the Protellants, becaufe their notions 
of the facrament cannot be fupported without having re- 
courfe to figure and metaphor. This however is a very 
vain triumph ; for we heiitate not to affirm, that fuppofing 
tranfubftantiation poffible, and even capable of proof, there 
is not in the whole New Teftament a fingle word or a fingle 
phrafe which, if interpreted literally, gives the flighted 
countenance to that wonderful do&rine. The reader will 
remember, that tranfubftantiation, as we have Hated it from 
a dignitary of the Romifh church, and as it is in fadl Hated 
by the council of Trent (n), confiHs in a change of the 
matter, imperceptille ful/lance, or fuljlratum of the bread and 
wine into the matter, imperceptible fubjlance, or fubfr at um of 
ChriH’s body and blood ; for all parties agree that the 
fenfible qualities of the bread and wine remain, and, accord- 
ing to the Romanifi, are after confcration either fupported 

? by the matter of ChriH’s body and blood, or hung upon 
Ijj contrary nothing. But the phrafe fcl. to j«ou, if taken in 
, fSerip- the literal fenfe, cannot poffibly denote the confequence of 

fiich a change as this ; for every perfon at all acquainted 
with the Greek language, especially the language of the 
Peripatetic fchool, knows that ro fignifies, not the 
matter or fubfratum of my body divefied of its fenfible qua- 
lities ; but the body of me in its natural Hate, confifting of 
matter and qualities, or matter and form united. Unlefs there- 
fore the fenfible qualities, as well as the matter of the bread 
and wine, give place to the fenfible qualities as well as the 
matter of our Saviour’s body and blood, and unlefs lie ap- 
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that it is near 1800 years old, pear glorified on the altar as he appeared on the mount at his Supper, 

transfiguration, the words to cava muH be interpreted ^ '* 
figuratively. Had the apoHles underfiood their Mafler’s 
words in the fenfe in which they are underHood by the 
church of Rome, they would have rendered them into 
Greek, not tovTo tch to auv* v°o,44 this is my bodyf but toi/Io 
ich n tTx tov aavce'lo; “ this is the matter of my body.” In 
like manner, when St John relates || that Jefus faid, “ Who- || Chap. vL 
fo eateth my flefh and drinketh my blood, hath eternal verfe 54» 
life, and I will raife him up at the lall day,” had he un- 
derHood his adorable MaHer to fpeak of bis flefh and blood 
in the EuchariH in the fenfe in which they are taught to 
be there by the church of Rome, he would have reprefent- 
ed him as faying, not O' rpayav voi> T”v capxa, xat TTivav to 
diua, but O' Tpayav rwv v0V T,IS caoxof, xat Tfivav tuv vXr,v vu'J 

tov aiualoc, “ whofo eateth the matter of my flefti, and 
drinketh the matter of my blood, hath eternal life, and I 
will raife him up at the laH day.” 

But further, fuppofing this lingular converfion poffible ’ 
in itfelf, it cannot be rendered credible, however Hated in 
any language that ever was or ever will be fpoken by man. 8 
At fivH fight it may appear paradoxical to affirm, that a^”dinca» 
poffible fail cannot be fo related as to obtain credit ; but ° 
that tranfubHantiation, if poffible, is luch a fad, will be1 

apparent on the flightell confideration 
The relation that fubfiHs 

arbitrary ; fo that what is termed body in Enghfh, is 
in Greek, and corpus in Latin ; and the fame thing might 
with equal propriety (had the authors of thefe languages 
fo pleafed) have been exprefied in the firH by foul, in the 
fecond by and in the third by anima. (See Language, 
n° 3, &c.) The confequences of this are, that there is no 
univerfal language fpoken ; that the natives of one country 
underltand not the fpeech of thofe of another; and that dif- 
ferent men fpeakingthe fame language are perpetually liable 
to miHake each other’s meaning. Between the fubjlrata of 
bodies and ‘tXvdvcfenfible qualities there is a relation founded 
in nature, fo that the fenfible qualities which indicate the 
fubHance to which they belong, to bt gold, for infiance, in 
one country, indicate the fame thing in every*other coun- 
try, and have done fo from the beginning of time. The 
fenfible appearances of bodies therefore are an univerfal 
language, the language of the Author of Nature, by which 
he declares to his creature man, that though the 
or primary matter of all bodies, may be the fame kind of fub- 
fiance ; yet the npoc(x»c of one body, or the internal 
combination of its primary parts, differs from that of ano- 

ther i 

between things and words is 

neceflary to falvation, with lefs ceremony than perhaps we ffiould have done, had he lefs pofitively pronounced 
our damnation for not having it in our power to embrace them. Lie is not indeed much lefs fevere on the mofi 
virtuous heathens, though they never faw the New Tefiament, or heard the doctrines of his church preached. But 
perhaps this feverity may be occafioned by the following quefiion of Cicero : 44 Cum fruges, Cererem ; vinum, ld~ 
berum dicimus, genere nos quidem fermonis utimur ufitato : fed ecquem tam amentem effe putas, qui illud, quo vef- 
catur, deum credat effe ?” De Natura Devrum, Lib. 3. Cap. 16. 

(cj Among other works on this fubjedf, we may confidently recommend to the reader a fmall traft publifhed by 
Dr Abernethy Drummond, about twenty years ago, in the form cf A Dialogue between Philalethes and BeneTolus. la 
that treatife, together with a defence of it, which were both printed for Balfour and Drummond, Edinburgh, the ab- 
furd confequences which we have mentioned are, by arguments unanfwerable, proved to flow from the doctrine of 
tranfubilantiation ; and the artful fophifiry, by which a very acute genius endeavoured to keep thefe confequences out 
of light, is dete&ed and expofed on acknowledged principles of the foundefl rnetaphyfics. 

(n) The canon of that council which efiablilhes tranfubHantiation is thus tranflated by the author of The Sincera 
Chriftian Inf rubied; 44 If any man (hall fay, that in the blefied facrament of the EuchariH the fubHance of the bread 
and wine remains along with the body and blood of our Lord Jefus Chrifi, and ffiall deny that wonderful and fingular 
converfion of the whole fubHance of the bread into the body, and of the whole fubHance of the wine into the blood,, 
the appearances of the bread and wine only remaining, which converfion the Catholic Church calls tranfubjlanliationy let 
him be anathema.” 
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'f.uprer. ther ; Otnt for infence, has a d i fe re n t fu bfl rat am or 

Irrjis from iron, lead, or filvcr ; that the internal organiza- 
tion or feu&ure of the body of an ox is different from that 
of a borfe ; and that the internalfubjlarice or fubjlrdturn which 
exhibits the appearances of bread and wine is different 
from that which ftspports the fenfible qualities of flefli and 
blood (fee Metaphysics, Part I. Chap. I. and Part II. 
Chap. I. and II.). Suppofing therefore the doftrine of 
t ranfubftantktion to be poifible and even true, it would Hill 
be impofhble, by any ftatement of it in human language, 
or by any argument urged in its fupport, to render that 
doftrine an object of rational belief; for if it be laid that 
the words nrh roca^a fj.cv were fp'oken by a divine perfon, 
who could neither be deceived himfelf nor intend to de- 
ceive us, it may be replied, that the fenfible appearances of 
bread and wine, which are confeffed to remain, are like- 
wife the language of a divine perfon, even of the Creator 
and Governor of heaven and earth; that this language 
addrefed to the fight, the tafte, the touch, and the fmell, is 
equally intelligible to all nations ; that iince the creation 
of the world its meaning has never been miftaken by the 
fcholar or the clown, the fage or the favage, except in this 
dingle in fence of our I tord’s flefli and blood exhibiting 
the fenilble appearances of bread and wine ; and that it is 
therefore infinitely more probable that the members of the 
•church of Rome fiiould miftake the meaning of the words 
vivlf?iclt to Gay.a y.ov, which, though fpoken by Chrift,. are 
part ofthe language of men, and liable to all its ambiguities, 
than that all mankind fhould miftake the language of God 
.liitnfelf, which is liable to no ambiguities, and which was 
never in any other inftance mifnnderftood by a fingle in- 
dividual. Should tranfubftantiation therefore be really 
true, its truth can never be proved or rendered probable, 
but by an immediate operation of the fpirit of God on the 
mind of man ; and he who is confcious of no fuch opera- 
tion on his own mind, may reft allured that the bather-of 
mercies, who knows whereof he is made, will never bring 
upon him, for his incredulity in this inftance, any of the 

Supprr, does it laft longer than while the facrament is celebrating, ( 
This union is generally called consuBsTantiation ; but 
they reject the term, contenting themfelves with afferting 
the real prefence, without prefuming to define the mode by 
which the body and blood of Chrift are united to the ia- 
cramental elements. 

It would be fuperfluous to wafte time in replying to this 
do&rine. Every reader lees that it implies the pofiibihty 
of the fame thing’s being whole and entire in a million of 
places at one and the fame inftant of time, which has been 
fo often urged as an unanfwcrable objection to tne Romiili 
doftrine ; and it is fraught with this additional abfurdity 
peculiar to itfelf, that two bodily fubftances may at once 
occupy the fame place, which is dire&ly contrary to our 
notions of folidity. It may be obferved too, that whate- 
ver be the real fenfe of our Saviour s words, he fays ex- 
prefsly,This is my body’’— this thing which I gbe you, 
and which you fee and feel; whereas, had he meant what 
Luther and his followers teach, he would furely have faid, 
“ With this bread receive my body, with this cup receive 
my blood.” r»r v 

The notions of fome of the early Calvinifts refpeaing 
the Lord’s Supper are very myfterious, and expreffed 
language of which we are not fure that we underftand the 
meaning. In the year 1561 an attempt was made in France 
to bring the Catholics and Proteftants to an uniformity of 
doftrine on this great topic of controverfy ; and deputies 
were appointed by both parties to meet at Poijfyy and de- 
bate the queftion in a friendly manner. The principal ma- 
nagers on the fide of the Catholics were the caidinals of 
Lorraine and Tournon; thofe on the fide of the Proteftants 
were Bc%a and Peter Martyr. After leveral meetings, 
difputes, and violent feparations, the Proteftant deputies 
declared their faith in the following words: “ We confefs, 
that jefus Chrift, in the Supper, does truly give and exhi- 
bit to us the fubftance of his body and blood by the efficacy 
of his Holy Spirit; and that we do receive and eat fpiri- 
tually, and by faith, that very body which was offered ami 
immolated for us, fo as to be bone of his bone and fleffi of 

TO 

anatVicmas denounced by tbe ebureb of* Rome upon tnoie j-- 1.1 \ j 
•who place implicit confidence in the univerfal language of his fleffi, to the end that we may 
Him who created them, in oppofition to her figurative and receive what is conducive to our falvation. And becau 

9 
Do&rine 
of the Lu 
theranein- 
credible. 

.contradi&ory interpretations of the written word. Of the 
tranfubftantiation of the elements a vifible miracle would 
afford no proof. Had the water been changed into wine 
at the marriage in Cana of Galilee, for the exptefs pur- 
pofe of bearing teftimony to this lingular con veriion, what 
muff have been tbe confequence on the minds of thofe who 
witneffed that miracle ? Nothing, we. think, but fcepti- 
cifm or a diftruft of their own faculties ; for they would 
have had the very fame evidence that no fubftantial change 
was wrought on the elements, as that the water was adual- 
iy turned into wine. < . 

Though the reformed churches unanimoufly reject the 
doctrine of tranfubftantiation, and of courfe the facrifice of 
the mafs, its infeparable confequence, they are far from be- 
ing agreed among themfelves refpefting the nature of the 
Lord’s Supper; and the notions of this ordinance enter- 
tained by fome of them appear to us as untenable as any 
part of the dodtrine of the church of Rome. The Luthe- 
rans believe, that the body and blood of Chrift are really 
and fubftantially prefent with the bread and wine ; that 

receive what is conducive to our falvation. And becaufe 
faith, fupported bv the word of God, makes thofe things 
prefent, which it 'apprehends, and by that faith we do in 
deed and reality receive the true natural body and blood of 
Chrift, by the power of the Holy Spirit; by this means, 
we confefs and acknowledge the prefence of his body and 
blood in the Supper.” One of the Catholic delegates ex- 
preffing his diflike of this laft. claufe, the Proteftant mini- 
fters gave the following explanation of their fentiments. 
« No diftance of place can hinder us from communicating 
of the body and blood of Chrift, for the Lord s Supper is 
a heavenly thing ; and though on earth we receive with 
our mouths bread and wine, which are the true figns of his 
body and blood, yet by faith, and the efficacy of the Holy 
Ghoft, our minds, which are fed with this food, are rapt 
up into heaven, and enjoy the prefence of the body and 
blood; and that by this means it may be faid that the body 
is truly joined to the bread, and the blood to the wine , 
but after the manner of afacrament, and not at all accord-# 
ing to place or natural pofition , lib. 28. 

If the reader can difeover the precife meaning^ ofseealfo can   A _ 

m,y drunk, by the comrnunican.s, that whatever mo- faithful recei-^f' 

ved in the Lord’s Supper, is indeed evident; but their no- 
tions refpeaing the manner of this reception are very un- it 
intelligible, if not contradidory. In the former quotation, 
they confefs that Chrift’s body and blood are really prefent 

LI lily U-i itnrvj vj j  7 " r A 
§ Luther.^ t,on or adion the bread has, the body has the famej. Ac 
Cog-.t ''cordir,cr to them, therefore, the fame fenfible appearances 
400. Get' in •. . ri/i  1*. ^ A *^1 
tardtn ll*. are exhibited by two fubftances united in fome inexplicable 
Vheol. de manner, which is neither a perfonal union, nor incorpora- 
fsasra. Cana. nor inclofure of the body within the bread j nor 
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ngl >n the famment; that they are made prefent by faith (we 

fuppofe the faith of the communicants) ; and that the very 
body which was offered and immolated for us is eaten fftri- 

P] tually and by faith. In the latter quotation, they feem to 
fay that Chrift’s body and blood are in heaven, at a great 
diflance from the true iigns of them; that on earth the com- 

j- municants receive onlythefefigns,which are bread and wine; 
but that, by faith and tint efficacy of the Holy Spirit, their 
minds, du-ring aftual communion, are rapt up into heaven, 

, where they enjoy the prefence of the body and blood; and 
; that by this means the body and blood are truly joined to 

the bread and wine through the medium of the mind of 
the communicant, which is at once prefent both to the iign 
and to the thing figniiied. To this myflerious doctrine it 
is needlefs to urge objections. Every man who is accuf- 
tomed to think, and to ufe words with feme determinate 

y meaning, will at once perceive that the authors of this de- 
claration mull have had very confufed notions of the fub- 
je£t, and have pleafed themfelves with found inftead of fenfe, 
fatisfied that they could not be wrong if they did not fym- 

1 
Supper, 

13 

tu, 

boli/.e with the Lutherans or the Council of Trent. 
The churches of England and Scotland, in their efla- 

jf blifhed do&rines refpedling the Lord’s Supper, appear to be 
Calviniflical; but the compilers of the Thirty-nine Articles 
and of the Confeffion of Faith mull have been much more 
rational divines than Beza and Peter Martyr. They agree 
in condemning the doftrine of tranfubilantiation as contra- 
ry to common fenfe, and not founded in the word of God; 
they teach, that to fuch as rightly, worthily, and with faith, 
receive the facrarnent, the bread which we break is a par- 
taking of the body of Chrift, and the cup of bleffing a 
partaking of the blood of Chrift ; and they add, that the 
body and blood of Chrift are eaten and drunk, not corpo- 
rally or carnally, but only after a heavenly and fpiritual 
manner, by which the communicants are made partakers 
oi all the benefits of his death In one important cir- --       ~ • JL p/VS 1 v. t4.il t. ^11- 

, jv cumftance theie two churches feem to differ. The Confef- 
c, 

U P 
The Englifh church, however, has not pofitively deter- 

mmtid any thing refpeftiog this great queftion ; and whilft 
Ihe condemns the doArine of the real prefence, with all its sonie Entr_ 
dangerous confequences, flie allows her tnembers to enter-Jifh divines 
tain very different notions of this holy ordinance, and toho'd the 
publifti thefe notions to the world. Accordingly, many 0ft,nrd%3up- 
her moft eminent divines (e) have maintained that, in the^J^6 

celebration of the Lord’s Supper, the elements of bread rdtical fa» 
and wine are offered to God as a facrifice commemorative vrifice, 
of Chrift’s one facrifice for the fins of the whole world ; 
that thefe elements, though they undergo no fubftantial 
change, yet receive fuch a divine virtue by the defeent of 
the Holy Ghoft, as to convey to the worthy communicant 
all the benefits of Chrift’s paffion ; that they are therefore 
called his body and blood, becaufe being, after their obla- 
tion, eaten and drunk in remembrance of Him, they fupply 
the place of his body and blood in the feaft upon his facri- 
fice ; and that it is cuftomary with our Saviour to give to 
any tiling the name of another of which it completely fup- 
plies the place, as when he calls himfelf the door * of the* St John 
fhcep, becaufe there is no entrance into the church or king-*- 7* 
dom of God but by faith in him. They obferve, that the 
Eucharift’s being commemorative, no more hinders it from 
being a proper facrifice, than the typical and figurative fa- 
crifices of the old law liindered them from being proper fa- 
crifices: for as to be a type doth not deftroy the nature and 
notion of a legal facrifice, fo to be reprefentative and com- 
memorative doth not deftroy the nature of an evangelical fa- 
crifice. To prove that, ia the celebration of the Lord’s 
Supper, there is a real facrifice offered to God as well as a 
facrament received by the communicants, they appeal to 
St Paul, who fays exprefsly ft, that “ Chriftians have an t HeL xiiu 
altar, whereof they have no right to eat who’ferve the ta-10, 

bernacle,” and who by contrafting the cup of the Lord 
with the cup of devils, and the table of the Lord with the 
table of devils f, teaches plainly, that thofe cups and thole f 1 Cor. x. 
tables had the lame fpecific nature. That the table of de-16> &c* 
vlh fpoken of by the apoftle was the Pagan altars, and the 
tap of devils the wine poured out in libations to the Pagan 
divinities, will admit of no difpute ; and therefore, fay the 

fg ’lion of Faith, as we underftand it J, affirms, that in the 
Ooi\f-Lord’s Supper there is no facrifice made at all. The thir- 
^ kty.firft article of the church of England likewife condemns ^ auu^t u, no uupuic ; aim rnereiore, lay me 
m the Popifh iaenhee of the mafs as a bhfphemous fable and advocates for the euchariftical facrifice, the table of the 
J , dangerous deceit ; but in the order for the adminfration of ihe Lord mull be the Chriftiau altar, and the cup of the Lord 

J 1‘°rf; s SuPPer or Hfjy Communion, the cekbrator “ befeech- the wine offered to God as the reprefentative of the blood es God moft mercifully to accept the alms and oblations of of Chrift ; otherwife there would not be that abfurdits, 
the congregation-” u r—:n—r v .i_ m r ^ ^ ^ . . . y . J 
fraife and the 

, inferred that 
commemorative and euchariftical facrifice. This inference 
feems not to be wholly without foundation. In the order 
for the admimftration of the Lord’s Supper, according to 

I j the form of the Book of Common Prayer fet forth by aeft 
of parliament in the fecond and third years of king Edward 

l the Sixth, the elements were folemnly offered to God as a 
lacrificeof praife and thankfgiving; and though the prayer 
containing that oblation was, at the review of the liturgy 
iome years afterwards, removed from the prayer of confe- 
cration, to which it was originally joined, and placed where 
it now ftands in the poll aynmunion fervice ; yet the very 
ad of parliament which authorized that alteration, calls 
J-ung Edward’s “ a very godly order, agreeable to the 
word of God and the primitive church, and very comfort- 
able to all gotsd people defiring to live in Chriftian conver- 
lation.” t 

Vol. XVIII. Part I. 

farther, that in all the ancient liturgies extant there is a 
folemn form of oblation of the facramental elements, and 
that all the Chriftian writers from the fecond century down- 
wards treat of the Lord’s Supper as a facrifice as well as 
facrificial feaft, having indeed no value in itfelf, but accep- 
table to God as reprefenting Chrift’s one facrifice for the 
fins of the world. Our limits will not permit us to give 
even an ab ft raft of their arguments; but the reader who 
fhall attentively perufe fohnfon’s unbloody Sacrifice and 
Altar unveiled andfupported, will difeover that their notions 
are better founded than probably he fuppofes, and that 
they are totally irreconcileable with the doctrine of tran- 
fubftantiation and the Popiffi facrifice of the maf*. 

Other Engliffi divines of great learning, with the cele-othcrl a 
brated Hoadley biftiop of Winchefter at the bead of them, mere me, 
contend ftrenuoufly that the Lord’s Supper, fo far from aerial; 

•L* bcint 'S' 

1 ht- aichbifhops Laud and Wake; the biffiops Poynet, Andrews, Bull, and Patrick; the Doctors Hickes 
C.^bc, a„d Brett; MdfrS Bingbain, jobnfon, Mede, Wheiy, Scar.dnrtt, Bowj’er, &c. ’ 
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Supper. 
[acrifice, and was fuppofed to convey to the partaker8 of 
it the benefits of the facnfice. Now Jefus (fay they), 
about to offer himfelf a facnfice on the crofs f~r our re- 
demption, did, in conformity to general pi aftice, inftitute 
the laft [upper, under the idea of a feaft after the facrtfice; 
and the circu.mftances attending its inflitution were hich, 
they think, that the apoflles could not poffib y ^iitaKe 

rel? by a fodety of Chn- 
or great, jointly eating bread ^ £ - ^P

that our bleffed Lord inftituted this rite ; 
fenous remembrance of C ^ ; ral cuftom to allude> In his adions and 

expreffions, to what paffed before his eyes, or preferred it- 
felf to his obfervation, who can doubt, when, in the very 
form of celebration, we fee all the marks of z/acnf. 
lial [upper, but that the divine mftitutor intended nihould 
bear the fame relation to acrifice on the crofs which the 
pafchal fupper then celebrating bore to the ob.ation of the r a., y,-4 » „    luc •rmrt'vnip. and it nothin? 

being a facrifice of any kind, is nothing more than bread 
and wine reverently eaten and drunk, m remembrance 
that Chrift’s body was broken and his blood fhed in pi00 
of his Father’s and his own love to mankind ; that nothing 
is effential to the facrament but this remembrance, and a 
ferious defire to honour and obey our Saviour as our heal, 
that the facrament might be celebrated without uttenn^ 
one prayer or thankfgiving, merely by a fociety of Chn- p V o eatin? bread ant 
{bans, whether imail 

S:"Sthlfst M enjoinfahan'to hamine himfdf be- 
tel; t of that briad and drink of ‘^t co,, no^to 
difeover what have been the fins of his pail me 

repent of them, but only, that ^ ^ °fl 
remembering Chrift’s body broken and kis bW flie , 
that, however, it is his duty in tnat as in eveiy otlmr in 
ftance of religious worihip to refolve to obey from t ^ 

Sorptr, 

1 Cor. 

{lance of religious worihip 'to re olve to obey ids purpofe, and if nothing 
hear, every precept of the gofpe , wheth=r-nora or poll ^ a „eral mem„rial of a dead be- 
live-, and that .0 partake worthdy of the Lords Supper ^ ^ this lnttant of time preferred for the 
is acceptable to God, becaufe it is P^Y- S benefits or inftitution to all others throughout the courfe 01 Ins mini- 
one of tliefe precepts; but that no part.cular benefits or imut  - "  
privileg1 '3''° 
ftance o 
St Paul 

16. not the communion of The blood of Chrift- The bread 
which we break, is it not the communion of the body ot 
Chrift he has been fuppofed by many learned 
affirm that all the benefits of Chrift’s paffion are in the amrm, uuu. rommunicant ; that ail tne uciicnLa wi. ~ r . 
lord’s Supper conveyed to the worthy communicant; 
but this (fays he) is an idea which the apoftle could not 
hale in “s thoughts as a, alt proper for h.s argument. 
The Greek word ....o- and the Englilh cmmmm Sp- 1 lie Oieets om „ • „nrnTTum with others 

modious tor tne nuuLunuu w. « ——  . / . 
pafchal lamb and unleavened bread were certainly a iacn- 
ftce’ and the words ufed by our Saviour, when he gave 
the bread and wine to the apoftles, were fuch as mult ne- 
cedarily have led them to confider that bread and wine as 
bearing the fame relation to his facrifice that the pafchal, 
fupper bore to the pafchal facrifice. At that Jewiffi feaft, it 
was the cuftom of every father of a family to break the un- 
leavened bread, and to give to every gueft a portion, laving, 
“ This is the bread of affiiition, which our fathers did eat 

IveilCCi UICdU? aim ^ ^ jp r \ A 'A f 
The Creek wora —— ^mnn with others “ This is the bread of afflidion, which our fathers did eat 
fy only a partaking of fomething m common ™th ott ^ knd of E pt a cuftom which, we may be fare, 
It theyfamPe fociety ; and the apoftle s meanmg he^yj chr{ft> as fa?h

P
r of his family, would religioully ob- 

can be nothing .We, than that m the ^ord PP
meal ferve. The apoftles knew well that they were not eat , wine as at an ordinary - > ., .• i fatViprQ rlici eat n 

othme nnore, tiicui 
do not eat bread and drink wine as at an ordinary meal, 
but as memorials of the body and blood of Chnft, m ho- 
nour to im as the W of that body of which we are iill 
,„mkrs. That the word » ,'ot “ 1 r p 
any inward or .pintual P-t of ;e Lo s bripper. 

riu, as IrtLIltl   o 
ferve The apoftles knew well that they were not eat- 
ing the identical bread which theft fathers did cat m 
Egypt, but the feaft upon the facrifice then ofterea in 
commemoration of their redemption from Egyptian bon- 
dage • and therefore when they law their Mailer after iup- ' *>. , , , _ j —i I’f em-h of them. anv mwaro or ipiiw>— r-- " , . „r,j Jeeard per break the bread again and give it to each of them, 

thinks evident, becaufe the fame word m uM v.ith reg ^ P thefc remarkable words> .. Tlus is my body which is 

5 A Phin 
Account of 

thinks-evident, Decauu. tuc rkprP no Pviritual part with theie remancauic wui^o, *  7J a 
to the cup and the table of idols, where P f 

P
f (rjven for vou, do this in remembrance of me, they mu ft 

could be thought of, and m an argument which luPI ol cont;ludea> that h;s meaning was to inft.tute a rite 
an idol to be nothing :_v, ruccin the end of the world bear the iaroe lei#* i idol to be notnmg y. j r r Run- 

To this view of the nature and end k« 

the Lord's 
Supper, 

eth and drinklth unworthily is faid to f S-fy °ff' 
My »a.*i TfiZSfkJ KM 

foTa'And drink a mere memorial of 
Chrift“ death without ferious difpofit.ons ; but we cannot 
conceive how a little wandering of the thoughts, which , 
all the unworthinefs which the author thinks there can be 

rucu an occafion, ffiould be a fin of fo deep a dye as to 
be properly compared with the guilt of thofe who mur- 
dered the Lord of life. Other divines therefore, feeling 
the force of this and f.milar obje£t.onS, fleer a midtile 
courfe between the mere memot.al.fl ’'"/.'^ft’^^/rite3 

Aureal ^ 

cw^.ri “iicriirervl by Chritt and flain upon the croft. 
eminent patrons of ^s opinion have be^ Dr Cmlw rth, 

nave ua*u.i. . — o ^ . 
which Ihould to the end of the world bear the lame na*- 

Account Of To this View OI uw --- uvAion that “ he who eat- tion to his facrifice that the pafchal fupper bore to the 
the Nature _erj jt muft appear no fmah obje > - facrifice of the paffover. 
and End of ^ and drinketh unworthily is laid to & gm y f , This inference, from the circumftances attending the in- 

ftitution, bilhop Warburton thinks confirmed by St Paul’s ttltution, Dimop vvaiuuii^n ^     . . 
mode of arguing with the Corinthians, on their mipict/ 
and abfurdity in partaking both of the Lord’s table and 
the table of devils ; for “ what (fays he) had the eaters c 
the facrifices to do with the partakers of the bread and 
wine in the Lord’s Supper, if the Lord’s Supper was not 
a feaft of the fame kind with their feafts ? If the three 
feafts, Jewilh, Pagan, and Chriftian. had not one common 
nature, how could the apoftle have inferred that this in- 
tercommunity was in confident ? Te cannot (lays he>i 
drink the cup of the Lord and the cup of devils ; ye cannot 7 /* , 7 T 1>, nnA the tnlup nt dermis. X arum tne cuy uj uj*   f ,J ji r j 7 v^r 
be partakers of the Lord’s table and the table of devils, lor 
though there might be impiety in the promiscuous ule ot 
Pagan and Chriftian rites of any kind, yet the incoyjtency Olir’s facri- 

fice. eminent patrons ft this opinion have been Dr Cudworth, 1 agan^.o ^ a common natu.e, and confequent 
bilhop Warhurton and the »P follJ; j as the, had oppofite .^ginala, from their LOIlj Liiv, x r n * 
th-v fu sport it by fuch arguments as the following . 
Iln & ages of the world when v-ums made fo 
preat a part of the religion both of Jews and Gentiles, toe 
facrifice was always followed by a religious feafting on me 
tlfing offered ; whieffi was called thefeaf upon, or after the 

ly, as they had oppofite originals,, from their deftroying 
one another’s effecls in the very celebration. Sacnhces, 
and feafts upon facrifices, were umverfally confidered as_/ 
deral rites ; and therefore the Lord’s table and the table or 
devils being both/«W rites, the fame man could no more 

8 
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be partaker of both, than he could at once engage to ferve 
both God and the devil. This is the apoftle’s argument 
to the wife men, to whom he appeals ; and we fee that it 
turns altogether upon this poftulatum,that theChriftian and 
Pagan feaits had the fame fpecific nature, or were both 
feaits upon facrifices. If this be admitted, it is eafy to fee 
why St Paul deemed thofe who ate and drank unworthily 
guilty of the body and blood of the Lord ; for if the 
Lord’s Supper be a feafl upon his facrilice, it mull have 
been confidered as the means of conveying to the commu- 
nicants all the benefits of his death and paffion ; and the 
profanation of fueh a rite, by rendering his death ineffec- 

j tual, might be fitly compared and jultly equalled to the 
enormous guilt of thofe by whom his blood was filed.” 
In reply to bifiiop Hoadley’s remarks upon the word 
xoiyav/a, his brother bifiiop obferves, that “ had the apoftle 

, meant what the learned writer makes him to mean, he 
s would doubtlefs have faid *.otvavtx upav eif to <rufjjx^ ‘ your 
1 communion in the body—your eating it jointly,’ St Paul 

(continues he) knew how to exprefs himfelf properly, as 
appears from a pafiage in bis epiftle to the Philippians, 
where, profefiedlyfpeaking of the joint participation of ablef- 

: ung, he ufes thefe words, xoi^v/a tif to £tyayy£Xiov} ‘your 
i communion in the gofpel.’ To the other remark, that 
no fpiritual part could be thought of in the table of idols, 
becaufe an idol is faid by the apoftle to be nothing, bifiiop 
Warburton replies, “ that by St Paul the Gentiles are faid 
to have facrificed to devils, and thofe who ate of fuch fa- 
crifiees to have had communion with* devils : now the de- 
vil (continues his Lordfiiip) was in St Paul’s opinion 
fomething.^ But the inference which the apoftle draws 

1 SUP 
SUPPORTED, in heraldry, a term applied to the up- 

permoft quarters of a ftiield when divided into feveral quar- 
ters, thefe feeming as it were fupported or fuftained by thofe 
below. The chief is faid to be fupported when it is of two 
colours, and the upper colour takes up two-thirds of it. In 
this cafe it is fupported by the colour underneath. 

SUPPORTERS, in heraldry, figures in an atchieve- 
ment placed by the fide of the Ihield, and feeming to fup- 
port or hold up the fame. Supporters are chiefly figures 
of beafts : figures of human creatures for the like purpofe 
are called tenants. 

SUPPOSITION, in mufic, is when one of the parts 
dwells on a note, while another part makes two or more 
lefier notes equivalent to it, by conjoint degrees. 

Suppolition is defined by a late* author the ufing of two 
fucceffive notes, of the fame value as to time ; the one where- 
of, being a difcord, fuppofes the other a concord. 

The harmony, Mr Malcolm obferves, is always to be full 
on the accented parts of the bar or meafure ; but, on the 
unaccented, difcords may tranfiently pafs, without any of- 
fence to the ear. This tranficnt uie of difcords, followed by 
concords, make what we, alter the French, call fuppojitton. 

Concords by fuppofition are thofe where the continued 
bafs adds or fuppofes a new found below the fundamental 
bafs ; whence fiich concords always exceed the extent of the 
oftave. Of thcfe concords there are three forts, all which 
are concords of the feventh : the firit, when the added found 
is a third below the fundamental found ; fuch is the con- 
cord of the ninth : and if the concord of the ninth -is 
formed by the mediant, added below the fenfible concord 
in the minor mode, then the concord is called the fuperjluous 

Snp;'!e' 
menc 

II 
Supra l apia- 

rians. 

.. Ill x        —^ wwx, v-wiiv-wivi J.O / uycrJi'UL from the acknowledged truth, that the cup of blefiing Jifth. The feeond kind is, when the fuppofed found is 
which we blefs is the communion of the blood of Chrift, 
and the bread which we break the communion of the bo- 
dy of Chrift, puts his meaning, our author thinks, be- 
yond all doubt. He fays j-, that the partaking of one 
bread makes the receivers of many to become one body. 
A juft inference, if this rite be of the nature of a fee//? upon 

■ the facrijice ; for then the communion of the body and blood of 
j| unites the receivers into one body by an equal dif- 
k tribution of one common benefit. But if it be only a ge- 
j rieral commemoration of a deceafed benefa<ftor, it leaves 
| the icceivers as it found them, not one body, but many fe- 
P warate projejfors of one common faith. 

.(U_ ^us liave dve given a view as our limits would 
iot us !Pve> °f the principal opinions that have been 
4 relPe&jng the nature and end of the Lord’s Supper, 
“■yt is an 01 dinance which feems not to be generally under 
I flood ; though, being intended- to fhow forth the Lord’i 

acat t till he come, it is furely of fufficient importance to of the patient. 
I nirraire the attention of pv<=r-i; rru„ r. r. 

fifth below the fundamental found, as in the concord of the 
fourth or eleventh ; and if the concord is fenfible, and the 
tonic be fuppofed, this concord is called the fupeiifluous fe- 
venth. The third kind is that where the fuppofed found is 
below a concord of the diminiftied feventh : if it is a fifth, 
below, i. e. if the fuppofed found be the mediant, the con- 
cord is called the concord of the fourth and fupcrfuous fifth : 
if it is a feventh below, i. e. if the fuppofed found be the 
tonic, the concord is called the lejfer Jiy.lh and fuperjluous fe- 
venth. 

SUPPOSITORY, a kind of medicated cone or ball, 
which is introduced into the anus for opening the belly. 

It is ulually compofed of common honey, mixed ud with 
either foap or oil, and formed into pieces of the length and 
thicknefs ol the little finger, only pyramidal. To die coin- 
pofition is fornetimes alfo added powder of fcammony, eu- 
phorbium, colocynthis, fait, aloes, &c. according to the cafe 

engage the attention of every ferious Chriftian. The moft: 
onliderable Proteftant divines who have exprefsly written 

11 are> Johnfon in his Unbloody Sacrifice; Cudvvorth 
r us D fcourfe concerning the true Nature of the Lord's 
popper ; Hoadley in his Plain Account; and Warburton in 
Ms Rational Account. The notions of Cudwcrth and War- 
burton are the fame, and perhaps they differ not fo much 
rom thole of Johnfon as many readers feem to imagine, 
.t any rate, the arguments by which Warburton fupports 

U,' u'Rtnrre mull have fome force, fince it is faid that 
-foadley himfelf acknowledged they would be unanfwer- 
,could be proved that the death of Chrilt was a ' cal iacniice 

The fuppolitory was invented for the convenience of fucli 
as have an averfion to the taking of clyfters ; or t® be ufed 
when the difeafe does not allow thereof. 

SUPPRESSION, in medicine, is generally ufed to figni- 
fy a retention of urine or of the menfes. 

SUPPURATION, the fecond v/ay w-herein an inflam- 
mation terminates; being a converfion of the infpiffatei 
blood and the firft adjacent parts, as the veflels and fat into 
pus or matter ; which diforder, when it has not yet found 
an opening, is generally called an ahfeefs. 

SUPRACOSTALES, in anatomy. See Table of the 
Mufcles in Anatomy. 

SUPPI VM"RMrr • r , r SUPRALAPSARIANS, in theology, perfons who 
hat is want’ . 1 ’ in llterature> an appendage to fupply hold that God, without any regard to the good or evil 

rich an ann 3 ln & ■Bo
r°

k8 of vanous kinds require works of men, has refolved, by an eternal decree, fupra lap- 
rts and Lienees r110116 u0 much

/f
s a diaionary of fun,, antecedently to any knowledge of the fall of Adam, 

cal fe’enre ran’ t ^ pi‘°?reffiTe courfe of Ph7‘ and independently of it to fave fome and to damn others ; * icience, cannot be completed without it. or, in other words, that God intended to glorify his juftice 

D 2 in 
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in iV conucmnation of feme, as well as his mercy in the fal- 
vation of others; and for that purpoie decreed t at ™ 

11 ihould neceffarily fall, and by that fall bring himfelt and all 
, his offspring into a ftate of evetlafting condemnation. 

Thefe are alfo c^WtA antdapfarks, and are oppofed to iub- 
lapfaries and infvalapfarles. , . n. r 

According to the fupralapfanans, the objedf of predelti- 
nation isj homo creabils et labihs ; and, according to tie 
fublapfarians and infralapfarians, homo craiius et lapjus. 

SUPRA SPIN ATUS, in anatomy. See Table cj the 
Mvfries in Anatomy. 

Jwv 

Mvjcles in anatomy. . f , 
SUPREMACY, the fuperiority or fovereignty ot ttie 

kinr. See SovkreigntY- iar. bee OO ¥ L RE I li i> 1 I- a « 1 • T> 4. 
SUR, or Shu r (anc. geog.), a defert of Arabia Petrsea, 

extending between Faleftine and the Arabian Golgi ; into 
which the Ifraelites, after marching through the Red Sea, 
m came (Exod. xv. 22.) Again (Numb. xxxm. S-), tus 
faid, that from the fea they went three days journey into ^ .e 
Wildernefs of Etham ; whence fome conclude that Etham 
and Shur are the fame wildernefs ; or only differ as a part 
from the whole, Shur being the general name, and Etham 
that part of it lying neared to the place of encampment ot 
the fame name. We know fo little of the geography of thele 
places that there is more room for difputation than for deci- 
sion As to the route which the Ifraelites followed in their 
mirage through the Red Sea, Mr Bryant, we think, has 
given the moft f&tisfaftory account m his late work on the 
Plagues of Egypt.—Shur is now called Co or d:!. _ _ 

SURAT, a city of Indoltan, belonging to Britain, on 
the weftern coaft of the peninfula, a little to the northward 
of Bombay, and about 16 miles up the river I appee. It is 
but of modern date, and is a moft remarkable mftance of 
the power of trade to bring wealth and population to any 
fpot where it can be brought to fettle. Towards the mid- 
dle of the laft century this place was only the idort ©i a 
few merchants, who, under the (belter of an old infigmf cant 
caftle, laid the firft foundations of a city now aimed as large 
and fully as populous as London within the wads, and con- 
taining many fine buildings of Indian architefture, which 
is partly Gentoo and partly Morifque. I hole of the great- 
eft note are fo contrived, that the gateway is defenfible 
againft any fudden irruption of a few armed men. 1 he pri- 
vate apartments lie backwards for the convemency of the 
women, of whom the Moors are remarkably jealous I ney 
are fond of having one room, in the midft of which a foun- 
tain keeps playing, and which, by its node, lulls them 
deep, and refrelhes the room by its coolne.s; but thus a 
damp is produced, which would be very dangerous to Euro- 
peans. They have alfo generally a faloon with fountains 
playing in it, which, with the variegated flower-beds, m 
which they are very curious, makes a beautiful profpe£f. 
During the intenfe heats of dimmer they have country re- 
tirements a little way out of town, where they refide, or go 
in parties to amufe themfelves. The greets are irregular y 
laid out; but have one property which renders it agreeable 
to walk in them, viz. that a competent width being kit at 
bottom, the upper dories of the houfes projed over one an- 
other in fuch a manner, that people may with eafe converfe 
from them ; by which means the ftreet is agreeably lha^e°» 
at the fame time that a proper ventilation is not impeded 
but rather promoted. The (hops, notwithftandmg the vait 
trade carried on in this great and populous city, have a 
very mean appearance, owing to the dealers keeping their 
troods in warehoufes, and (elling by famples. 
b No place is better fupplied with provifions than the city 
of Surat while its communication with the country remains 
open. Befides the unbounded importation, by which every 

3 sun 
article is brought here in great abundance, the natural pre. 
du&ions of the foil are excellent, though lefs cheap t un in 
other parts of India, as at Bengal Specially ; yet m that 
place, though the cattle and poultry are bought originally 
at a very low rate, they turn out very dear by the time they 
are fed for the table. Here, however, all kinds of eatables 
may be had at a reafonable price, ready for immediate ufe, 
and as good as can be found anywhere, ihe wheat ot bu. 
rat is famous all over India for its Angular fubftance white- 
nefs, and tafte ; and its lallads and roots are hkewife of an 
excellent quality. There are alfo many kinds of wild-.owl 
and other game to be had at an eafy rate ; but for wine* 
and fpirituousliquors they depend moftly on imputation. 

Surat was furrounded with a wall in a (hurt time after ft 
bad afiumed the form of a town. The fortification, how- 
ever, was meant only to prevent the meurfions Q; the Mah- 
ratlas, who had twice pillaged it; fo that the place was by 
no means capable of (landing any regular hege. wen e 
caftle appears but a poor defence, being mounted with can- 
non here and there, without any order, or without any 
thing like an attempt towards military arclntetxure. 

In this city, before the Eaft India company became in- 
vefted with the poffeffion of Bombay, was the preftdeucy of 
their affairs on the weftern coaft. lor this purpoic they 
had a fa&ory eftablilhed there with great privileges by the 
Mogul government ; and even atter the prefidency wan e a 

blilhed at Bombay, they continued a fatlory here at one 0 
the beft houfes in the city ; which yet not being (pacious 
enough to contain their effects, they hired another at foine 
diftance from it, and nearer the water-fide, which was called 
the new faAory. In the mean time, the city flounfhed, and 
became the centre of all the Indian ttade, being much more 
f, cemented for the fake of foreign merchandize than for ei- 
ther the natural productions or manuia&ures of the country 
though they alio made a confiderable part of its commerce. 
In fhort, there was fcarce any article of merchandize bit 
what was to be found at all times in Surat, almoft as readily 
as in London itfelf. While the Mogul government wasm 
its vigour, there was fuch a (how of juftice kept up, as in- 
duced merchants o( all religions and denominations to take 
up their refidence in the city. The Gentoos efpeciady re- 
forted thither, in order to avoid the oppreffions oi their own 
government. Great care indeed was taken that no very (ia 
grant a As of oppreffion (hould be committed ; fo that, in 
what fometimes happened, appearances were at leait kept 
uo ; and the oppreffions of government were chiefly owing 
to the animofities and rivahhip of the merchants themfe v . 
As an in (lance of the g.eat extent to which commerce wa 
puftied in Surat, we (hall here quote from Mr Gvofe.what 
is faid by Captain Hamilton of a merchant 
four viz. “ That he drove a trade equal to the Eaft India 
company: for he had known him fit out in a year above 
20 fail of (hips, between 300 and 800 tons, none o w 
bad lefs of his own (lock than L. 20,000, and fome of them 
L. 25,000. After that foreign dock was fent away, 1 
behoved him to have as much more of an inland dock 
the following year’s market.” On the deceafe of this mer 
chant the government feized on a million of his money, ami 
his grandfon was not only deprived of all that he poffe ^ 
but barbaroufly murdered through the envy and treache y 
his brother-merchants, and the rapacity of governor. 

The city of Surat was taken and ruined by the 
guefe in 1520; and it was not till after tins nr.sfort' 
that it became fuch a celebrated emporium. All the 
dian merchants who had been accutlomed to trade th 
contributed to re-eftabUft it; but >t was not tdl a c ,, 
lur, after that it became the general ftaple »f Anton 

jl 
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'European merchandize ; when the Dutch appearing in the 
Indian ocean, had deprived the Portuguefe of all their con- 
quells on that coaft, and almoft entirely ruined their trade. 
The Englilh eftabliihed a fa&ory here in 1609, the Dutch in 
1616, and the French in 1665. In procefs of time, the 
Indian feas being greatly infefted by pirates, a naval officer 
was appointed by the Mogul to keep them in awe. This 
officer was named Su’dee ( a ) Mujfoot, who had been chief of 
an Ethiopian colony fettled at Rajapore. Here he had col- 
le&ed fome vefTels of confiderable force, and carried on iome 
trade, till he was difpolfefed by the Mahrattas ; upon which 
he repaired to llombay, and afterwards to Surat, wheie he 
was appointed admiral on that ftation to the Mogul, with a 
ytarly revenue of about L. 36,0^0 Sterling. Though he 
had no power, independent of the marine, he fei/ed on 
the callle, encroached on tne town, and appropriated to 
himfelf a third part of its revenues, under pretence of ar- 
rears due in his appointed revenue. Another third was paid 
to the Mahrattas, to prevent their depredations upon trade 
in the open country ; but they, not fatisfied with this fti- 
pulation, watched an opportunity to plunder the town, 
which was kept in fubjedtion by Siddee Mufieot till his 
death, which happened in 17)6* 

Siddee Muffoot was fucceeded by his fon, who foon ren- 
dered himfelf very difagreeable to the inhabitants. In 17 58 
the Englilh fadlory was greatly oppreffed by him, and the 
black merchants treated ftill wovfe ; on which the latter ap- 
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SURCINGLE, a girdle wherewith the clergy of the Surcingle 

church of England ufually tie their calfocks. See Gir> gur£ 
OLE. 

SURCOAT, a coat of arms, to be worn over body ar- 
mour. 

The furcoat is properly a loofe thin taffety coat, with 
arms embroidered or painted on it. Such as is worn by 
heralds, anciently alio ufed by military men over their at* 
niour to diitin ruiih themfelves by- 

SURD, in arithmetic and algebra, denotes any number 
or quantity that is incommenfurable to unity: otherwife 
called an irratwval number or quantity. See Algebra? 
Part I. Chap. IV. 

SURETY, in law, generally hgnifies the fame with 
Bail. 

SURF, is a term ufed by feamen to ex profs a peculiar 
fwe!l and breaking of the fea upon the Ihore. It fpmetimes 
forms but a fiogle range along the ffiore, and at others three 
or four behind one another extending perhaps half a mile 
out to fea. The furf begins to a (fume its form at fome di- 
Itance from the place where it breaks, gradually accumula- 
ting as it moves forward till it gain, not uncommonly, in 
places within the limits of the trade-winds, a height of 15 
or 20 feet, when it overhangs at top, and falls like a cafcade 
with great force and a prodigious noife. Countries where 
furfs prevail require boats of a particular conftruftion very 
different from the greater part of thofe which are built in 

plied to Mr Ellis the Englifh chief at that time, defiring Europe. In fome places furfs are great at high, and in 
him to recommend it to the prefidency of Bombay to take 
the cable by force out of the hands of the ufurptr. '1 his 
propofal proving agreeable, Admiral Pococke, who was then 
with his fquadron at Bombay, readily concurred in fuppoit- 
ing the expedition. T he enterprise was condudfed with the 
ufual fuccefs attending the Britiffi arms; and Captain Mait- 
land the condudtor took pofftffion of the caftle with its re- 
venue in name of the Eaft India company, who were con- 
lit med in the government by grants from the Mogul. 

SURCHARGE of the Forest, is when a commoner 
puts more bealls in the forefl than he has a right to. See 
Forest. 

Surcharge of Common, is a ditlurbance of common of 
pafture, by putting more cattle therein than the pafture and 
herbage will fuflain, or the party hath a right to do. ri his 
injury can only happen where the common is appendant or 
appurtenant, ard of courfe limitable by law ; or where, 
when in giofs, it is exprefsly limited and certain; for where 
a man hath common in grofs, fans nombre, or without flint, 
he cannot be a furcharge. In this cafe indeed there mail 
be left fufficient for the lord’s own beafls. 

The ufual remedies for furcharging the common are by 
the lord’s diftraining the furplus number, or by his bring- 
ing an adlion of trefpafs, or by a ipecial adtion on the cafe, 
in which any commoner may be plaintiff. The ancient and 
mofl effedhial method of proceeding is by writ of admea- 
furement of pafture. 

Writ of Second Surcharge, de fecunda fuperoneratione, is 
given by the flatute of Weftm. 2. 13 Edw. I. cap. 8. when, 
after the admeafurement of pallure hath afcertained the 
right, the fame defendant furcharges the common again ; 
and thereby the fheriff is diredted to inquire by a jury whe- 
ther the defendant has in faft again furcharged the common; 
and if he has, he {hall then forfeit to the king the fupernu- 
merary cattle put in, and alfo {hall pay damages to the 
plaintiff. 

others at low water; but we believe they are uniformly molt 
violent during the fpring tides. 

It is not eafy to affign the eaufe of furfs\ That they are 
aftcdfed by the winds can hardly be queftioned ; but that 
they do not proceed from the immediate operation of the 
wind in the places where they happen, is evident from this 
circumftance, that the furf is often higheft and moil violent 
where there is lead wind, and vice verfa. On the coaft. or , 
Sumatra the higheft; are experienced during the fouth-eaffc 
monfoon, which is never attended with fuch gales as the 
north-weft. As they are moft general in the tropical lati- 
tudes, Mr Marfden, who leems to have paid much attention 
to the fubjeft, attributes them to the -trade-winds which 
prevail at a diftance from fhore between the parallels of 30 
degrees north and fouth, whofe uniform and invariable ac- 
tion caufes a long and ccnilant {well, that exifts even in the 
calmeft weather, about the line, towards which its direction 
tends from either fide, ’i his fwell, when a fquall happens 
or the wind frefhens up, will for the time have other fub- 
fidiary waves on the extent of its iurface, breaking often in a 
direction contrary to it, and which will again iubiide as a 
calm returns, without having produced on it any perceptible 
effedt. - Sumatra, though not continually expofed to the 
fouth-eaft trade-wind, is not fo diftant but that its influence 
may be prefumed to extend to it; and accordingly at Poolo 
Pefang, near the fouthern extremity of the illand, a conftant 
foutherly fea is obferved, even after a llrong north-weft wind. 
'i his inceffant and powerful fwell rolling in from an ocean? 
open even to the pole, feems an agent adequate to the pro- 
digious effects produced on the coaft ; whilft its very fize 
contributes to its being overlooked. It reconciles almoft all 
the difficulties which the phenomena feem to prefent, and ia 
particular it accounts for the decreafe of the furf during the 
north-weft monfoon, the local wind then couaterading the 
operation of the general one ; and it is corroborated by an 
obfervation, that the furfs on the Sumatran coaft ever begin 

to 

(a) When the Abyffinian Haves are promoted to any office under the Mogul government, they are called Siddeef* 
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Surface, to break at their fouthern extreme, the motion of the fwell 
Surfert, nQ^ perpendicular to the direction ot the (liore. This 

explanation ©f the phenomena is certainly plauiible ; but, as 
the author candidly acknowledges, obje&ions may be urged 
to it. The trade-winds and the fwell occafioned by them 
are remarkably Heady and uniform ; but the iurfs are much 
the reverie. How then comes an uniform caufe to .produce 
unfteady effefts ? 

In the opinion of our author it produces no unfteady ef- 
fefts. The irregularity of the furfs, he lays, is perceived 
only within the remoter limits of the trade-winds. But the 
equatorial parts of the earth performing their diurnal revolu- 
tion with greater velocity than the reft, a larger circle being 

■ defcribed in the fame time, the waters thereabout, from the 
ftronger centrifugal force, may fee fuppoled more buoyant; 
to feel lefs reftraint from the fluggifh principle of matter; 
to have lefs gravity ; and therefore to be more obedient to 
external impulfes of every kind, whether from the winds or 
any other caufe. 

SURFACE. See Superficies. 
SURFEIT, in medicine, a ftcknefs with a fenfation of a 

load at the ftomach, ufually proceeding from fome error in 
diet, either with regard to the quantity or quality of the 
food taken. Sometimes, however, a furfeit is only a ple- 
thora from indolence and full but improper feeding ; in 
which cafe perfoiration is defective; and eruptions form 
themfelves on the Ikin. • 

A furfeit from animal food, as mufcles, putrid flefti, See. 
is beft remedied by the ufe of vegetable acids, which may 
be taken diluted with water, a vomit being premifed, and 
this even though a vomiting and purging both attend. 

When an excels of feeding is the caufe, the primse vise 
■being evacuated, and the nature of the plethora attended to, 
.that the load may be properly evacuated, the indication of 
-cure will be, to recover the perfpiratory difeharge, confident 
with which diuretics may be ufed in preference to medicines 

’•which produce any other evacuation. 
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Surfeit, in farriery. See Farriery, $ xix. 
SURGE, in the lea-language, the fame with a wave. 

See Wave. 
SURGEON, erCniRURGEON, one that profefles the art 

Surfeit 

of Surgery. 
In England there are two diftindt companies of furgeons 

now occupying the fcience or faculty of furgery ; the one 
company called barbers, the other furgeons, which latter are 
not incorporated.—The two are united to fue, and be lued, 
by the names of mailers or governors and commonalty of 
the myftery of barbers and furgeons ot London. 32 H. VIII. 
C. 4 2. > , 

No perfon ufing any barbery or (having in London, (hall 
occupy any furgery, letting of blood, or other matter 
drawing of teeth only excepted. And no perfon ufing the 
myftery or craft of furgery fliall occupy or exeicife the feat 
or craft of barbary, or lhaving, neither by himfelf, nor 
any other for his ufe. 32 H. V III. c. 42. 

By the fame ilatute, furgeons are obliged to have figns at 
their doors. 

The French chirurgeons being refufed to be admitted in- 
to the univerfities (notwithltanding that their art makes a 
branch of medicine), on pretence of its bordering a little on 
butchery or cruelty, affociated themfelves into a brother- 
hood, under the protection ot S. Colmus and S. Harman. 
on which account, according to the laws of their inftitution, 
they are obliged to drefs and look to wounds gratis the firll 
Monday of each month. 

They diftinguifh between a chirurgeon of the long robe 
and a barber-chirurgeon. The hrft has ftudied phyiic, and 
is allowed to wear a gown. The (kill of the other, belides 
what relates to the management of the beard, is fuppofed to 
be confined to the more fimple and eafy operations in chi- 
rurgy ; as bleeding, tooth-drawing, &c. 

They were formerly diftinguilhed by badges : thofe of 
the long gown bore a cafe ol inllruments ; the barber, a 
bafon. 

S U R G 

r"|"n HAT part of medicine which treats of difeafes to be 
JL cured or alleviated by the hand, by inftruments, or 

.by external applications. 

ChAp. L Hi/lory of Surgery. 

That furgery was coeval with the other branches of 
medicine, or perhaps antecedent to any of them, will not 
admit of doubt. The wars and contentions which have 
taken place among mankind almoft ever fince their creation, 

j neceffarily imply that there would be occafion for furgeons 
Surgery at a very early period ; and probably thefe external injuries 
early prac- wouy por fome time be the only difeafes for which a cure 

would be attempted, or perhaps thought practicable. — In 
the facred writings we find much mention of ballams, parti-. 
cularly the balm of Gilead, as excellent in the cure of wounds; 
though at the fame time we are informed that there were 
fome wounds which this balfam could not heal. 

Concerning the furgery pradftifed among the Egyptians, 
Hiftory of Jews> and Afiatic nations, we know little or nothing. The 
It among Greeks were thofe from whom the art defeended to us, 
the Greeks, though they confefiedly received it from the eaftern nations. 

The firft Greek furgeons on record are iEfculapius and his 
f6ns Podalirius and Machaon. iEfculapius flourilhed about 
50 years before the Trojan war; and his two Tons diftin- 

E R Y, - 
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guifhed themfelves in that war both by their valour and {kill Hiftory 
in curing wounds. This indeed is the whole of the medicalv"-' 
fkill attributed to them by Homer ; for in the plague which 
broke out in the Grecian camp, he does not mention their 
being at all confulted. Nay, what is ftill more ftrange, tho* 
he fometimes mentions his heroes having their bones broke, 
he never takes notice of their being reduced or cured by any 
other than fupernatural means ; as in the cafe of iEneas, 
whofe thigh-bone was broken by aftone call at him by Dio- 
med. The methods which thefe two famous furgeons ufed 
in curing the wounds of their fellow-foldiers feems to have 
been the extra&ing or cutting out the darts which infh&ed 
them, and applying emollient fomentations or ftyptics to 
them when necefiary: and to thefe they undoubtedly attri- 
buted much more virtue than they could poflibly pofiefs; 
as appears from the following lines, where Homer deferibes 
Eurypylus as wounded and under the hands of Patroclus, 
who would certainly pra&ife according to the directions of 
the furgeons. 

Patroclus cut the forky fteel away; 
Then in his hands a bitter root he bruis’d, 
The wound he wafh’d, the ftyptic juice infus’d. 
The clofng flejh that inftant ceas’d to glow ; 
The wound to torture, and the blood to flow. 

Till 
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ry. Till the days of Hippocrates we know very little of what 
~ was the practice of the Greek furgeons. From him, how- 

ever, we learn, that the practice of blood-letting, cupping, 
and fcarification, was known to them ; alfo the ufe of warm 
and emollient fomentations, iffues made with hot irons, pef- 
faries, injeftions, fumigations, &c. Hippocrates alio gives 
direftions with regard to fra&urcs, luxationsj ulcers, hftulas. 
He direfts the exteniion, reduftion, bandages, and fplints, 
proper to be ufed in fra&ures and luxations of different 
bones, with feveral machines to increafe the extenfion when 
ntceffary. He direfts the laxity and tightnefs of the ban- 
dages ; the intervals for unloofing and binding them on 
again ; the pofition and repofe of the fra&ured member, and 
the proper regimen ; and he mentions the time when a cal- 
lus is ufually formed. He treats alfo of fra&ures of the 
fkull, and the method of applying the trepan. In his treat- 
ment of ulcers, he fpeaks of reducing fungous Befli by means 
of efcharotics, fome of which ate alum, nitre, verdtgrife, 
quicklime, &c. 

In the time of Ptolemy Philopater of Egypt, medicine, 
all the branches of which had hitherto been pra&ifed by 
the fame perfon, was now divided into three, viz,, the diete- 
tic, pharmaceutic, and furgical; from which time to the 
prefent, furgery has continued to be reckoned a diftinft pro- 
feffion from medicine, though very improperly, in the opi- 
nion of the belt authors. 

the Surgery appears not to have exifted in Rome, notwith- 
> {landing the warlike genius of the people, for more than 

COO years. Archagathus, a Greek, was the firtl profeffor of 
that art in the city; and fo frequently employed the knife, hot 
irons, and other cruel methods of cure, that he was brand- 
ed with the opprobrious title of carnifex, and expelled the 
city, where no phyfician or furgeon of eminence again made 
his appearance for 180 years. At this time Afclepiades 
undertook the pvofdlion of medicine ; but feems to have 
dealt little in furgery. Neither have we anyr thing of im- 
portance on that fubjeft till the time of Celfus, who flourifh- 
ed during the reigns of Auguftus and Tiberius.—In his 
furgery, all the improvements from Hippocrates to his own 
days are collected ; the moil minute and trifling difeafes are 
not omitted. An eminent furgeon, of the moderns, em- 
phatically exhorts every perfon in that profeffion “ to keep 
Celfus in his hands by day and by night.” He defcribes 
the figns of a fra&ured fit nil, the method of examining for 
the fraffure, cf laying the fltull bare by an incifion in the form 
of the letter X, and afterwards of cutting aw-ay the angles* 
and of applying the trepan, with the figns of danger and of 
recovery. He obferved, that fometimes, though very rare- 
ly, a fatal concuffion of the brain might happen, the blood- 
veflcls within the fltull being burft, yet the bone remaining 
entire. After the operation of the trepan, fponges and 
cloths wetted with vinegar, and feveral other applications, 
were made to the head ; and, throughout, fevere abftinence 
was enjoined. In violent fradlures of the ribs, he ordered 
venefeftion ; low diet; to guard again ft all agitation of ths 
mind, loud fpeaking, motion, and every thing that might 
excite coughing or fneczirtg. Cloths wetted with wine, rofes 
and oil, and other applications, were laid over the, frafturei 
l he cure af fraftures, in the upper and lower extremities, 

he laid were nearly alike ; that fradftires differ in degree of 
violence and danger, in beingfimple or compound, that is, 
with or without a wound of the tlelh, and in being near to 
the joint. He dire&s the extenfion of the member by af- 
fillants; the reduftion, by the furgeon’s hands, of the frac- 
tured boses into their natural fituation ; and to bind the 
fra&ured part with bandages of different lengths, previoufly 
dipped in wine and oil: on the third day frcfh bandages 

are to be applied, and the fra&ured member fomented with Hiftory. 
warm vapour, efpecially during the inflammation. Splints, v ‘"" 
if neceffary, are to be applied, to retain the bones in a fixed 
pofition. The fradlured arm is to be fufpended in a broad 
fling hung round the neck : the fra&ured leg is to be in- 
clofed in a kind of cafe, reaching above the ham, and ac- 
commodated likewife -with a fupport to the foot, and with 
ft raps at the fide, to keep the leg fteady : in the fraftured 
thigh-bone, the cafe is to extend from the top of the hip to 
the foot. He defcribes the method of treating compound 
fra&ures, and of removing fmall fragments of fplinters of 
bones ; and the manner of extra&ing darts. In luxations 
of the {boulder, he mentions feveral methods of giving force 
to the extenfion, and of replacing the diflocated bone. 
One method fimilar to that of Hippocrates was, to fufpend 
the patient by the arm ; the fore-part of the Ihoulder, 
at the fame time, refting upon the top of a door, or any^ 
other fuch firm fulcrum. Another method was to lay 
the patient fupine, fome afiiftants retaining the body in 
a fixed pofition, and oihers expending the arm in the con- 
trary direftian ; the furgeon, in the mean time, attempting, 
by his hands, forcibly to reduce the bone into its formerplace. 

If a large inflammation was expefted to enfue after a. 
wound, it was fuffered to bleed for fome time, and blood 
was drawn from the arm. To wounds accompanied with 
coniiderable haemorrhagy, he applied a fponge wet in vine- 
gar, and conftant preffure : If neceffary, on account of the 
violence of the haemorrhagy, ligatures were made round the 
veffels, and fometimes the bleeding orifice was feared up 
with the point of a hot iron. On the third day frefli dref- 
fings were applied. In confiderable contufions, with a 
fmall wound of the flefli, if neither blood-veffels nor nerves, 
prevented, the wound was to be enlarged. Abftinence and 
low diet, upon all fuch accidents, were preferibed; cloths wet. 
with vinegar, and feveral other applications, were to be ap- 
plied to the inflamed part. He obferves, that frefh wounds 
may be healed without compound applications. In ex- 
ternal gangrene, he cut into the found flelh; and when the 
difeafe, in fpite of every effort, fpread, he advifed amputa^ 
tion of the member. After cutting to the bone, the fiefh. 
was then leparated from it, and drawn back, in order to 
fave as much flefli as poflible to cover the extremity of the 
bone. Celfus, though extremely diffufe in the defeription 
of furgical difeafes, and of various remedies and external ap- 
plications, treats {lightly of the method of amputating ; 
from which, comparing his treatife with the modern fyftems, 
we might infer that the operation was then feldomer prac- 
tised than at prefent. He defcribes the fymptoms of that 
dangerous inflammation the carbuncle, and dire&s, immedi- 
ately to burn, or to corrode, the gangrened part- To pro- 
mote the fuppuration of abfeeffes, he orders poultices of 
barley-meal, or of marfhmallows, or the Reds of linfeed and 
fenugreek. He alfo mentions the compofitions of feveral 
repellent cataplafms. In the eryjipelcu, he applies cerufe, 
mixed with the juice of folanum or nightftiade. Sal ammo,, 
niac was fometimes mixed with his plafters. 

He is very minute in deferibing difeafes of the eyes, ea’-s, 
and teeth, and in preferibing a multitude of remedies and 
applications. In inflammation of the eyes, he enjoined ab-. 
ftinence and low diet, reft, and a dark room: if the inflam- 
mation was violent, with great pain, he ordered venefe&ion, 
and a purgative ; a fmall poultice of fine flower, faffron, 
and the white of an egg, to be laid to the forehead to fup- 
prefs the flow of pituita ; the foft infide of warm wheat 
bread dipped in wine, to be laid to the eye; poppy and 
rofes were alfo added to his collyriums, and various ingre* 
dients too tedious to enumerate. In chronic watery deflu- 
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xions oFtKe eyes, he applied ailringents, cupped the tem- 
jdes, anri burnt the veins over the temple and forenead. 
He couched catarafts by deerefluig the cryftalline lens to 
the bottom of the orbit. Teeth, loofened by any accident, 
he diredts, alter tlie example of Hippocrates, to oe fahened 
with a gold thread to thole adjoining on each (ide. 1 ie- 
vious to drawing a tooth, he ordered the gum to be cut 
round its neck ; and if the tooth was hollow, it was to be 
filled with lead before extraftion, to prevent its breaking by 
the forceps. He deferibes not only the inflammation, but 
likewife the elongation, of the uvula: he alfo deicrioes the 
polypus, and fome other difeafes affecting the nofe. 

He deferibes leveral fpecies of hernias or rupture, and the 
manual afiitlance required in thofe complaints. After the 
return of the inteftines into the abdomen, a firm comprefs 
was applied to that part of the groin through which they 
protruded, and was lecured by a bandage round the loins. 
In fome cafes, after the return of inteflinal rupture^ he di- 
ininifhed the quantity of loofe fein, and formed a cicatrix, 
fo as to contract over the part, to render it mote rigid and 
capable of refilling. He deferibes various difeafes of the 
genital parts, the hydrocele or dropfy of the ferotum, a 
difficulty of urine, and the manner of drawing off the 
water by a catheter; the iigns of ft one in the bladder, 
and the method of founding or feeling for that ftone. 
^Lithotomy was at that time performed by introducing two 
fingers into the anus ; the ftone was then preffed forward 
to the perinssum, and a cut made into the bladder ; and by 
the finger or by a fcoop the ftone was extratled. He de- 
icribes the manner ot performing this operation on both the 
fexes, of treating the patient, and the iigns of recovery and 
of danger. . . 

C elf us dire fled various covrofive applications and injec- 
tions to fiftulas ; and, in the laft extremity, opened them to 
the bottom with a knife, cutting upon a grooved inltrument 
or conduClor. In old callous ulcers, he. made a new wound, 
by either cutting away the hard edges, or corroding them 
with verdigrife, quicklime, alum, nitre, and with fome 
vegetable efcharotics. He mentions the fymptoms of caries 
in the bone ; direfits the bone to be laid bare, and to be 
pierced with feveral holes, or to be burnt or rafped, in order 
to promote an ex'oliation of the corrupted part; afterward* 
to apply nitre and feveral other ingredients. One of bis 
applications to a cancer was auripigmentum or arlenic. He 
direfts the manner of tapping the abdomen in ascites, and 
©f drawing blood by the lancet and cupping-glades. His 
cupping-glaffes feetn not to have been fo convenient as the 
modern : they were made either of brafs or horn, and were 
unprovided with a pump. He cured varicofe veins by 
uftion or by incifion. He gives direflions for extrafling 
the dead foetus from the womb, in whatever pofition it 
(hould prefent; and, after delivery, to apply to the private 
parts foft cloths wet in an infufion of vinegar and rofes. In 
Celfus’s woiks there is a great redundance and fuperfluity 
of plafters, ointments, efcharotics, coilyriums, of fuppurating 
and difeutient cataplafms, and external applications of every 
kind, both fimple and compound : Perhaps, amongil the 
multitude, there are a few ufeful remedies now laid afide and 
jieglefled. 

The laft writer of confequence who fiounihed at Rome 
was Galen, phyfician to the emperor Marcus Aurelius. His 
works are for Che moll part purely medicinal ; although 
he wrote alfo on furgery, and made Commentaries on the 
Surgery of Hippocrates. He opened the jugular veins, 
and performed arteriotomy at the temples ; direfkd leeches, 
fcarilication, and cupping-glaffes, to draw blood. He alfo 
deferibed with accuracy the different fpecies of hermae or 
ruptures. 

E It Y. Chap. I 
In the year jeo fiourifhed Actius, In wlmfe works we Hiffory, 

meet with many obfervations omitted by Celtus and Ga-'“■""v*" 
len, particularly on the furgical operations, the difeafes of 
women, thecaufesof difticult labours, and modes of delivery^ 
He alfo takes notice of the dracunculus, or Guinea worm. 
Aetius, however, is greatly excelled by Paulas Egineta, 
who flourifhed in 640 ; whofe treatife on furgery is fuperior 
to that of all the other ancients. He direfts how to extract 
darts; to perform the operation fometimes required in 
dangerous cafes of rupture or hernia. , He treats alfo of 
aneurifrn. Galen, Paulus, and all the ancients, fpeak only of 
one fpecies of aneurifm* and define it to be “ a tumor 
arifing from arterial blood extravafated from a ruptured 
arterv.” The aneurifm from a dilatation of the artery is a 
difeovery of the moderns. In violent inflammations of the 
throat, where immediate danger of iuffocation was threaten- 
ed, Paulas performed the operation of bronchotomy. In 
obftinate defluxions upon the eyes, he opened the jugular 
veins. He deferibes the manner of opening the arteries be- 
hind the ears in chronic pains of the head. Pie wrote alio 
upon midwifery. Fabricius ab Aquapendente, a celebrated 
furgeon of the 16th century, has followed Celfus and Paulus 
as text books. 4 

From the time of Paulus Egineta to the year 900, no Among 
writer of any confequence, either on medicine or furgery, 
appeared. At this time the Arabian phyficians Rhazes 
and Avicenna revived in the call the medical ait, which, 
as well as others, was almoft entirely extinguifhed in the 
weft. Avicenna’s Canon Medhimr, or General Syitem of 
Medicine and Surgery, was for many ages celebrated through 
all the fchools of phyfic. It was principally compiled from 
the writings of Galen and Rhazes. the latter had correct- 
ly deferibed the ipina ventofa, accompanied with an enlarge- 
ment of the bone, caries, and acute pain. In difficult la- 
bours, he recommends the fillet to afhft in the extraction ot 
the foetus ; and for the fame pnrpofe, Avicenna recommends 
the forceps. He deferibes the compofition of feveral 
cofmetics to poliffi the fkin, and make the hair grow, or 
fall off- 

Notwithftanding this, however, it was not till the time or 
Akmcafis that furgery came into repute among the Ara- 
bians. Rhazes complains or their grofs ignorance, and that 
the manual operations were performed by the phyficians 
fervants. Albucafis enumerates a tremendous lift of opera- 
tions, fufficient to fill us with horror. The hot iron and 
cauteries were favourite remedies of the Arabians; and, in 
inveterate pains, they repoled, like the Egyptians and 
eaftern Aliatics, great confidence in burning the part. He 
deferibes accurately the manner of tapping in afeites.; men- 
tions feveral kinds of inftruments lor drawing blood ; and 
has left a more ample and correft delineation of furgical in- 
ftruments than any of the ancients. He gives various ob- 
ftetrical dire&ions for extra&ing the foetus in cafes of diffi- 
cult labour. He mentions the bronchocele, or prominent 
tumor on the neck, which, he tells us, was moil frequent 
among the female lex. We are alfo informed by this 
writer, that the delicacy of the Arabian women did not 
permit male furgebns to perform lithotomy on females ; 
but when neceffary, it was executed by one of their own 
fex. 

From the nth century to the middle of the 14th, the 
hiflory of’ furgery affords nothing remarkable except the 
importation of that naufeous difeaie the leprofy into Europe. 
Tow ards the bud of the 15th century the venereal difeafe is 
find to have been imported from America by the full dif- 
coverers of that continent. 

At the beginning of the t6th century, furgery was held 
in contempt in this ifland, and was pradtii'ed indifeximinately 
7 - bx 
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py barbers, fan iers, and fow-geldcrs. Barbers and furgeons 
continued, for zco years after, to be incorporated in one 
j:ompany both in London and Paris. In Holland and feme 

■ parts of Germany, even at this day, barbers exercife the 
Tazor and lancet alternately. 

It is within the laft: three centuries that we have any con- 
iderable improvement in furgery ; nor do we know of any 
eminent Britifh furgical writers until within the lall 1 30 
years. In Germany (fays Heifter) all the different fur- 
ncal operations, at the beginning even of the 18th century, 
vere left to empirics; while regular pradtitioners were con- 
ented to cure a wound, open a vein or an ablcefs, return a 
Ya&ured or luxated bone ; but they feldom or never ventu- 
red to perform any of the difficult operations.” Pie alfo 
peaks of their grofs ignorance of the Latin language. 

The firft furgical work of the 16th century worthy of 
lotice is that of J. Carpus. F. ab Aquapendente, an Ita- 

hjSjian, publifheda Syllem of Surgery, containing a defeription 
ff the various difeafes, accidents, and operations. Boerhaave 
rays this authorthe followingcompliment: I liefuperavit omnes, 
't nemo illi banc diff utat ploriam ; omnibus potius quam kpcce 
:arenpojffumus. About the fame period, A. Parey, a French- 
nan, made feveral important additions to furgery, particular- 
y in his colledrion of cafes of wounds, fradfures, and other 
iccidents which occur during war. The ancients, who 
vere ignorant of powder and fire-arms, are defective in this 
>art of military furgery. Parey pretends to have firft in- 
ented the method of tying with a needle and ftrong filk- 
hread waxed the extremities of large arteries, after the 
mputation of a member. The ligature of the blood- 
effels is, however, merely a rerival of the ancient practice, 
which had fallen into difufe : Throughout the dark ages, 
he hot iron, cauteries, and ftrong aftringents, were fubfti- 
uted in its place. B. Maggius and L. Botallus wrote on 
the cure of gunfhot wounds. J. A. Cruce wrote a fyftem 

ff )f furgery. 
7t!' In the 17th century, furgery was enriched with feve- 
|| 'al fyltems, and with detached or mifecllan-eous obferva- 

ions. The principal authors are, M. A. Severinus, V. 
Iridius, R. Wifernan, I.e Clerc, J. Scultetus, J. Mangetus, 
A Magatus, Spigellius, F. Hildanus, T. Bartholin, P. de 
March ett. 

Since the commencement of the prefent century, furgery 
lias been enriched with many valuable and important improve- 
ments, ot the greateft part of which we have availed ourfelves 
in the covirfe of the following treaiife. But as it would far 
rxceed the limits of a work of this nature to enumerate the 
names and writings of fuch authors as have lived within the 
ibove period, and befides, as it appears very unimportant to 
Jo io, we {hall at once proceed to the next part of our fubjetft. 

Chap. II. OfIVounds. 

Sect. I. Of Simple Wounds. 
The firft thing to be confidered in the infpc&ion of a 

wound is, whether it is likely to prove mortal or not. This 
knowledge can only be had from anatomy, by which the 
furgeon will be able to determine what parts are in- 
jured ; and, from the offices which thefe parts are cal- 
culated to perform, whether the human frame can fubfift 
under fuch injuries. It is not, however, eafy for the moft 
expert anatomift always to prognofticate the event with 
certainty ; but this rule he ought always to lay down to 
himfelf, to draw the fnoft favourable prognofis the cafe will 
hear, or even more than the rules of his art will allow. 
This is particularly incumbent on him in fea-engagements, 

Simple 
Wounds, 

ced, and the miferahle patient is thrown alive into the fea, 
upon the furgeon’s declaring his wound to be mortal. 
There are, befides, many inftances on record, where wounds 
have healed, which the moft fkilful furgeons have deemed 
mortal. The following wounds may be reckoned mortal. 7 

1. Thofe which penetrate the cavities of thC heart, and Wounds 
all thofe wounds of the vifeera where the large blood-veffels dr^ 
are opened ; becaufe their fituation will not admit of pro-‘^tJ 
per applications to reftrain the flux of blood. 

2. Thofe which obftrurft or entirely cut off the paffage 
of the nervous influence through the body. Such are 
wounds of the brain, cerebellum, medulla oblongata, and 
fpinal marrow; though the brain is fomttimes injured, 
and yet the patient recovers. Wounds like wife of the 
fmall blood-veffels within the brain are attended with great 
danger, from the effufed fluids preffing upon the brain. 
Nor is there lefs danger where the nerves which tend to the 
heart are wounded, or entirely divided ; for, after this, it is 
impoifible for the heart to continue its motion. 

3. All wounds which entirely deprive the animal of the 
faculty of breathing. 

4. Thofe wounds which interrupt the courfe of the chyle 
to the heart ; fuch are wounds of the receptacle of the chyle, 
thoracic dudl, and larger lafteals, &c. 

5. There are other wounds which prove fatal if negledled 
and left to nature : fuch are wounds of the larger external 
blood-veffels, which might be remedied by ligature. ^ 

In examining wounds, the next confideration is, whether gvmptoms 
the parts injured are fuch as may be fuppofed to induce dan-of wounds 
gerous fymptoms, either immediately or in fome time during'n different 
the courfe of the cure. In order to proceed with any 0 Ltie 

degree of certainty, it is neceffary to be w'ell acquainted 
with thofe fymptoms which attend injuries of the different 
parts of the body. If the ficin only and part of the cellular 
lubftance is divided, the firft confequence is an effufion of 
blood ; the lips of the wound retrad, become tumefied, 
red and inflamed, leaving a gap of confiderable widenefs 
according to the length and deepnefs of the wound, 
fides, if a very confiderable portion of ikin and cellular fub-oi* the Ik hr 
ftance is divided, a flight fever feizes the patient ; the effufion and ceilu- 
of blood in the mean time flops, and the wound is partly fill-,ar 

ed up with a cake of coagulated blood. Below this cake, ^ance’ 
the fmall veffels pour forth a clear liquor, which in a fhort 
time is converted into pus (fee the articles Pus and Mu- 
cus). Below this pus granulations of new flefn arile, the 
cake of coagulated blood loofens, a new fkin covers the 
place where the wound was, and the whole is healed up j 
only there remains a mark, called a cicatrix or fear, fhowing 
where the injury had been received. Ta 

All wounds are accompanied with a confiderable degree Of themuf. 
of pain, efpecially when the inflammation comes on, though^' 
the divifion reaches no farther than the {kin and cellular 
fubftance. If the mufcular fibres are divided, the pain is 
much greater, becaufe the found part of the mulcle is 
ftretched by the contraflion of the divided part and the ac- 
tion of the antagonift mufcle, which it is now lefs fitted to 
bear. The wound alfo gaps much more than where the 
cellular fubftance only is divided, infomuch that, if left to 
itfelf, the ikin will cover the mufcular fibres, without any 
intervention of cellular fubftance ; and not only a very un- 
fightly cicatrix remains, but the ufe of the mufcle is in fome 
meafure loft.—If the mufcle happens to be totally divided, 
its parts retradl to a very confiderable diftance ; and unlefs 
proper methods be taken, the ufe of it is certainly loft ever 
afterwards. Jt 

If by a wound any confiderable artery happens to be di-Of the ar< 
vided, the blood flows out with gieat velocity, and byterisg‘ 

Be- 9 
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where the fentence of death is executed as foon as pronoun- Harts ; the patient foon becomes faint with lofs of blood ; 
Von. XVIII. Part I, M nor 
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nor does the hremorrha^y flop until he faints away ahoge- 
ther, when the ends of the divided veffel clofe by their na- 
tural contractility ; and if as much vis vita Hill remains as 
is fufficient to renew the operations ol life, he recovers alter 
fome time, and the wound heals up as ufual. The part ol 
the artery which is below the wound in the mean time be- 
comes ufclefs, and its fides collapfe, fo that all the in- 
ferior part of the limb would be deprived ot blood, vvere 
it not that the fmall branches fent off from the artery above 
the wounded place become enlarged, and capable of carry- 
ing on the circulation. Nature alfo, after a wonderful man- 
ner, often produces new veflels from the fupenor extremity 
of the divided artery, by which the circulation is carried on 
as formerly. However, the confcquences of fuch a prolate 
hiemorrhagy may be very dangerous to the patient, by in- 
ducing extreme debility, polypous concretions in the heart 
and large veffels, or an univerfal dropfy.. I his happens 
efpecially where the artery is partially divided ; becaufe 
then the veffel cannot contrad in fuch a manner as to dole 
the orifice : however, if the wound is but fmall, the blood 
gets into the cellular fabftance, fwdling up the member to 
an extreme degree, forming what is called a diffufed aneunfm. 
Thus the haemorrhagy foon ftops externally, but great mil- 
chief is apt to flow from the confinement of the extravala- 
ted blood, which is found to have the power ot diffolving 
not only the fldhy parts, but alfo the bones themfelves ; and 
thus not only the ufe of the limb is entirely loft, but the 
patient is brought into great danger of his life, if proper 

11 affiftance be hot obtained in a Ihort time. 
Orthe li- Wounds of the ligaments, nerves, and tendons, are like- 
g.mwnts, wl-fe atten(ied with bad confequences. When a nerve is en- 

tirely divided, the pain is but trifling, though the confe- 
quences are often dangerom. If the nerve >» Ifge, aU the 
parts to which it is diftributed below the wound immedtately 
lofe the power of motion and fenfation ; nor is it uncom- 
mon, in fuch cafes, for them to be feized with a gangrene. 
This, however, takes place only when all orthe greatei 
part of the nerves belonging to a particular part are divided. 
If the fpinal marrow, for inftance, be divided near the hea , 
the parts below foon lofe theh aftion .ttecoverablp j o,- tf 
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will be continually augmenting from the difeharge of the fi. 
nuous ulcer, and the lungs will at laft fuffer by the fmrounding 
matter If, in cafes of wounds in the thorax, the ribs or 
fternum happen to become carious, the cure will be extreme, 
ly tedious and difficult. Galen relates the cafe of a lad 
received a blow upon his fternum in the field of extrcife: 
it was firft neglefted, and afterwards badly healed ; but, 
four months afterwards, matter appeared in the part which 
had received the blow. A phyfician made an incifion into 
the part, and it was foon after cicatrized : but in a mort 
time a new colledion of matter made its appearance, and 
upon a fecond incifion the wound refined to heal. Galen 
found the fternum carious ; and having cut oft the ci ealed 
part, the pericardium itfelf was obferved to be corroded, fo 
that the heart could be feen quite naked ; notwrthftandmg 
which, the wound was cured in no very long time. 

There is fometimes difficulty in determining whether the 
wound haji really penetrated into the thorax or the abdo- 
men • for the former defeends much farther towards the 
fides’than at the middle. But as the lungs are almoft al- 
ways wounded when the cavity of the thorax is penetrated, 
the fymptoms arifing from thence can fcarcely be miftaken. 
—Another fymptom which frequently, though not always, 
attends wounds of the thorax, is an emphyfema i Ins is 
occafioned by the air efcaping from the wounded lungs, and 
infinuating itfelf into the cellular fubftance; which being 
pervious to it over the whole body, the tumour pafles from 
one part to another, till at laft every part is inflated to a fur- 
prifing degree. An inftance is given m the Memoirs ot 
the Royal Academy, of a tumour of this kind, which on the 
thorax was eleven inches thick, on the abdomen nine, on the 
neck fix, and on the reft of the body four ; the eyes were in 
a great meafure thruft out of their orbits by the inflation ot 
the cellular fubftance; and the patient died the fifth day. 
1 his was occafioned by a ftab with a fword. 

Wounds of the abdomen are not lefs dangerous thati0[ 
thofe of the thorax, on account of the importance of thek 
vifeera which are lodged there. When the wound does not* 
penetrate the cavity, there is fome danger of an henna be- 
r ^ formed by the protrufion of the peritonaeum through 

° i  j the danger is greater the the part3 belorv foon lofe their aaion ir^v"a“n ” « ^kened integuments, and the danger is greater the 

lLtftl"ePgSrpa°rt of the arm below wiU Z^^tforoducS 
’ . . , , n T5 ^   v o nArvp Omnldbe divided, and 
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probably be loft. But though a nerve ffiouldbe divided, and 
a temporary pally be produced, it may again reunite, an 
perform its former funttions. If a nerve be wounded only, 
Fnftead of being divided, the worft fymptoms frequently 

W the tho^1 Wounds which penetrate the cavities of the thorax are 
rax.andthealways exceedingly dangerous, becaufe there is ^rce a pof- 

- dbilitv of all the vifeera efcapmg unhurt. A wound is 
known to have penetrated the cavity ot the thorax prmc 
pally by the difeharge of air from it at each mfpiration of 
The patient, by an extreme difficulty ofbreathmg coughing 
up Hood, &c. Such wounds, however, are not always moi- 
tal • the lungs have frequently been wounded, and yet the 
patient has recovered.-Wounds of the diaphragm are al- 
moft always mortal, either by inducing fatal eonyulfions 
immediately, or by the afeent at the ftomach, which the 
preffure of the abdominal mufcles forces up through the 
wound into the cavity of the thorax ; of this Van Swieten 
p-jves feveval inftances—Even though the wound does not 
penetrate into the cavity of the thorax, the very worft fymp- 
toms may follow. For if the wound defeends deeply among 
the muffles, and its orifice lies higher, the exuavalated hu- 
mours will be therein colleded, ftagnate, and corrupt in fuch 
a manner as to form various finuffs ; and after having ero- 
ded the pleura, it may at length pafs into the cavity of the 
thoiax> The matter having once found a vent utfo this cavity, 

larger the wound ‘is. Thofe wounds which run , , 
betwixt the interftices of the muffles often produce finuous 
ulcers of a bad kind. For as there is always a large quantity 
of fat interpofed everywhere betwixt the muffles of the ab- 
domen, if a wound happens to run between them, the ex- 
travafated humours, or matter there colkaed, not meeting 
with free egrefs through the mouth of the wound, often 
makes its way in a furprifing manner through the cellular 
fubftance, and forms deep finuofities between the muffles; 
in which cafe the cure is always difficult, and fometimes 
impoffible. e penetrates the cavity of the abdomen, 

fome of the viffera will certainly be protruded through it; 
or if the wound is but fmall, and clofed up with fat fo that 
none of the iiiteftines can be protruded, we may know that 
the cavity of the abdomen is pierced,_and probably fome ot 
the viffera wounded, by the acute pain and fever, paleneb, 
anxiety, faintings, hickcough, cold fweats, and weakene 
pulfe, all of which accompany injuries of the internal parts. 
The roifchiefs which attend wounds of this kind proceed not 
only from the injury done to the vifcera themfelves, bm 
from the extravafation of blood and the difeharge of tW 
contents of the inteftines into the cavity of the abdomen, 
which, being of a very putrefeent nature, foon bring on tM| 
moil violent diforders. Hence wounds of the abdomina 
viffera are very often mortal. This, however, is not al war 
the cafe- for the fmall inteftmes have been totally divide; 
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md yet the patient has recovered. Wounds both of die 
mall and large inteftines have healed fpontaneoufiy, even 
vhen they were of fuch magnitude that the contents of the 
nteftine was freely difeharged through the wound in it, 
md after part of the inteftine itfelf has been protruded 
dirough the wound of the integuments. 

When the mefentery is injured, the danger is extreme, 
,n account of the numerous veflels and nerves fituated there. 
Wounds of the liver, fpleen, and pancreas, are alfo exceed- 
ingly dangerous, although there are fome inttances of the 
fpken being cut out of living animals without any confider- 
able injury. 

From the preceding account of the fymptoms attending 
wounds in the different parts of the body, the furgeon may 
be enabled to judge in fome meafure of the event; though 
it muft always be remembered, that wounds, even thole 
which feemed to be of the flighteft nature, have, contrary 
to all expeftation, proved mortal, chiefly by inducing con- 

| vulfxons, or a locked jaw ; fo that no certain prognoftic can 
I be drawn on fight of recent wounds. We fliall now, how- 
I ever, proceed to confider their treatment. 

n<r. For the cure of wounds, it has been already obferved, 
iiiaithat the ancients imagined balfams, the juice of herbs, &c. 
I to be a kind of fpecifics. In after-ages, and in countries 
1 where balfams are not eafily to be procured, falves have been 

fubftituted in their place ; and even at this day there are ma- 
ny yvho reckon a falve or ointment effentially necefl'ary for 
healing the flighteft cut. It is certain, however, that the 
cure of wounds cannot be effefted, nay, not even forwarded 
in the leafl, by ointments, unlefs in particular cafes or by 
accident. That power which the human frame has of re- 
pairing the injuries done to itfelf, which by phyficians is 
called vis medicatrix nature, is the foie agent in curing ex- 
ternal injuries; and without this the molt celebrated balfams 
would prove ineffedtual. When a wound has been made 
with a fliarp inllrument, and is not extenfive, if it be imme- 
diately cleaned, and all the extravafated blood fucked (a) 

^out, it wrill almofl always heal by the firft intention in a very 
fhort time. Indeed the cures performed by this fimple pro- 
cefs are fo furpriiing, that they would be incredible were we 
not affured of their reality by eye-witnefles. When this pro- 
cefs is either negledled or proves unfuccefsful, there are three 
ftages to be obferved in the cure of a wound: the firft, called 
digejlion, takes place when the ends of the wounded vtfTels con- 
tradl themfelves, and pour out the liquor which is converted 
into pus. As foon as this appears, the fecond ftage, in which 
the flefli begins to grow up, takes place ; and as this pro- 
ceeds, the edges of the wound acquire a fine bluifli or pearl 
colour, which is that of the new Ik in beginning to cover the 
wound as far as the flefh has filled it up. This procefs con- 
tinues, and the fkin advances from all fides towards the 
centre, which is called the cicatrizing of the wound. For 
the promoting of each of thefe proceftes, feveral ointments 
were form, ly much in vogue. But it is now found, that 
no ointment whatever is capable of promoting them ; and 

I that it is only neceflary to keep the wound clean, and to 
prevent the air from having accefs to it. This, indeed, na- 
ture takes care to do, by covering the wound with a cake 
of coagulated blood ; but if a wound of any confiderable 
magnitude fhould be left entirely to nature, the pus would 
form below the cruft of coagulated blood in fuch quantity, 
that it would moft probably corrupt, and the wound dege- 
nerate into a corroding ulcer. It is neceflary, therefore, to 
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cleanfe the wound frequently; and for this purpofe it will 
be proper to apply a little ointment fpread on foft feraped ,mi<i "'L, 
lint. For the firft drefling, dry lint is ufually applied, and 
ought to be allowed to remain for two or three days, till the 
pus is perfeftly formed; after which the ointment may be 
applied as juft now dire&ed ; and, in a healthy body, the 
wound will heal without further trouble. As to the oint- 
ment employed, it is almoft indifferent what it be, provided 
it has no acrid or ftimulating ingredient in its compofition. 

But though, in general, wounds thus eaiily admit of a 
cure, there are feveral circumftances which require a diffe- 
rent treatment, even in fimple divifions of the flefhy parts, 
when neither the membranous nor tendinous parts are in- 
jured. Thefe are, t. Where the wound is large, and gapes 
very much, fo that, if allowed to heal in the natural way, 
the patient might be greatly disfigured by the fear. It 
is proper to bring the lips of the wound near to each 
other/ and to join them either by adhefive plafter or by 
future, as the wound is more fuperficial, or lies deeper. 
2. When foreign bodies are lodged in the wound, as when 
a cut is given by glafs, See. it is neceflary by all means to 
extraft them, before the wound is dreffed ; for it will never 
heal until they are difeharged. When thefe bodies are litu- 
ated in fuch a manner as not to be capable of being ex- 
tracted without lacerating the adjacent parts, which would 
occaflon violent pain and other bad fymptoms, it is neceffa- 
ry to enlarge the wound, fo that thefe offending bodies may 
be eafily removed. This treatment, however, is chiefly ne- 
ceffary in gunflict wounds, of which we fhall treat in the 
next feClion. 3. When the wound is made in fuch a man- 
ner that it runs for fome length below the fkin, and the bot- 
tom ft much lower than the orifice, the matter collefted 
from all parts of the wound will be lodged in the bottom 
of it, where, corrupting by the heat, it will degenerate into 
a fiftulous ulcer. To prevent this, we muft ufe comprefles, 
applied fo that the bottom of the wound may fuffer a more 
confiderable preflure than the upper part of it. i'hus the 
matter formed at the bottom will be gradually forced up- 
wards, and that formed at the upper part will be incapable 
of defeending by its weight; the divided parts, in the mean 
time, eafily uniting when brought clofe together. Indeed, 
the power which nature has of uniting different parts of 
the human body is very furprifing ; for, according to au- 
thors of credit, even if a piece of flefh be totally cut out, 
and applied in a fliort time afterwards to the place from 
whence it was-cut, the two will unite. That a part cut 
out of a living body does not entirely lofe its vital power for 
fome time, is evident from the modern pra&ice of tranf- 
planting teeth ; and from an experiment of Mr Hunter’s at 
London, he put the teftiele of a cock into the belly of a 
living hen, which adhered to the liver, and became con- 
tiedted to it by means of blood■ veflels *. We have there-* see 
fore the greateft reafon to hope, that the divided parts oiBlooJ, 
the human body, when ' clofely applied to each other, willn° ' 
cohere without leaving any finus or cavity between them. 
However, if this method fliould fail, and matter ftill be col* 
ledted in the depending part of the wound, it will be necef- 
fary to make an opening in that part in order to let it out ; 
after which the wound may be cured in the common way. 
4. During the cotirfe of the cure, it fometimes happens 
that the wound, initead of filling up with flefhy granula- 
tions of a florid colour, fhoots up into a glafly like fubftance 
which rifes above the level of the furrounding fkin, while, 
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(a) See an account of the method of fucking wounds in Mr John Bell’s Difcaurfes on IVounds, Part 1. Dilcourfe v; 
p.215. 
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Simple the fame time, inftcad of laudable pus, a thin ill-coloured 

^aou.i s. ancj jchor js difchari’cd. In this cafe the lips of the 

wound lole their beautiful pearl colour, and become callous 
and white, nor does the cicatrizing of the wound at all ad- 

' vance. When this happens in a healthy patient, it general- 
ly proceeds from feme improper management, efpecially the 
making ufe of too many emollient and relaxing medicines, 
an immoderate ufe of balfams and ointments. Frequently 
nothing more is requifite for taking down this fungus 
than dreffing with dry lint; at other times defccative pow- 
ders, fuch as calamine, tutty, calcined alum, See. will be ne- 
celfary ; and fometimes red precipitate mercury mull be 
ufed. This laft, however, is apt to give great pain, if 
fprinkled in its dry date upon the wound; it is therefore 
moll proper to grind it with lorne yellow bahheon ointment, 
which makes a much more gentle, though at the fame time 
an efficacious efcharotic. Touching the overgrown parts 
with blue vitriol is alfo found very effectual. 

Hitherto we have confidered the wounded patient as 
©therwife in a Rate of perfect health ; but it muR be obfer- 

pauerus in t^at a large wound is capable of dilordering the fyflem 
ou * to a great degree, and inducing dangerous difeafes which 

did not before exiR. — If the patient is ftrong and vigorous, 
and the pain and inflammation of the wound great, a confi- 
derable degree of fever may arife, which it will be neceflary 
to check by bleeding, low diet, and other parts of the anti- 
phlogillic regimen, at the fame that the inflamed lips of the 
wound and parts adjacent are to be treated with emollient 
fomentations or cataplafms till the pain and fwelling abate. 
On the other hand, it may happen, when the patient is of a 
weak and lax habit, that the vis vitae may not be lufficient 
to excite fuch an inflammation in the wound as is abfoluttly 
necefiary for its cure. In this cafe, the edges of the wound 
look pale and foft; the wound itfelf ichorous and bloody, 
without any flgns of fiefhy granulations ; or if any new fldfh 
fhoots up, it is of the fungous glafly kind above-mentioned. 
To fuch wounds all external applications are vain ; it is ne- 
ceflary to Arengthen the patient by proper internal reme- 
dies, among which the bark has a principal place, until the 
wound begins to alter its appearance. In fuch perfons, too, 
there is feme danger of a heftic fever by the abforption of 
matter into the body when the wound is large ; and this 
will take place during the coutfe of the cure, even when the 
appearances have been at fir A as favourable as could be 
wiihed. This happens generally when the wound is large, 
and a great quantity of matter formed : for by this dif- 
charge the patient is weakened ; fo that the pus is no fooner 
formed, than it is by the abforbent vefiels re-conveyed into 
the body, and feverifh heats immediately affikA the patient. 
For this the beR remedy is to exhibit the bark copieufly, 
at the fame time fupporting the patient by proper cordials 
and nourilhing diet. Indeed, in general, it will be found, 
that, in the cafe of wounds of any cor.flderable magnitude, 
n more full and nourilhing regimen is required than the pa- 
tient, even in health, has been accuRomed to ; for the dif- 
charge of pns alone, where the quantity is confiderable, 
proves very debilitating, if the patient is not Rrengthened by 
proper diet. And it is conftantly found, that the cure of 
fuch fores goes on much more eahly when the patient is 
kept in his ufual habit of body, than when his fyRem is 
much emaciated by a very low allowance ; and, for the lame 
reafon, purgatives, and whatever elfe tends to weaken the 
conliituticn, are improper in the cure of wounds. 

Hsemorrhagies very frequently happen in wounds, either 
from a divifion of one large artery, or of a number of fmall 
ones. In this cafe, the ArR ftep to be taken by the furgeon 
is tc effect a temporary floppage of the blood by means of 
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compreffion. He is then to tie up all the veflels in the g 
manner to be afterwards deferibed. \ 

When the principal arteries of a wound have been tied,^ 
and a little blood continues to be difeharged, but appears 
to come from fundry fmall veflels only, an experienced fur. 
geon is induced to think, that the neceflary compreffion 
of the bandages will in all probability effedt a total itop. 
page of the hasmorrhagy. In a general oozing of a fmall 
quantity of blood from the whole furlace of a fore, and 
w hen no particular vefiel can be dillinguifhed, there is a 
neceffity for truAing to this remedy ; but whenever an 
artery can be difeovered, of whatever fize it may be, it 
ought unqueAionably to be fecured by a ligature. But 
it frequently happens, that confiderable quantities of blood 
are dilcharged, not from any particular veflel, but Irom 
all the frnall arteries over the fur face of the fore. In 
wounds of great extent, particularly alter the extirpation of 
cancerous breafts, and in other operations where extenfive 
fores are left, this fpecies of haemorrhagy often proves very 
troublefome by being exceedingly difficult to fupprefs. 

Bleedings of this kind feem evidently to proceed from 
two very different and oppofite caufes. Firji, Either from 
too great a quantity of blood contained in the veffels, or 
from an over degree of tone in the veffels themfelves ; or, 
perhaps, from a combination of both thefe caufes. .But, 

Jecondly, Such evacuations undoubtedly happen moR fre- 
quently in fuch conAitutions as are very relaxed and de- 
bilitated ; either from a particular Rate of the blood, or from 
a want of tone in the containing veffels, or, in fome inllanees* 
from a concurrence of both. 

In conRitutions perfe&ly healthy, on the occurrence of 
wounds even of the moil exteniive nature, as foon as the 
larger arteries are fecured, all the fmall veffels which have 
been divided are diminilhed, not only in their diameters, 
but alfo in their length ; in confequence of which, they re- 
cede confiderably within the furface of the furrounding parts. 
This caufe of hi elf would probably, in the greateff number 
of inffances, prove fufficient for reRraining all lofs of blood 
from the fmalier arteries. Another very pow erful agent how- 
ever is provided by nature for producing the fame effeft. 
From the extremities of the divided veffels which at firftdif- 
charged red blood only, there now, in their contracted Rate, 
oozes out a more thin, though vifeid fluid, containing a great 
proportion of the coagulable parts of the blood; and this 
being equally diRributed over the furface of the wound, by 
its balfamic agglutinating powers has a very connderable ini* 
fluence in reRraining all fuch htemorrhagies. 

When a tedious oozing occurs in a patient young and vi- 
gorous, and where the tone of the mufcular fibres is evident- 
ly great, the moil effectual means of putting a Rop to the 
difeharge is to relax the vafcular fyRem, either by opening 
a vein in fome other part, or, what gives Rill more immedi- 
ate relief, by untying the ligature on one ot the principal ar- 
teries of the part, fo as to allow it to bleed freely: thole vio- 
lent fpafmodic twitchings too, fo frequent after operations 
on any of the extremities, when they do not depend on a 
nerve being included in the ligature with the artery, are in 
this manner more effeClually relieved than by any other 
means. 

By the fame means the patient, from being in a febrile 
heat and much confuied, foon becomes very tranquil: the 
violent pulfation of the heart and larger arteries abates, and 
the blood not being propelled with fuch impetuofity into the 
fmaller vcffels of the part, they are thereby left at more li- 
berty to retradt. In the mean time the patient ought to be 
kept exceedingly cool; wine and other cordials fliould be ri- 
gidly avoided; cold water, acidulated either with the mine- 



.ir. • s u n g 
e ral or vegetable acids, ought to be the only drink ; motion 
l8- of every kind, particularly of the part aflfe&ed, fhould be 
"“guarded asrainft; and the wound being gently covered with 

{oft charpie, ought to be tied up with a bandage fo applied 
as to produce a moderate degree of preffure on the extremi- 
ties of the divided parts. 

As foon as a fuflicient quantity of blood has been dif- 
charged, the wound being dreiled, and the patient laid to 
reif, a dofe of opium proportioned to the violence of the 
fymptoms ought to be immediately exhibited. It ought 
to be remarked, however, that in all fuch circumftances, 
much larger dofes of the remedy are neceffary than in or- 
dinary cafes requiring the ufe of opiates. Small dofes, in- 
ftead of anfwenng any good purpofe, feem frequently rather 
to aggravate the various fymptom? ; fo that whenever they 
are here had recourfe to, they ought always to be given in 
quantities.fufficient ior the intended eifeft. 

But luemorrhagies of this nature happen much more fre- 
quently in relaxed enfeebled habits, where the folids have 
loft part of their natural firmnefs, and the fluids have ac- 
quired a morbid tenuity. In this cafe a moderate ufe of 
generous wine ought to be immediately preferibed ; for 
nothing tends fo much, in fuch circumftances, to reftrain 
haemorrhagies, as a welldire&ed ufe of proper cordials. 
By tending to invigorate and brace the folids, they enable 
the arterial fyftem to give a due refiftance to the contained 
fluids ; and have alfo a confiderable influence in reftoring 
to the fluids that vifeidity of texture, of which in all fuch 
inftances we fuppofe them to be deprived. 

A nourifhing diet alfo becomes proper; the patient 
ought to be kept cool; and the mineral acids, from their 
known utility in every fpecies of haemorrhagy, ought alfo to 
be preferibed. Reft of body is here alfo proper ; and opi- 
ates, when indicated either by pain or fpafmodic affedtions 
of the mufcles, ought never to be omitted. 

Together with thefe remedies adapted to the general 
fyftem, particular dreflings, appropriated to the ftate of the 
parts to which they are to be applied, have been, found very 
beneficial. In healthy conftitutions, foon aftetv the dif- 
ebarge of blood is over, the parts are covered with a vif- 
cid coagulable etfufion from the mouths of the now retrac- 
ted arteries; but in conftitutions of an oppofite nature, 
where the folids are much relaxed, the blood in general is 
found in fuch an attenuated ftate as to afford no fecretion 
of this nature. 

To fupply as much as poffible the deficiency of this na- 
tural balfam, different artificial applications have been invent- 
ed. Dulling the part with ftarch or wheat-flour has fome- 
times been found of ufe, and gum arabic in fine powder 
has been known to anfwer when thefe failed. 

Applications of this kind, indeed, have been ufed with 
fuceefs in all fuch haemorrhagies, with whatever habit of 
body they happen to be conne&ed ; but they have always 
proved more particularly ferviceable in relaxed conftitutions, 
attended with an attenuated ftate of the blood and an en- 
feebled mufcular fyftem. Alcohol, or any other ardent fpi- 
rits, impregnated with as great a quantity as they can dif- 
folve of mirrh, or any other of the heating vilcidgums, may 
be here ufed with freedom, though in conftitutions of an 
oppofite nature they ought never to be employed. The 
ballamum traumaticum of the {hops, a remedy' of this na- 
ture, has long been famous for its influence in fuch cafes : 
but that indiferiminate ufe of this and iimilar applications 
which has long prevailed with fome practitioners, has un- 
doubtedly done much harm ; for as they are all poffdled of 
very ftimulating powers, theyr of courfe tend to aggravate 
every fymptom in wounds connc&ed with a tenfe ilate of 
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fibres, when much pain, and efpecially when fpafmodic muf- 
cular affe&ions prevail. 

By a due perfeverance in one or other of the plans here 
pointed out, it will feldom happen that hasmorrhagies of 
this nature are not at laft put a flop to : but when the con- 
trary does occur, when, notwithftanding the ule of the Te- 
medies recommended, adifeharge of blood ftillcontinues; to- 
gether with the means already advifed, an equal mode- 
rate preffure ought to be applied over the whole fur face of 
the fore, to be continued as long as the neceflity of the cafe 
feems to indicate. 

In finifhmg the dreflings of fuch wounds, after the char- 
pie and compreffes have been applied, a bandage properly 
adapted to the part ought to conclude the whole, and in 
fuch a manner as to produce as equal a degree of preffure 
over the furface of the fore as poffible. But it now and 
then happens that no bandage whatever can be fo applied 
as to produce the defired effedf; and in fuch cafes the hand- 
of an afliftant is the only refource ; which being firmly ap- 
plied over the dreffings, fo as to produce a very equal degree 
of preffure, will commonly fucceed when no other remedy is 
found to have much influence. jg 

Wounds of the nerves, tendons, and ligaments, are at-gympcomy 
tended with much more violent fymptoms than thofe where which 
even confiderable arteries are divided, and frequently re- 
fift every method of cure propofed by the moft Ikilful 
titioners^ In the fimple procefs of blood-letting, it fre-ting, 
quently happens that the tendinous expanfion called the 
aponeurojts of the biceps mufcle is wounded, or even the 
tendon of that mufcle itfelf is pundtured, by the point of the 
lancet; or fometimes a nerve which happens to lie in the 
neighbourhood is partially divided. Any one of thefe 
wounds, though they are the fmalleft we can well fuppofe 
to be given, are frequently very dangerous and difficult of 
cure. It fometimes immediately happens on the introduc- 
tion of the lancet, that the patient complains of a moft ex- 
quifite degree of pain ; and when this occurs, we may reft 
affured that either a nerve or tendon has been wounded. 
On fome occafions, by proper management, fuch as evacu- 
ating a confiderable quantity of blood at the orifice n£wly 
made, by keeping the part at perfect reft, and preferving 
the patient in as cool a ftate as poffible, the pain at firft 
complained of will gradually abate, and at laft go off en- 
tirely, without any bad confequence whatever. At other 
times, however, this pain which occurs inftantaneoufly on 
the introdudtion of the lancet, infteadof abating, begins foon 
to increafe ; a fullnefs, or fmall degree of fweliing, takes 
place in the parts contiguous to the wound ; the lips of the 
fore become fomewhat hard and inflamed; and, in the 
courfe of 24 hours or fo from the operation, a thin watery 
ferum begins to be difeharged at the orifice. 

If, by the means employed, relief is noi foon obtained,, 
thefe fymptoms generally continue in nearly the fame itate 
for two or perhaps three days longer. At this time the 
violent pain, which at firft took place becomes ftill more di- 
ftreffing ; but inftead of being (harp and acute as before, 
it is now attended with the fenfation of a burning heat, 
which ftill goes on to iucreafe, and proves, during the 
whole courfe of the ailment, a fource of conftant diftrefs to 
the patient. The fullnefs and hardnefs in the lips of the 
wound begin to increafe, and the fweliing in the neighbouring 
parts gradually extends over the whole members. The 
parts at Taft become exceedingly tenfe and hard; an eryfipe- 
latoas inflammatory colour frequently appears over the 
whole member; the pulfe by this time has generally be- 
come very hard and quick; the pain is now intenfe, the. 
patient exceedingly reftlefs; twitchings of the tendons oc- 

cur 
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eur to * greater or kfor degree; on fome occaftons, a lock- 
ed jaw and other convulfive affeatons fupervene; and all 
thefe fymptoms continuing to incveafe, it moft trcqutu y 
happens that the torture under which the patient has been 
groaning is at laft terminated by death. 

Different opinions have prevailed refpeaing the eaufe 
of thefe fymptoms. By fome they have been imputed to 
wounds of the tendons. By others the tendons are fepiio- 
fed to be fo entirely deilitute of fonfibihty, as to be qui.e_ 
Incapable of producing fo much diftrefs, to wounds of 
the nerves they conftder, on all fuch occafiom, as the true caufe of the various fymptoms we have mentioned. 

One or other of thefe ideas continued tabs the only fource 
for explaining the various phenomena found to occur in 
this malady, till a different opinion was fuggetod by the 
late ingenious Mr John Hunter of London. Mr Hun.cr 
fuppofes, that all the dreadful fymptoms found now and 
then to be induced by the operation of blood letting, may 
be more readily accounted for from an inflamed date o. the 
internal furface of the vein, than from any other^ caufe. 
Such a (late of the vein he has often traced in horfes that 
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That ft partial wound of 3 nerve will now and trten pro. 
duce very diltrefiing fymptoms, no practicioner will deny :, 
but it has been attempted to be fhown, that tendons are ah 
moil totally deftitute of fenfibility ; and it has therefore been 
fuppofed, that their being wounded can never account for 
the various fymptoms known to occur in fuch cafes, f here 
is great reafon however to think, that in different inftances 
the fame train of fymptoms have been induced by different 
caufes ; that in one inftance a wounded nerve, and in others 
pricks of the tendons, have given rife to them, as we have aU 

In order to prevent as much as poffible the confequent Methodd 
inflammation and other fymptoms which ufually enlue a con-^g. 
iiderable quantity of blood ihould be immediate^ difchargedtheb !j 
at the orifice juft made : the limb, for feveral days at leaft,curingtt( . * • fL_i nemo* 2t vvOUQd at me ormce juil mdut. vi.y -- .. .i 0

curin?tlt 
ought to be kept in a date of perfedt reft, care being at the OUST tit to DC K.CUU ill a ^ r * ' V 
feme time taken to keep the mufcles of the part in as re 
laved a Hate as poffible : the patient fhould be kept coo ; 
on a low diet; and, if neceffary, gentle laxatives ought to 
be adminiftered. , r 

When, notwithftanding thefe means, the fymptoms, m- _ .. . .n • rather become more violent j it the 

Kot juft. 

have tlied or men iyuiuLw«io   ' , 
appearances have fometimes occurred alfo m the human bo- 
dvP And on other occafions, inflammation having m this 
manner been once excited, has been known to terminate m 
iuppmation; and the matter thus produced being in the 
courfe of circulation carried to the heart, Mr Hunter fup- 
pofes that in fuch cafes death may have been induced by that 

There can be no reafon to doubt the fatl heid foi’jj1 

Mr Hunter, that in fuch inftances the vein in which the 
orifice has been made has frequently after death been found 
greatly inflamed : but however ingenious his arguments may 
be for concluding that the ftate of the vein is the ongin^ 
caufe of all the bad fymptoms enumerate^ and although 
vve muft allow that fuch an inflammatory affedion of a vein 
muft have a confiderable influence in aggravating the vari- 
Ts fymptoms previoufly induced by other caufes ; yet we 
may very fairly conclude, that it could not probably in any 
one inftance be able to account with fat is. aft ion foi thei 

the patient at the vety inftant of the 
operation, feels a very unufual degree of pam. In feme 
cafes the violence of the pam is almoft unfupportable. N > 
this we can never fnppofe to have been produced by the 
mere punaure of a vein ; for although the coats of vans 
S-e not perhaps entirely deftitute of feehug, yet we know 
well that they are not endowed with fuch a degree of fen r- 

■ ‘iilty as to render it probable fuch intenfe pam could ever 
be induced by their being punaured in any way whatever. 
This inflamed ftate of the veins therefore, as deteded by 
Mr Hunter after death, muft be confidered rather as being 
produced by, than as being produftive of, fuch affedions , 
and that fuch ailments fhould frequently produce an inflam- 
mation of the contiguous veins, is a very probable conjec- 
Tme In the courfe of 48 hours or fo from the .operation, 
■when the febrile fymptoms are juft commencing, fuch a de- 
gree of hardnefs and evident inflammation is induced ovei all 
the pans contiguous to the orifice, that it would be fuipn - ? , , Is thusnerhans entirelyfurround 

itead. or oiminuuiug, ., • 
lips of the orifice turn hard and more inflamed, it the pain 
becomes more confiderable, and efpecially if the .v/e mg 
begins to fpread, other remedies come then to be '"chea- 
ted. In this ftate of the complaint, topical blood-letting, 
by means of leeches applied as near as poffible to the lips of 
the wound, frequently affords much relief; and when 
the pulfe is full and quick, it even becomes neceffary .to 
evacuate large quantities of blood by opening a vein in fome 

The external applications ufually employed in this ftate 
of the complaint are warm emollient fomentations anc. 
poultices. In fimilar affeftions of otffer partS< no remedies 
with which we are acquainted would probably be found 
more fuccefsful; but in the complaint now under conhdera- 
tion, all fuch applications, inftead of being productive of 
any advantage, rather do harm. The heat of the part is 
here one of the moft diftreffing fymptoms ; and warm emol- 
lient applications rather tend to augment ttm fource of un- 
eafmefs. The lips of the wound alfo are rendered ftdl more 
hard, fwelled, and of courfe more painful; and the fwelling 
of the contiguous parts is increafed. i he heft external re- 
medies are cooling aftringents, especially the faturmne ap- 
plications. The parts chiefly affeaed being alternately co- 
vered over with cloths wet witli a folution of faccharum fa- 
turni, and pledgits fpread with Goulard’s cerate, are kept 
more cool and eafy than by any other remedy hitherto uftd. 
The febrile fymptoms which occur muft at the fame time 
be attended to, by keeping the patient cool, on a low diet, 
preferving a lax ftate of the bowels ; and, if neceffary, far- 
ther quantities of blood ought to be evacuated. . 

On account of the violence of the pain, which is fome- 
times fo exceffive as to deftroy entirely the patient s reft, 
opiates ought to be freely exhibited; and when twitchings 
of the tendons and other convulfive fymptoms fuperveiae, 
medicines of this kind become ftill more neceffary. In or- 
der, however, to have a proper influence in this flats o. the 
complaint, opiates ought to be given in very full doles; 
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the parts contiguous to the orifice, that It would be urpr, coovpfetnt, pV*. they 
ling indeed if thevem,which is thus perhaps entirL^ U1 w conftantly tend to aggravate the different fymptoms, not only 
ed with parts highly inflamed, fhould efcape altogether ^ ^ . Jr ^ rpftleffnefs. but bv having an evi- 

’the fuppofition of this inflamexl 
ftate of the veins being a confequence rather than the caufe 
of fuch ailments; and* of courfe we now reyeil to one or 
othev of the opinions long ago adopted on this fuDjuft, t a 
all the train of bad fymptoms found on fome occafions to 
Succeed venefettion, proceeds either *rom the wound of a 
nerve or of a tendon. 

comtanuy renu ku    —— - j 1 .■ - 
by increaiing the heat and reftleflnefs, but by having an evi- 
dent influence in rendering the fyftem more fufcept.ble than 
it was before of the pain and other diftreffing effe&s produ- 
ced upon it by the wound. , .. , , 

It often happens,however, either from negleftingthe wound 
or from improper treatment, that all thefe remedies are had re- 
courfe to without any advantage whatever; the fever, pain. 
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SilL and {welling of the parts continuing, convulfive affedlions of 
WM>. the mulcles at laft occur, all tending to indicate the mott 

imminent danger. In this fituation of matters, if we have 
not Immediate recourfe to fome efFedual means, the patient 
will foon fall a viftim to the -diforder ; and the only reme- 
dy frolT1 which much real advantage Is to be expe&ed, is a 
free and extenfive divifion of the parts in which the orifice 
producing all the mifchief wa$ at firft made. We know 
well from the repeated experience of ages, that much moi e 
pain and diftrefs of every kind is commonly produced by 
the partial divifion either of a nerve or of a tendon, than 
from any of thefe parts being at once cut entirely acrofs. 

I NoW the intention of the operation here recommended, is 
to produce a complete divifion of the nerve or tendon we 
fuppofe to have been wounded by the point of the lancet, 
and which weconfider as the foie caufe »f all the lubfequent 

This operation being attended with a good deal of pain, 
and being put in praftice for the removal of fymptoms 
from which it is perhaps difficult to perfuade the patient 
that much danger can occur, all the remedies we have men- 
tioned ffiould be firft made trial of before it is propofed : 
but at the fame time, care ought to be taken that the cn- 
order is not allowed to proceed too far before we have re- 
courfe to it; for if the patient ffiould be previoufly much 
weakened by the feveriffi fymptoms having continued vio- 
lent for any length of time, neither this remedy nor any 
other with which we are acquainted would probably have 
much influence. So foon therefore as the courfe already 
prefcribed has been fairly tried, and is found to be inade- 
quate to the effeds expeded from it, we ought immediately 
to have recourfe to a free divifion of the parts chiefly al- 
feded. , 

lient Wherever a wounded or ruptured tendon may be fituated, 
,f W.mded the i;mb fhould be placed in fuch a manner as will moft 
3rMr readilyadmIt of the retraaed cnds t}}e tend°n beIng 

fr ■! brought nearly together ; and when in this fituation, the 
mufcles of the whole limb in which the jnjury has happened 
mu ft be tied down with a roller, fo as to prevent them from 
all kinds of exertion during the cure, endeavouring at the 
fame time to keep the parts eafy and relaxed. .Thus in 
a wound or rupture of the tendon of the redus mufcle of 
the thigh, the patient’s leg fhould be kept as much as pof- 
Able ftretched out during the cure, while the thigh fhould 
be in fome degree bent, to relax the mufcle itfelf as as 
poffible. 

In fimilar affedions of the tendo A chillis, the knee ffiould 
be kept conftantly bent to relax the mufcles of the leg, and 
the foot fhould be ftretched out to admit of the ends of 
the ruptured tendon being brought nearly into contad. A 
i oiler fliould be applied with a firmnefs quite^ fuffieient for 
fecuring the mufcles and tendons in this fituation ; but care 
muft be taken to prevent it from impeding the circulation. 
With this view, fine foft flannel fhould be preferred either 
to linen or cotton ; for being more elaftic, it more readify 
yields to any fwelling with which the limb may be attacked. 

The late Dr Monro was the firft who gave any accurate 
diredions for the treatment of rupture in the large tendons; 
and it is perhaps given with more precifion, from his Having 
himfelf experienced the effeds of this misfortune in the 
tendo Achillis. 

He ufed. a foot-fock or flipper, made of double quilt- 
ed ticking, and left open at the toe ; from the heel of 
which a ftrap went up above the calf of the leg. A ftrong 
piece of the fame materials w„ent round the calf, and 
was fattened with a. lace. On the back part of this was a 
buckle, through which the ftrap of the foot-fock was palled, 
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by which the calf could be brought down, and the foot ex- ^ple 
tended at pleafure. Befides there was a piece of tin ap- w ^ ^ 
plied to the fore part of the leg, to prevent the foot from 
getting into any improper pofture during fleep. After 
propofing to walk, he put on a ffioe with a heel two inches 
deep ; and it was not till the expiration of five months that 
he ventured to lay afide the tin plate ; and he^ continued the 
ufe of the high-heeled fhoe for two years. The whole ap- 
paratus is reprefented Plate CCCCXCII. fig. 124. 

From this treatment a knowledge may be formed of the 
treatment neceflary to be followed in the laceration of ten- 
dons of other parts of the body. 25 

In wounds of the thorax, even though none of the vifcera Wounds of 
ffiould be wounded, we may yet reafonably expeft that athe thorax 
confiderable quantity of blood will be extravafated ; and 
this, if very large, muft be evacuated if poffible. However, 
it ought to be particularly obferved, that this extravafated 
blood ffiould not be difeharged before we are affured that 
the wounded veflels have done bleeding. When the pulfe 
appears fufficiently ftrong and equal, the extremities are 
warm, no hickup or convuliion appears, and the patient s 
ftrength continues, we may then know that the internal 
haemorrhagy has ceafed, and that the means for difeharging 
the blood may now be fafely ufed. Matter, water, blood, 
See. have fometimes vaniffied from the cavities of the thorax, 
and been afterwards dilcharged by iweat, urine, &c. Yet. 
this but feldom happens ; and if we were to truft to nature 
only in thefe cafes, it is certain that many would penfh 
from a deftruftion of the vital vifcera by the extravafated 
and putrid blood, who by an artificial extradfion of the fame 
blood might have been faved. 

Wounds of the abdomen muft be clofed as foon as poffible, 
and then treated as fimple wounds; only they ought to be dref- 
fed as feldom and expeditioufly as may be. A fpare diet, with 
other parts of the antiphlogiftic regimen, is here abfolutely ao 
neceffary. It fometimes happens, that, thro’ a large wound bounds of 
of the abdominal integuments, the inteftine comes out with-men> 
out being injured ; yet, if it remains for any time expofed to 
the air, the cafe is commonly very dangerous. I he moft 
certain method, in all Inch cafes, is to return the piotruded 
part as foon as poffible ; for although writers in general 
formerly recommended warm fomentations, &c. to be pre- 
viouflv applied, the lateft authors upon this fubjeft conlider 
the moft natural and proper fomentation to be that which 
is produced by the heat and moifture of the patient s belly, 
and that therefore the inteftines, if no mortification has taken 
place, are to be cleared from extraneous matter, and imme- 
diately returned. 

When the wound of the abdomen is large, the inteftines • 
eafily prolapie, but are as ealily returned. But when part 
of an inteftine has been forced through a narrow woifiife, 
the diforder is much more dangerous. For the prolapfed 
inteftine being diftended by flatus, or the ingefted aliments 
driven thither by the periftaltic motion, it will be inflamed,, 
tumefied, and incapable of beitfg returned through the ftrie- 
ture of the wound ; . whence a iloppage of the circulations 
and gangrene will foon follow. In this cafe the utmoft 
care is to be taken to reduce the inteftine to its natural fize.- 
When this cannot be accompliffied by other means, fome 
practitioners of great eminence have even advifed the punc- 
turing of the inteftine in different places in. order to dif- 
charge the flatus. This practice has alfo been recommend- 
ed in an incarcerated hernia, but is exceedingly difapproved 
of by Mr Pott and later writers ; and it feems to be very 
dubious whether any good can poffibiy arife from it. to 
puncture any part that is already inflamed, muft undoubted- 
ly add to the inflammation ; and it is very improbable that 
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•5*mp!e tV>e cufcliarge of flatus procured by the punftures would at 

,Wt ullJil., all be a recompenfe for the bad confequences produced by 
^ the increafed inflammation. The method of Cedfus is much 

more eligible : It is to dilate the wound fo as to reduce the 
inteftine with eafe. Sometimes part ot the interline is loft 
either by fuppuration or gangrene. In this cale, all that can 
be done is to llrike a Angle flitch through the wounded 
bowel, and to fix it to the external wound by paffing the 
future alfo through the lides of the wound. i he ends of 
the inteftine may perhaps adhere ; or at any rate the wound 
will continue to perform the office of an anus, out of which 
the fasces will continue to be difcharged during life. rLhe 
directions given by fome furgeons about infer ting the upper 
end of the gut into the lower, and Hitching them together, 
are perfectly impracticable, as Mr John Bell has ftiown in 

Part H. his important Difcourfes on Wounds*; and even it they 
Difcourfes were practicable, would certainly produce new mortification, 
4t.r‘ and which could not but be fatal. 

When the omentum appears prolapfed, the fame general 
treatment is to be obferved ; only that, when it is dry and 
mortified, the dead part may fafely be extirpated.—We 
fhall conclude the article of abdominal wounds with a cafe 
from the memoirs of the academy of fciences for the year 
i'705, which fhows that we ought not to delpair, even 
though the moft defperate fymptoms fhould take place, as 
long as any vis vitas remains. A madman wounded himfelf 
in 18 different places of the abdomen. Eight of thefe pe- 
netrated the cavity, and injured the contained vifcera ; he 
had a diarrhoea, naufca, and vomiting, tenfion of the abdo- 
men, with difficult refpiration and violent fever, fo that his 
life was defpaired of. During the firft four days he was 
blooded feven times ; and during the greateft part of the 
cure his diet confifted almoft entirely of flefh-broths, with 
the addition of fome mild vegetables. By thefe means he 
was not only cured of his wounds, but reftored to his right 
fenfes. Seventeen months after, he went mad again, and 
threw himfelf over a precipice, by which he was inftantly 
killed : on opening the body, the wounds were found to 
have penetrated the middle lobe of the liver, the inteftinum 

. jejunum, and the colon. 
Such extraordinary cures are to be imputed, according 

to the fatisfa&ory explanation of Mr J. Bell, to the abdo- 
men being perfeftly full, and conftantly fubje&ed to ftrong 
preffure between the diaphragm and abdominal mufcles ; 
which keeps the parts contiguous to a wound clofely ap- 
plied to it, prevents the difcharge of faeces or even of blood 
in fome meafure, and gives an opportunity for a very fpeedy 

a7 adhefion between the parts. 
•Wounds of In wounds of the head, where the cellular membrane 
etc head, only is affedted, and the aponeurpfis and pericranium un- 

touched, phlebotomy, lenient purges, and the ufe of the 
common febrifuge medicines, particularly thofe of the neutral 
kind, generally remove all the threatening fymptoms. When 
the inflammation is gone off, it leaves on the Ikin a yellowifti 
tint and a dry feurf, which continue until perfpiration takes 
them away » and upon the removal of the difeafe, the wound 
Immediately recovers a healthy afpeft, and foon heals with- 
out further trouble. But in the worft kind of thefe wounds, 
that is, where a fmall wound paffes through the tela cellu- 
lofa and aponeurofis to the pericranium, the patient will 
admit of more free evacuations by phlebotomy than in the 
former. In both, the ufe of warm fomentations is required; 
but an emollient cataplafm, which is generally forbid in the 
cryfipelatous fwellinga, may in this latter cafe be ufed to 
great advantage. Where the fymptoms are not very pref- 
ling, nor the habit very inflammable, this method will prove 
Sufficient .; but it Sometimes happens that the fcalp is fo 

E R Y. Chap. II, 
tenfe, the pain fo great, and the fymptomadc fever fo high, Contufed 
that by waiting for the (low effed of fuch means the pa- 
tient runs a rifle from the continuance of the fever ; or elfe", 'n\ 
the injured aponeurofis and pericranium, becoming ftoyghy, r 

produce an-abfeefs, and render the cale both tedious and 
troublefome. A divifton of the wounded part, by a Ample 
incifion down to the bone, about half an inch or an inch in 
length, will moft commonly remove all the bad fymptoms; 
and if it be done in time, will render every thing elfe un- 
neceffary. 18 ;o 

The wounds penetrating into the cavities of the joints do Wounds oi 
not Teem at firft alarming ; yet, by expofure to the air, tlmthc e| 
lining membrane of fuch cavities acquire fuch a degree of 
feniibility as to endanger life when they are large. .As 
foon therefore as any extraneous body, pufhed into the joint, 
is removed, the admiffion of the external air is to be guarded 
againft as much as poffible. If the wound be not too large, 
this may be done by pulling the Ikin over the wound of the 
joint; and, to prevent its retra&ion, rather adhefive plafter, 
with proper bandaging, is to be ufed. But when inflam- 
mation is come on, repeated and copious blood letting, to- 
gether with fomentations, become neceflary ; and as the 
pain, in thefe cafes, is apt to be violent, opiates mull 
be adminiftered ; but ftiould matter be formed in the cavity 
of the joint, free vent mull be give to it. 

Sect. II. Of contufed and lacerated Wounds, 
When the fmall veffels are broken by a blow with any 

hard inftrument without penetrating the Ikin, at the fame 
time that the folid fibres of the part are crulhed, the in- 
jury is termed a contufion: and when at the fame time 
the Ikin is broken, it is termed a contufed and lacerated 
wound; becaufe in this cafe the parts are not fairly di- 
vided as with a knife, but torn afunder or violently 
ftretched. 

Every contufion therefore, whether the ftcin is broken or Symptom 
not, may properly be reckoned a wound; for where the ^ 
injury is fo flight that none of the contents of the fmall Qonj< 
veffels are extravafated, it fcarce deferves to be mentioned. 
The immediate confequence of a contufion, therefore, is a 
fwelling, by reafon of the extravafation juft mentioned ; and 
the fliin becomes difcoloured by the blood ftagnating under 
it: but as this fluid, even though covered by the Ikin, can- 
not long remain in its natural ftate, it thence happens, that 
the contufed part foon lofes its florid red colour, and be- 
comes blue or black ; the thinner parts being in the mean 
time gradually taken up by the abforbent veflels, which at 
laft happens to the blood itfelf; the blue difappears, and is 
fucceeded by a yellowiflr colour, flrowing that the blood is 
now diffolved ; after which the part recovers its former ap- 
pearance, and the ruptured vefiels appear to have united as 
though nothing had happened. ; 

Thefe are the fymptoms which attend the flighteft kind 
of contuiions; but it is evident, that where the blow is fo 
violent as to rupture or crufh fome of the large nerves, or 
blood-veffels, all the bad confequences which attend Ample 
wounds of thofe parts will enfue, and they will not at all he 
alleviated by the circumftance of the Ikin being whole. 
Hence it is eafy to fee how a contufion may produce ulcers 
of the worft kind, gangrene, iphacelus, carious bones, &c. ; 
and if it happens to be on a glandular part, a feirrhus or 
cancer is very frequently found to enlue. Even the viiceta 
themfelves, efpecially of the abdomen, may be injured by 
contuftons to fuch a degree as to produce an inflammation, 
gangrene, or feirrhus, nay inftaut death, without rupturing 
the fldn. 
1 Sect. 



Sect. III. Of Gun-Jhot IVounds. 

Gun-shot wounds can be confidered in no other light 
an contufed wounds. In thofe made by a mufket or pdtol 

all, the mod immediate confiderations are, to extrad the 
all, or any other extraneous body which may have lodged 

the wounded part; and to ftop the hemorrhagy, if there 
an effufion of blood from the rupture of fome confiderable 

irtery. 
iol It is frequently neceflary to enlarge the wound in order 
ball o extiaft the ball; and it it has gone quite through, (pro- 
r fftded the fuuation of the part wounded will admit of its 

eing done with fafety), the wound is to be laid freely open 
hrough its whole length ; by which means any extraneous 
ody will be more readily removed, and the cure facili- 
ated. 

In order to get at the ball, or any other foreign matter, 
robing is to be ufed as fparingly as polhble: and this muft 
vidently appear to any one who will only confider the na- 
me of the* fymptoms attendant on penetrating wounds of 
he bread or belly, either from a bullet or (harp inifrument; 
he thruiling in a probe to parts under fuch circumilances 
eing unavoidably a frefh ftab on every repetition of inch 
)ra£h’ce. Wherever probing is neceffary, the finger is to 
)e preferred as the bed and trued probe, where it can be 
ifcd. 

If a ball, or any other foreign body, happens to be lodged 
ear the orifice, or can be perceived by the finger to lie un- 

!er the fkin, though at fome didance from the mouth of 
he wound, we fhould cut upon it and take it out: but 
vhen it is funk deep, and lies afcfolutely beyond the reach 
f the fin jer, it mud appear evident, upon the lead reflec- 
ion, that thruding, fird a long probe in qued of the bullet, 

tnd then, as has been pradtifed like wife, a longer pair of 
orceps, either with or without teeth, into a wound of that 
tind, though with a fort of certainty to extraft it, mud ei- 
hercontufe, or irritate and indame, the parts to a great de- 
cree ; and confequently do as much, or more mifehief, than 
he ball did at fiid by forcing its paffage fuch a length of 
vay. And fhould they at the fame time lay hold of any 
•onfiderable artery or nerve along with the ball (which can 
carce ever fa!lor being the cafe), what fhocking confequen- 
es would attend fueh a proceeding ! Nor would attempts 
>f this fort be lefs injurious in cafe a bullet fhould happen to 
be lodged in the cavity of the belly or bread. Such at- 
ernpts are the lefs neceffary, becaufe a great number of in- 
fances have occurred, where balls have been quietly lodged 
n feveral parts of the body, till after many years they have 
Ivorked themfelves a pafiage towards the furface, and were 
jery eafily extradfed; and many where balls have been en- 
irely leit behind. 

j In cafe the wound be oecafioned by a mufket or pidol 
not, and of courfe but final!, it will be necefiary to dilate 
it without delay, provided the nature of the part will admit 
if this with fafety : for in wounds near a joint, or in very * 
membranous or tendinous parts, the knife, as well as forceps, 
hould be put under fome redraint ; nor fhould any more 
ipening be made than what is abfolutely requifite for the 
free diicharge of the matter lodged within. , 

Where the wounded perfon has not fuffered any great lofs 
d blood, and this is generally the cafe, it will be advifable to 

■jbpen a vein immediately, and take from the arm a large 
^ quantity ; and to repeat bleeding as circumdances may 
B|equire, the fecond, aad even the third day. Repeated 
Hfrleedings in the beginning draw after them many advan- 

adiagee. They prevent a good deal of pain and inflamma- 
U1J, ion, lefien any feverifh aflaults, forward the digedion, and 
Hleldopi fail to obviate impodhumations, and a long train of 
I Von. XVIII. Part I. 
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SURGERY. 
complicated fymptoms which are wont other wife to inter- 
rupt the cure, miferably harafs the poor patient, and too 
often endanger his life ; and even where the feverifh fyrap- 
toms run high, and there is almod a certainty that matter 
is forming, bleeding, in that date, is very frequently of great 
advantage. 

For the fird 12 days it will be proper to obferve a cool- Regimen, 
ing regimen, both in refpedt of the medicines that may be 
preforibed, and the diet requifite for the fupport of nature. 
It is abfolutely neceffary likewife that the body be con- 
dantly kept open. Unlefs, therefore, nature does this office 
of herfelf, a dool fhould be every day procured, either by 
emollient clyders, or fome gentle laxative taken at the 
mouth ; and whenever there is much pain in the wounded 
parts, immediate recourfe mud be had to opium. 

As to external applications, whatever is of a hot fpi- 
rituous nature is remarkably injurious on thele occafions, 

34 and what no wounded part can in any degree bear. The 
wound may be dreffed with pledgits oi any emollient oint-•tix-ernal 
ment ; the whole being covered with a common poultice, aiT‘;catl0n3 

or, in fome cafes, the preparations of lead may be ufed. An 
opiate {hould now be adminidered ; and the part affe&ed 
being placed in the eafied and mod convenient podure, the 
patient fhould be laid to red. The formation of matter, in 
every contufed wound, is an objedt of the fnit importance ; 
for, till this takes place, there is often reafon to fulpecithat 
gangrene may happen. VvTith a view to haiten fuppuration-, v 
the warm poultices fhould be frequently renewed, and they 
fhould be continued till the tenfion and fvvelling, with which 
wounds of this kind are ufually attended, be removed, and 
till the fore has acquired a red, healthy, granulating appear- 
ance, when it is to be treated like a common ulcer. 

Gun fliot wounds are commonly covered from the begin- 
ning with deep floughs, and various remedies are recorm- 
mended for removing them. Every appearance, however, 
of this kind with which they are attended proceeds entire- 
ly from contufion ; and, excepting the injury be extenfive, 
the flough is not often perceptible, or it is fo thin as to come 
away along with the matter at the firft or fecond dreffing. 
Although emollient poultices be extremely ufeful, they 
ought to be no longer continued than till the effedfs already 
mentioned are produced; othervvife they will not only relax 
the parts, but alfo produce too copious 4 difeharge of mat- 
ter, which is fometimes attended with great danger. A too 
copious flow of matter may proceed from different caufes ; 
but in whatever way it may have been produced, the prac- 
tice to be adopted muft be nearly the fame. Every collec- 
tion which appears muft have a free outlet, and the hmb 
laid in that poflure which will moil readily admit of its run- 
ning off. In fuch circumftances, nourifhing diet and Peru- 
vian bark in confiderable quantities are highly ufeful. When 
the difeharge continues copious, in fpite of every effort to 
check it, detached pieces of bone or fome extraneous matter 
are probably the caufe. In fuch a fitqation nothing will 
lelten the quantity of matter till fuch iubftances be removed. 
The wound ought therefore again to be examined, and loofe 
bodies removed. Pieces of cloth have been known to be 
removed by felons, when that method was practicable, after 
every other method had failed. Opium likewife is frequent- 
ly ufeful in checking an exceffive difeharge, when it happens 
to be kept up by irritation. 

Although no confiderable hemorrhagy may happen at 
firft in gun-fhot wounds; yet after the floughs commonly- 
produced upon fuch occafions have come off, fome confi- 
derable arteries may be expofed, and then a dangerous he- 
morrhagy may enfue. The hemorrhagy is often preceded 
by a great heat in the injured parts, and with a throbbing 
pulfatory pain. At this period it may frequently be pre- 
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vented by plentiful blood-letting, particularly local, 
if the hemorrhagy has fairly taken place, and from arteries 
of confiderable fize, nothing will do but the proper applica- 
tion of ligatures. As the difeharge in thefe cafes w'ould 
often prove dangerous before the furgeon could be procu- 
red, the attendants fhould be furnilhed with a tourniquet, 
with directions to apply it, upon the firlt appearance of 
blood. 

Till of late years the fcarifying of gun-(hot wounds was 
a practice which prevailed very univerfally among furgeons; 
and it was expeCted by this, that the floughs with which 
wounds are fometimes covered would fooner feparate, and 
that the cure would thereby be more readily performed.^ 
It is now, however, known, that this practice, rnftead of 
being ufeful, very generally does harm by increafing the in- 
flammation. It fhould therefore be laid entirely afrde. 
When a gun-fhot wound cannot eafily or fafely be laid open 
from pne end to the other, perhaps it may be proper to in- 
troduce a cord through the finus. This, however, fhould 
not be attempted till the firft or inflammatory ftate of the 
wound is over: but when a cord cannot be properly intio- 
duced, on account of the fituation or direction of the wound, 
compreflion may prove equally ufeful here as in cafes of 
punCtured wounds. 

Mortification happening after gun-fhot wounds, is to be 
treated in the fame manner as if it had arifen from any other 
caufe, only bark is not to be promrfcuoufly ufed; as, in ple- 
thoric habits, it may prove hurtful, though in debilitated re- 
laxed habits it will be extremely ufeful; but even in fuch it 
fhould never be given while much pain and teniion con- 
tinue. 
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But cautery; which, together with a pientiiul fuppuration, has, Inflai 

in different inflances, appeared to anlwer the purpofe effec-^on 

tually ; at leaft, patients'treated in this manner have efca- 
ped, while others bit at the fame time by the fame animal 
have fuffered. The fooner the operation is performed, the 
more effectual it is likely to prove ; but it ought not to be 
omitted, even though fome time has elapfed from the time 
that the wound was infliCted; for there is reafon to fuppofe 
that this poifon does not enter the fyltem fo quickly as fe- 
veral others are obferved to do. Sea-bathing has been much 
recommended in all ages as a preventive ; but there are 
few well attefted cafes'of its being attended with advantage. 
Many praftitioners depend much on mercury ; and as it can 
be ufed along with any other plan of treatment, it ought 
not to be negleCted. 

When wounds are poifoned by the application of matter 
from certain fores, as thofe of the venereal or cancerous 
kinds, or from any of the vegetable poifons, it is better to 
remove the part affeCted immediately, than to undergo a 
courfe of medicines generally flow and often doubtful in 
their operations. 

The metallic poifons do not fall to be confidered in this 
place ; for however deleterious they may be when taken in- 
to the ftomach, they feldom appear to be otherwife hurtful, 
when applied to wounds, than by irritating or corroding the 
parts with which they come in contact. 

CHAP. III. Inflammation and its Confequences* 

Sect. I. Of Inflammation and Suppuration. 

Sect. IV. Of Poifoned Wounds. 

Poison may be introduced into the fyftem various ways. 37 .    . , 
Trea: merit The effefts of the pojfon introcluced by the flings of infeCts 

poifbned by may frequently be prevented by applying immediately vine- 
by 'he bite gar or ardent fpirits. A.fter inflammation has come on, the 
of animals. inofl. effectual remedy is the wafhing the parts with cold 

water. The bite of a viper is not always dangerous ; but 
as we can never judge with certainty whether.the wound be 
poifoned or not, and as the poifon of this animal aCts very 
fpeedily upon the fyftem, its bad effeCts ought to be pre- 
vented by every poffible means. The injured part ought 
either to "be cut out immediately, or deftroyed with the ac- 
tual or potential cautery. 

Formerly fuCtion was much employed, and frequently 
with fuccefs : it fhould not, however, prevent the removal 
of the part. After the part has been removed, we fhould 
endeavour to produce a plentiful fuppuration. When the 
poifon appears to have entered the fyftem, the application 
of warm oil over the whole body has been extolled ; and it 
has been faid that advantage has been derived from the in- 
ternal ufe of it. From fome late obfervations, however, the 
efficacy of this remedy is much to be doubted. Perhaps a 
plentiful fweat, kept up for a confiderable time, is the moft 
certain method yet difeovered. Small dofes of volatile al- 
kali frequently repeated is more to be depended on for pro- 
ducing this effeCt than any other remedy. 

The bite of a mad animal occafions the moft formidable 
1 cum tiie poifoned wound known in this country. In thefe wounds hy- 
biteofmad drophobia indeed does not always enfue ; but when it does, 
•aiimals. death is almoft certainly the confequence. A variety of no- 

ftrums for preventing and curing this difeafe have been held 
forth to the public ; but there is fcarcely any well attefted 
faCt of any one of them proving ufeful. Nothing yet known 
can be depended upon but the immediate removal of the in- 
jured part,^either with the fcalpel or the aCtual or potential 
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Inflammation of any part is accompanied with increa- 
fed heat, rednefs, and painful tenfion. For the remote and 
proximate caufes of inflammation, together with the treat- 
ment of inflammatory difeafes, fee Phlegm ft a, article Me-^ 
dicine. Inflammation is commonly divided into two fpe-J 
cies, the phlegmonic and erythematic. The firft is diftinguifll-J 
ed by confiderable fwelling, throbbing pain, and circumfcri- 
bed bright red colour. The fecond by fuperficial fwelling, 
burning pain, dull red colour, apt to Ipread, difappearing 
when prefied, and quickly returning ; the part affeCted is 
frequently covered with fmall veficles. The confequences^ 
of inflammation are fuppuration and gangrene, unlefs the.^ 
inflammation be checked and terminated by refolution.—fj 
That an inflammation will terminate in fuppuration may bea; 
known from the length of time it has continued, from thei!1 

remiffion of the pain and hardnefs, the greater elevation of 
the {kin in the middle part, a change of colour from red to 
bluifti or livid, a flight fever with fhivering, and from a fluc- 
tuation of matter perceived on handling the part. 

During the firft ftage of the inflammation, however, weJ 
ought, for the moft part, to endeavour to refolve it, or pre-i,: 
vent the fuppuration. Yet fome cafes muft be excepted." 
For inftance, thofe inflammatory fwellings which fometimesJ 

occur in fevers, or fucceed to them, ought always to be 
brought to fuppuration ; and it might be very dangerous to 
attempt a refolution of them. In fwellings of a fcrophulous 
nature, it is perhaps belt to do nothing at all, either with a 
view to refolve or fuppurate. Thus it might be dangerous 
to make ufe of repellent applications, at the fame time that 
it is by no means advifable to promote their fuppuration; 
the cure of fuch fwellings, when opened, proving always 
very troublefome ; while at the fame time it is known, that 
fuch fwellings may remain for a very long time without any 
rifle to the patient. In the lues venerea, too, as we are 
poffeffed of a certain antidote for the diforder, it is heft not 
to attempt the fuppuration of any buboes which may ap 

pear j 



III. s u r ^ 
; pear; as t’ne cure of them, when opened, very often proves 

extremely troublefome ; and as their being opened cannot 
contribute any thing towards their cure. . 

Where the inflammation is but beginning, and the lymp- 
toms are not fo violent as to affett the general fyftem, to- 
pical remedies, with a due attention to regimen, often an- 
fwer in refolving them. The firft thing to be attended to 
in the cafe of every inflammation, is the removal of the ex- 
citing caufes, which either have brought on the inflamma- 
tion originally, or which may continue it after it is begun. 
-Such are extraneous bodies in wounds, pieces of fractured 
bones, luxations, &c. Of all the various applications for an 
inflamed part, thofe of a fedative nature are chiefly to be de- 
pended upon ; and, next to thefe, emollients. Of the for* 
rner kind we mav confider all the different preparation^of 
le-d diffolved in vinegar; together with vinegar itfelf, which 
generally ads alfo as a fedative. Among the latter we may 
place the mild expreffed oils, as alfo the foft ointments made 
with thefe oils and pure wax. _ . 

When we fpeak of fedative medicines, however, it muft 
not be undcrflood that all of that clafs are to be ufed indit- 
crimjnately. Thus opium, though one of tne moft poweiful 
of all fedatives, yet as its application, externally, to the hu- 
man body, is always attended with fome degree of irritation, 
how’ever ufeful it may at times be found in fome particular 
fpecies of inflammatory diforders, will never, probably, as an 
external application, become of general ufe in thefe cafes. 
Warm emollient fomentations alfo, though powerful feda- 
tives, as tending more effedually to temove tenfion and pain 
than perhaps any other remedy, are conftantly found ^to be 
improper w'here a refolution is to be wifhed for. Their 
conftant effe£t is, either to bring the (welling to a fuppura- 
tion, or to relax the parts in fuch a manner as to render the 
removal of the diforder always exceedingly tedious. 

Mr Bell recommends the preparations of lead as proper 
applications, in cafes of external inflammation, where we wifh 
for a refolution. The bell method of applying it, he fays, 
is in the form of a watery folution ; and he gives the fol- 
lowing formula: Ifo Sacchar. faturn. ^fs.; folve in acet. 
pur. 3iv. ; et adde aq. fontan. diftillat. foij. The addition 
of vinegar renders the folution much more complete than it 
otherwife would be ; and without it indeed a very confider- 
able proportion of the lead generally feparates and falls to 
the bottom. 

In making ufe of this folution in cafes of inflammation, 
as it is of confequence to have the parts affe&ed kept con- 
ilantly moift with it, cataplafms prepared with it and crumb 
of bread in general anfwer that intention exceedingly well. 
But when the inflamed part is fo tender and painful as not 
eafily to bear the weight of a poultice, which is frequently 
the cafe, pieces of foft linen moiftened with the folution an- 
fwer the purpofe tolerably well. Both fhould be applied 
cold, or at leafl with no greater warmth than is merely necef- 
fary for preventing pain or uneafinefs to the patient: they 
fhould be kept almoft conftantly at the part, and renewed 
always before turning ftiff or hard. 

When the tenlion and irritation on the fltin are confider- 
able, emollients are often attended with very great advan- 
tage : the parts affedled being, in luch a ftate of the difor- 
der, gently rubbed over with any of the mild expreffed oils 
two or three times a-day, the tenfion, irritation, and pain- 
are often very much relieved, and the difeuffion of the tu, 
mor thereby greatly promoted. 

In every cafe of inflammation, indeed, emollient applica- 
tions would afford fome relief. But as the preparatrons of 
lead, already recommended, prove in all iuch diforders flill 
more advantageous; and as unguents of every kind tend 
confiderably to blunt the a&ion of lead ; thefe two lets of 
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remedies fhould as feldom as poffible be allowed to interfere-fo flam ma. 
with one another ; and emollients fhould accordingly never g™ 
be preferibed, but when the circuraltances already mention-,.^ 
ed, of irritation, tenfion, and pain, are fo confiderable as to -v—-J 
render their application altogether necefTary. 

When the part affedled with inflammation is not very ten- 
der, or lies deep, applications of vinegar are often had re* 
courfe to with confiderable advantage : the mofl effe&ual 
form of ufmg it feems to be by way of cataplafm, made with 
the ilrongefl vinegar and crumb of bread. In fuch cafes, 
an alternate ufe of this remedy, with the faturnine folution, 
has produced more beneficial effefts than are commonly ob- 
fetved from a continued courfe ot any one of them. 

At the fame time that thefe applications are continued, 
blooding with leeches, or cupping and fcarifying, as 
near as poffible to the part affefted, is generally of very 
great fervice ; and in no cafe of local inflammation fhould 
ever be omitted. In all fnch cafes, the whole body, but 
more efpecially the difeafed part, fhould be preferred as free 
as poflible from every kind of motion ; and, for the fame 
reafon, the necefiity of a low cooling diet, in every inflam- 
matory diforder, appears obvious, as does alfo a total abiti- 
nence from fpirituous and fermented liquors. 

In flight cafes of inflammation, a due perfeverance of the Blocd-'et- 
feveral articles taken notice of will, in general, be found ing. when 
fufficient for every purpofe. But when there is likewife a ^M'er for 

full, hard, or quick pulfe, with other fymptoms of fever, ge-p0^Jmr" 
neral blood-letting becomes neceflary; the quantity of bloodF 

taken away being always to be determined by the violence 
of the diforder, and by the age and ftrength of the patient. 
Evacuation, however, fhould never be carried to a greater 
height than what is merely neceflary for moderating the fe- 
brile fymptoms ; for if fuppuration fhould take place after 
the fyftem is too much reduced, its progrefs is thereby ren- 
dered much more flow and uncertain, nor will the patient be 
fo able to bear the difeharge that muft: enfue upon opening 
the abfeefs. The ufe of gentle laxatives, together with cool- 
ing diaphoretic medicines, are alfo attended with very good 
effedls. 

Thefe different evacuations being premifed, the next ob- 
je& of confequence is to procure eafe and quietnefs to the 
patient ; which is often, in inflammatory cafes, of more real 
fervice than any other circumftance whatever. The moil 
effeftual remedy for this purpofe is opium ; which, when 
pain and irritation are conliderable, as in extenfive inflamma- 
tions very frequently happens, fhould never be omitted. In 
large wounds, efpecially after amputations and other capital 
operations, alfo in pun&ures of all kinds, large dofes of opium 
are always attended with remarkable good effedls. In all 
fuch cafes, however, opium, in order to have a proper in- 
fluence, fhould, as was- obferved, be adminiftered in very- 
large dofes; otherwife, inftead of proving ferviceable, it 
feems rather to have the contrary effodl; a circumftance 
which is perhaps the chief reafon for opiates in general ha- 
ving been very unjuftly condemned in every cafe of inflam- 
mation. 

By a proper attention to the different circumftances taken 
notice of, in the courfe of three or four days, and fome- 
times in a fhorter fpace of time, refolution of the tumor will 
in general begin to take place ; at leafl: before the end of 
that period it may, for the moft part, be known how the 
diforder is to terminate. If the heat, pain, and other at- 
tending fymptoms abate, and efpecially if the tumor begins 
to decreafe, without the occcurrence of any gangrenous ap- 
pearances, we may then be almoft certain that by a continu- 
ance of the fame plan a total refolution will in time be ef- 
fected. 

But, on the contrary, if all the different fymptoms rather 
N 2 increafe; 
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increafe ; and efpccially if the tumor turns larger, and fome- 
what foft, with an increafe of throbbing pain; we may then 
with tolerable certainty conclude, that fuppuration will take 
place ; and fhould therefore immediately defift from fuch 
applications as were judged proper while a cure was thought 
practicable by refolntion, and endeavour to aflfiib nature as 
much as pofhble in the formation of pns, or what is called 
maturation of the tumor. l‘or this purpofe there is nothing 
better than to preferve a proper degree of heat in the parts. 
This is commonly done by the means of warm fomentations 
and cataplafms,; and when tbefe are regularly and frequent- 
ly renewed, nothing, it is probable, could more effe&ually 
anfwer the purpofe. But in the ordinary manner in which 
they are applied, by the cataplafms being renewed only 
once, or at moft twice a day, they mud always, it is ima- 
gined, do more harm than good, for fo foon as the degree 
of heat they were at fir It poffefied of is diflipated, the moif- 
lure kept up by them, with the confeqiient evaporation 
which enfnes, muft always render the part a great deal cold- 
er than if it had been merely wrapped in flannel without the 
ufe of any fuch application. 

In order to receive all the advantages of fuch remedies, 
the part affeCxed fhould be well fomented with flannels pref- 
led out of any warm emollient deception, applied as warm 
r.s the patient can eafrly bear them, continued at lealt half 
an hour at once, and repeated four times a day. 

Immediately after the fomentation is over, a laru’e emol- 
lient poultice fhould likewife be applied warm, and renewed 
every fecond or third hour at fartheft. Of all the forms re- 
commended for emollient cataplafms, a common milk-and- 
bread poultice, with a proportion of butter or oil, is perhaps 
the moft eligible ; as it not only pofieffes all the advantages 
of the otheis, but can at all times be more eafily ob- 
tained. 

Roafted onions, garlic, and other acrid fubftances, are 
frequently made ufe of as additions to maturating cataplafms. 
When there is not a due degree of inflammation in the tu- 
mor, and when it appears probable that the fuppuration 
would be quickened by having the inflammatory fymptoms 
fomewhat increafed, the addition of fuch fubitances may 
then be of fervice ; but when ftiimilants are neceflary in 
fuch cafes, a fmall proportion of {trained galbanum, or of 
any of the warm gums, diffolved in the yolk of an egg, and 
added to the pqultices, is a move certain form of applying 
them. Whenever tire inflammation, however, takes place 
to a proper degree, fuch ftimulating fubftances never can be 
Beceffary ; and in many caies, it is apprehended, they may 
even do mifchief. 

In fuch tumors as, from their being pofTefted of little or 
no inflammation, are commonly fard to be of a cold nature, 
as they are generally indolent, and proceed very flowly to 
fuppuration, plafters compofed of the warm gums are often 
had recourfe to with confiderable advantage. In fuch cafes, 
they are not only of life by the ftimulus and irritation they 
cccafxon, but by the heat which they tend to preferve in the 
part. They become particularly neceftary when the patient, 
by being obliged to go abroad," cannot have cataplafms fre- 
quently enough renewed, or fo conveniently applied ; but 
when fome fuch objection does not occur, the latter, for 
very obvious reafons, fhould always be preferred. 

Dry cupping, as it is termed, that is, cupping without 
the ufe of the fcarificator, upon or as near as poffible to the 
part affedded, is frequently had recourfe to with advantage 
in promoting the fuppuration of tumors. It is only, how- 
ever, in fuch as thefe laft mentioned, where there feems to 
be a deficiency of inflammation, that it can ever either be 
neceflary or ufeful j but in all tumors of a real indolent na- 

ture, and where there is flill fome probability of a fuppu.'nfl»i, 
ration, no remedy is more effedlual. fto.it 

Thefe different applications, under the reftriftions taken 
notice of, being continued for a longer or fhorter time, ac- ^ 
cording to the ftze of the tumor, its fituation, and other cir- 
cumftances, a thorough fuppuration may in general at laft 
be expedfted. 

Matter being fully formed in a tumor, is known by a re-gT 
miffton of all the fymptoms taking place ; the throbbinga,j:; 
pain, wdilch before was fiequent, now goes off, and the pa-bnt< 
tient complains of a more dull, conftant, heavy pain : the 
tumor points at fome particular part, generally near to its 
middle; where, if the matter is not encytted, or deep feated, 
a whitifh yellow appearance is pbferved, inftead of a deep 
red that formerly took place ; and fluctuation of a fluid un- 
derneath is, upon preffure, very evidently difcovered. Some- 
times, indeed, when an abfcefs is thickly covered with muf. 
cular and other parts, though, from concurring circumftan- 
ces, there can be little doubt ot there being even a very 
confiderable collection of matter, yet the fluctuation cannot 
be readily diftinguifhed : it does not, how-ever, often hap. 
pen, that matter is fo very deeply lodged as not to he dif- 
covered upon proper examination. 

This, however, is a circumftance of the greateft confe- 
quence in praCtice, and defervcs more attention than is 
commonly given to it. In no part of the furgeon’s em- 
ployment is experience in former fimilar caies of greater 
ufe to him than in the prefent ; and however Ample it 
may appear, yet nothing, it is certain, more readily di- 
ftiuguifhes a man of obiervation and extenfive praftice, 
than his being able eafily to deteCt collections of deep feat- 
ed matter ; whilft nothing, on the contrary, fo material- 
ly affeCts the character of a furgeon, as his having, in fuch 
cafes, given an inaccurate or unjuft prognofis; as the 
event, in di{orders of that nature, comes geneially at laft to 
be clearly demonftrated to all concerned. 

Together with the feveral local fymptoms of the preftnee 
of pus already enumerated, may be mentioned the frequent 
fhiverings to which patients are liable on its firft formation: 
thefe, however, feldom occur fo as to be diftinCtly obferved, 
unlefs the collection is confiderable, or feated internally in 
fome of the vifeera. 

After the matter is fully formed, and the abfcefs brought Of 
to maturity, the only remedy is to open it, and give vent to^h 
the pus it contains. In many cafes, indeed, nature will do1 

the W'ork, and ahtceffes, when fuperflcially ieated, will ccr- j 
tainly burft of themfelves : but where the matter lies deep, 
we are by no means to wait for this fpontaneous opening ; as 
the pus will acquire an acrimony before it can break through 
the integuments, which may prove very prejudicial to 
health. However, it is a general rule not to open abfedfes 
till a thorough fuppuration has taken place ; for, when laid 
open long before that peiiod, and while any confiderable 
hardnefs remains, they commonly prove more troublefome, 
and feldom heal fo kindly. 

In fonie cafes, however, it is neceffary to deviate from 
this general rule, and to open them a good deal iooner; 
particularly" in ail fuch critical ablcefies as occur in malignant 
fevers. Inlikemanner, in the plague, we are commonly advifed 
to open fuch tumors, fo foon as they are at all tolerably ad- 
vanced, and not to wait till they are fully maturated ; as, 
from experience in thefe diforders, it is found to be of more 
confcquence, for the removal of the original difeaie, to have 
a quick difeharge of matter produced, than any harm the 
patient can ever fuffer from having a fwelling fomewhat pre- 
maturely laid open. 

In abfeeffes, alfo, fituated on any of the joints, or upon 
either 
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either of the larjje cavities of the breaft and abdomen, and 
more especially when they feem to run deep, they fhoul 1 al- 
ways be opened as loon as the leafl. fiudtuation of matter is 
difcovered. For, when the reliftance is on every fide equal, 
they juft as readily point inwardly as outwardly : and the 
confequence of a laroe abfeefs burfting into either of the 
large cavities, is well known moil frequently to prove fatal: 
An inftance of which, in ths following cafe, with very little 
attention, might have been prevented. A furgeon of emi- 
nence, and of very extenfive practice, was applied to by 
a young healthy-i.eking' man, with a large abfeefs upon 
the left iide of his cheft. A Audi nation of a fluid was, 
upon prefTure, very evidently difcovered; and it was agreed, 
by other two practitioners who were prefent, that an open- 
ing fhould be made to give vent to the matter. But the 
operator, being much engaged in buiinefs, could not fix 
on an earlier period for doing it than the third day from 
the patient’s applying to hirng unluckily, however, the pa- 
tient died fuddenly in In’s bed the night before the abfeefs 
was to have been opened. On examining the body, the 
tumor had difappeared entirely, without any external open- 
ing being obiervable ; and, on opening the thorax, it was 
found to have burft inwardly upon the lungs, and produced 
immediate fuffocation. 

In every otlier circumftance, however, except in the cafes 
alluded to, the rule in opening abfeeffes is, as was already 
remarked, i'o allow a thorough fuppuration to take place, 
be tore any vent whatever be given to the matter ; and it 
being then determined to lay the collection open, the next 
queftion that occurs, is with refpeft to the manner of do- 
ing it. 

There are three ways of opening an abrcefs fo as to give 
tm outlet to the matter; by cauftie, by incilion, or by the 
introduction of a feton. The firft is more agreeable to ti- 

cauttic, mid patients, who are afraid of the pain of inciiion, but is 
attended with lome inconveniences which render the method 
of ineificn much preferable. Cauftic aefs flowly, and oro- 
duces a long continued pain ; befides, no kind of cauftic has 
yet been invented, the cfieCts of which can be confined to 
a certain determinate extent ; hence the patient is liable to 
fuffer much unneceflary pain, as the caufties commonly 
employed are either the lapis infernalis or lunar cauftic. 
i he abfeefs is to have a flip of sdhelive plaftef applied to it, 
with a flit cut in it of a fize fomewhat lefs than the opening is 
intended to be. This flit is to be filled with cauftic redu- 
ced into a powder, and wetted to make it aft more quickly. 
It is then to be covered fever with a plaftef, and the whole 
is fccured with a firm comprefs and bandage. The time 
neceflary for the cauftic to make a fufticient opening will 
depend upon the thickneft of the flein grid ftrength of the 
cauftic; but generally it icquires leveral hours. When we 
find that an eichar is made, it ii to he foftened with any 
emollient ointment until it can be readily feparated ; after 
which, the matter is to be difeharged, and the abfeefs treat- 
ed as one opened by inciiion. 

The method of opening abfceiles by the knife is, to make 
an mcifion of fueh a fize as to give free vent to the matter. 
I he opening is to be made in the under part of the tumor, 
that the matter may pais readily out. It has been a prac- 
tice among lurgeons either to open a large abfeefs from end 
to end, or at leaft through two-thirds of its length ; but 
from the bad confequenccs which often attend this method, 
t .e lateft praftitionerfiiave thought it better merely to give 
a hee difeharge to the matter, without expofing the part to 
the aftion of the air. 

The third method, viz. that by the feton, is now fre- 
qucntly employed. It has the advantage of being attended 
■with httlii pam, emptying the abfeefs in a gradual manner, 
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and completely preventing the accefs of the air, which, in, Gangrene, 
the other two methods, is often attended with bad confe- 
quences; and it frequently performs a cure in a much ihort- 
er time. 

There are various inftrumeots for introducing the feten; it 
may even frequently be done by a lancet and common probe ; 
but the inftruments reprefented in Plate CCCCLXXXV1I. 
fig. 1. and 2. are more frequently employed. One of theie 
being threaded with glover’s foft filk, is to be introduced 
through the upper part of the tumor ; but if the blunt one 
(fig. 2.) be employed, it will be neceflary to have the afilft- 
ance of a lancet ; the inrtrument is then to be brought out 
at the under part or the tumor, and in this way the matter 
will be allowed to run gradually off. 

I he ufual mode of drefting an abfeefs the firft time is 
with dry lint. In the courie of dreffing, it will be propet 
to have regard to the fituation of the abfeefs, and as much 
as pcffible to make the patient favour the dilcharge by his 
ordinary pofture : and to this end alfo, the difeharge muft 
be affifted by comprefs and bandage : the comprefs may be 
made of loft old linen, applied according to the nature of 
the part and the ieafon of the year. The frequency of 
drefling will depend on the quantity of difeharge : once in. 
24 horns is ordinarily fufficient; but fometimes twice, of 
perhaps three times, is neceflary. 

"The 
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11. Of Gangrene. 

confequence of inflammation 
terminate in mortification. 

is gangrene, 
When the colour 

of an inflamed part changes to a dark red, when Millers 
arife on it containing an ichorous fluid, we know that it 
has become gangrenous. When it becomes black, fkccid, 
and in fen fibre, when it lofts heat, and acquires a putrid 
frnell, it has proceeded to complete mortification. A gan- 
grene feldom affefts thole who enjoy a good habit of body, 
though, even in them, it may be brought on accidentally 
by whatever deltroys the texture of a part ; as contufion, 
long continued pieffure, or whatever deprives a part of its 
nourifhment. In like manner, cold, by putting a Hop to 
the circulation, may produce gangrene, and frequently does 
fo in cold climate's. This conies on fuddenly, without any 
pain or previous inflammation ; and the patient himielf is Fre- 
quently inieniible of it, till he is informed of his fituation by 
feme other p^rfon. 

A deft ft in the circulation, in extreme old age, frequently 
ocealions mortification in the extremities. 

There are feme inftances of what is called dry gangrene, 
in which the parts continue totally mortified for a greatgrenc. 
length of time, without either turning very flaccid, or 
running into diffolution. But inch cafes never occur from 
inflammation; they happen commonly from the flow of 
blood to fuch parts being, put a Hop to by comprefnon of 
one kind or another, as tumors, ligatures, or other iimilar 
caufes, obftrufting the principal arteries w'hich ufed to fup- 
ply them ; which, when the lloppage of the circulation is 
complete, always occaflons a very flow, tedious, mortifica- , 
tion ; and as the parts in fuch inftances are no longer fuppli- 
ed with frefh quantities of fluids, while a confiderable evapo- 
ration muft ft ill be going on, fuch a degree of humidity 
cannot therefore pofiibly occur as does in other cafes of 
gangrene. So that fpecies of the diforder has, perhaps, 
with propriety enough, been termed the dry gangrene. 

There is another variety of the difeafe termed •white gan- w, 
grene ; in which the parts fuppofed mortified do not turn SfiniJ 

black, but retain nearly their former colour, &c. Whether 
fuch a complaint, however, can with propriety be denomina- 
ted gangrene or not, may properly be doubted : but as it is 
chiefly that fpecies of the diforder which fucceeds inflam- 

mation' 
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Gangrfne. motion that is here particularly treated of, and mi which no 
w — pac}i varieties are ever obferved, it is not neceflary to carry 

the inquiry farther. . . 
The prognofis in every cafe of gangrene is doubtful 

at firft, as, even in the flighted cafes, the patient may fuller 
from the fpreading of the difeafe; but flight cafes, from ex- 
ternal injuries, are more favourable than thofe which arlie 
from internal caufes, though no perfon can be conbdered 
fafe till the difeafed parts are feparated, and even entirely 
call: off. When inflammation happens round a mortified 
part, more efpecially if pus be formed, we may pretty cer- 
tainly pronounce that the mortified part will be thrown oil. 

means or When there is reafon to fufpe& from the violence of the 
preventing fever and great heat of the inflamed part, that it will teimi- 
pa -grene rate {n gangrene, blood-letting, and whatever may have a 

tendency ^moderate the inflammation, may check its pro- 
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from cold. 

grefs. But as the patient, in fuch cafes, is fometimes apt 
to fink afterwards, nothing more ought to be done than is 
merely neceffary to moderate the prefent fymptoms. If an 
inflamed furface put on a gangrenous appearance when the 
patient is weak, and the pulfe low, we muff have recourle 
to whatever may invigorate the fyftem, viz. a nounihing 
diet, with the free ufe of wine. Peruvian bark likewife is 
to be given in as great quantities as the ftomach of the pa- 
tient will permit. When the ftomach cannot bear enough 
in fubftance, which is the beft form of exhibiting it, it may 
be given either in form of tinfture or joined with aromatics. 
External applications, fuch as are of a ftimulating nature, 
may likewile be ufcful. _ 

In the cafe of gangrene arifing from cold, the part mult 
be immerfed in very cold water, or rubbed with fnow ; for 
if any thing warm be applied, or the patient brought near 
a fire, it certainly mortifies. If the whole body has become 
toroid with cold, the fame practice muft be followed ; the 
very cold water Ihould be afterwards changed for fome that 
is a little warmer, and the patient gradually brought to a 
proper degree of heat. Rubbing with fait is fometimes 
found ufeful If the whole body be benumbed, cordials are 
not to be adminiftered too tuddenly. A glafs ol cold wme 
fhould firft be given, afterwards warm wine by ittelf, or 
with ipices. If ftronger cordials be required, ardent fpints 
may be employed. Notwithftanding the greateft attention, 
however, a mortification fometimes takes place, and in fome 
inftnnces very fuddenly ; as in the cafe of carbuncle, where, 
after an inflammation has continued for fcarcely 24 hours, 
the parts become black, and end in real mortification. 

56 In the treatment of mortified parts, a variety of exter- Scarifka- ^ applications have been pointed out, and particularly 

temalap!1" thole of the antifeptic kind ; inch as all the warm gums and 
plica ion mbalfams, ardent fpirits, and even alcohol: and to admit of 
m r* fieil their nearer application to the found parts, with a view^ to 

the prefervation of thefe from putrefa&ion, deep fcanfica- 
■tions through the difeafed, and into the found parts, have 
been generally recommended. But although fuch articles 
may be of ufe in preferving dead animal-fubftances from cor- 
ruption ; yet that they will always prove ferviceable in 
the fame manner in living bodies, is probably very much to 
be doubted. And it is even apprehended, by the ftrong ir- 
ritation they always occafion when applied to a living fibre, 
that, in fuch cafes as the prefent, they may rather do mif- 
chief; it being only a very flight degree of inflammation 
that is required to bring on a fuppuration. . The incifions, 
when carried into the found parts, with a view to facilitate 
the operation of fuch remedies, may likewife do harm ; not 
only ‘Vom the rifle of wounding the blood-veffels, nerves, and 
tendons, that lie'in the way, but alfo by allowing a free and 
farther entrance of the putrefeent fluids into the parts not 
yet affe&ed: and unlefs they are carried fo deep as freely to 
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reach the found parts, applications of the antifeptic kind 
can never have any effect in anfwering the purpote for which 
they were intended. 

All the advantages commonly obferved from the great 
variety of applications recommended for gangrene, are ob- 
tained with more eafe, and generally with more certainty, 
from the ufe of any gentle ftimulating embrocation ; which, 
by exciting a flight irritation upon the fuitace, and efpeci- 
ally when alfifted by a free ufe of the bark, at laft common- 
ly produces fuch a degree of inflammation as is wiflied for. 
With this view, a weak folution of fal ammoniac in vinegar 
and water has been known to anfwer exceedingly wed . a 
dram of the fait to two ounces of vinegar and fix of water, 
forms a mixture cf a very proper ftrength for every puipofe 
of this kind ; but the degree of ftimulus can be eaiily either 
increafed or dimmifhed, according to circumllances, by uung 
a larger or fmaller proportion of the fait. 

Although, for the reafons formerly advanced, incifions 
may not in general be proper; yet in fuch cafes wheie the 
mortification runs very deep, it is fometimes of fervice to- 
make fcanftcations into the dileafed parts, fo as 10 remo\e 
part of them ; which, by taking off a confiderable load per- 
haps of putrid flefh, not only leffens the fetor, which in Inch 
cafes is always conliderable, but often renders it moie eaty 
for the found parts to free themielves from the remainder. 
When with this view, however, incilions are had recourfe te, 
care fhould always be taken that they be not carried the 
length of the found parts. 

When by the ufe of external or internal remedies, a re- 
paration of the mortified part has been effected, and a dil- 
charge of pus produced, the remaining fore is then to be 
confidered merely as a Ample purulent ulcer, and may be 
treated in the fame manner. 

CHAP. IV. Of Uicers, White Swellings, Cancers, 
and Burns. 

Sect. I. Of Ulcers. 

part; im- 
proper. 

A solution of continuity in any of the fofter parts of 
the body, difeharging either pus, fanies, or any other viti- 
ated matter, is termed ulcer ; and when the fame circum- 
ftances happen to the bones, the term caries or carious ulcer 
is adopted. 5 

Ulcers are diftinguifhed by their particular diforders, Differj: 
though it feldom happens that the affe&ions are not;compli-kindslJ 

cated ; and when we lay down rules for the management officers 
one fpecies of ulcer, it is generally requifite to apply them to 
almoft ail others. However, the charafters of moll eminence 
are, the callous ulcer, the finuous ulcer, and the ulcer with 
caries of the adjacent bone : befides this there is the putnd, 
the conofive, the varicofe ulcers, &c. ; but as they have ac- 
quired their names from fome particular affedtion, we ftudl 
fpeak of the treatment of them under the general head of 
ulcers. 

It will be often in vain to purfue the beft means of cure, 
by topical application, unlefs we are aflifted by internal re- 
medies ; for as many ulcers are the effedts of a particular in- 
difpofition of body, it will be difficult to bring them in- 
to order while the caufe of them remains. Thofe which 
are cancerous and fcrophulous feem to gain the leaft advan- 
tage from phyfic ; for if in their beginnings they have fome- 
times been very much relieved, or cured, by iahvation, or 
any other evacuation, they are alio often irritated and made 
worfe by them. _ B 

When an ulcer becomes foul, and difeharges a natty Of ca 
thin ichor, the edges of it, in procefs of time, tuck in, and, 
growing fkinned and hard, give it the name of a callous ul. 

cer: 
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U ce s. cer; which, as lon£ as the edges continue in that ftate, muft 
—Y— necefTarily be prevented from healing. But we are not im- 

mediately to deftroy the lips of it, in expe&ation of a hid- 
den cure ; for while the malignity of the ulcer remains which 
was the occafion of the callofity, the new lips will be fubjedl 
to a relapfe of the fame kind, however often the external 
furface of them be deftroyed: we are to endeavour to bring 
the body of the ulcer into a difpofition to recover by other 
methods. It fometimes happens to poor laborious people, 
who have not been able to afford themfelves reft, that lying 
a-bed will in a ftiort time give a diverfion to the humours 
of the part, and the callous edges, foftening, will without 
any great affiftance fhoot out a cicatrix, when the ulcer is 
grown clean and filled with good flcfh. The effeft of a fa- 
livation is generally the fame ; and even an iffue fometimes 
difpofes a neighbouring ulcer to heal. But though calloii- 
ties be frequently foftened by thefe means, yet when the 
furface of the ulcer begins to yield thick matter and little 
granulations of red fleftr fhoot up, it will be .proper to 
quicken nature by deftroying the edges of it, if they re- 
main hard. The manner of doing this, is by touching them 
a few days with the lunar cauftic, or lapis infernalis. Some 
choofe to cut them oft' with a kni e: but this is very pain- 
ful, and not more efficacious. When the lips do not tuck 
down clofe to the ulcer, but hang loofe over it, as in fome 
venereal buboes, the eafieft method is to cut them off with 
the fciffars. 

To digeft the ulcer, or to procure good matter from it 
when in a putrid ftate, there are an infinity of ointments in- 
vented ; but the bafilico flavum, alone, or foftened down 
fometimes with tuipentines, and fometimes mixed up with 
different proportions of red precipitate, feems to ferve the 
purpofe of bringing an ulcer to cicatrization as well as any 
of the others. When the ulcer is incarned, the cure may 
be finifhed as in other wounds ; or if it do not cicatriie 
kindly, it may he waffied with aq. calcis, or aq. phag. or 
dreffed with a pledgit dipt in tinft. myrrhse: and if excori- 
ations are fpread round the ulcer, they may be anointed with 
fperm. cet. ointment, or any other foit ointment. 

The red precipitate has of late years acquired the credit 
it deferves for the cure of ulcers ; but, by falling into gene- 
ral ufe, is very often unfkilfully applied : when mixed with 
the bafilicon, or, what is nearer, a cerate of wax and oil, it 
is moft certainly a digeftive, fince it hardly ever fails to 
make the ulcer yield a thick matter in 24 hours, which dif- 

59 charged a thin one before the application of it. 
f 'eftroy- If the ulcer produces a fpongy flefh, fprouting very high 
y fungQusakove the furface, it will be neceffary to deftroy it by fome 

of the efcharotics, or the knife. This fungus differs very 
much from that belonging to healing wounds, being more 
eminent and lax, and generally in one mafs ; whereas the 
other is in little diftinft protuberances. It approaches often to- 
wards a cancerous complexion, and when it rifes upon fome 
glands femetimes aftually degenerates into a cancer. When 
thefe excrefcences have arifen in venereal ulcers, efcharotics. 
fhould be applied. Thofe in ufe, are the vitriol, the lunar 
cauftic, the lapis infernalis, and more generally the red pre- 
cipitate powder. 

It is but feidom that thefe inveterate fungufes appear on 
an ulcer ; but it is very ufual for thofe of a milder kind to 
rife, which may often be made to fubfide by preffure and the 
ufe of mild efcharotics : however, if the afpedt of the fore 
be white and fmooth, as happens in ulcers accompanied with 
a dropfy, and often in young women with obftructions, it 
will anfwer no purpofe to watte the excrtfcences until the 
conftitution is repaired, when moft probably they \yill fink 
without any affiftance. In ulcers alfo, where the fubjacent 
bone, is carious, great quantities of loofe flabby flefh will 
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grow up above the level of the fkin : but as the caries is the 
caufe of the diforder, it will be in vain to expedt a cure of 
the excrefcence until the rotten part of the bone be remo- 
ved ; and every attempt with efcharotics will be only a re- 
petition of pain to the patient, without any advantage. 

When the pain and inflammation are exceffive, bleeding 
and other evacuations will often be ferviceable ; and above all 
things, reft and a horizontal poiition ; which laft circum- 
ftance is of fo great importance to the cure of ulcers of the 
legs, that unlefs the patient will conform to it ttridtly, the 
fliill of the furgeon will often avail nothing : for as the indif- 
pofttion of thefe fores is in fome meafure owing to the gra- 
vitation of the humours downwards, it will be much more 
beneficial to lie along than fit upright, though the leg 
be laid on a chair ; fince even in this pofture they will de- 
fcend with more force than if the body was reclined. 

In ulcers of the legs, accompanied with varices or dila-Ulcers ac- 
tations of the veins, the method of treatment will depend ‘Kjpanied 
upon the other circumftances of the fore ; for the varix can^‘g

c vaii‘* 
only be affifted by the application of bandage, which muft 
be continued a confiderable time after the cure. The neateft 
bandage is the laced {locking, which is particularly fervice- 
able in this cafe j though alfo, if the legs be cedematous, or 
if, after the healing of the ulcers, they fwell when the pa- 
tient quits his bed, it may be worn with fafety and advan- 
tage. There are inftances of one vein only being varicousj 
which, when it happens, may be deftroyed by tying it a- 
bove and below the dilatation, as in an aneurifm ; but this 
operation fhould only be pra&ifed where the varix is large 
and painful. ^ 

Ulcers of many years ftanding are very difficult of cure ; Cure of old 
and in old people the cure is often dangerous, frequently ulcers dau- 
exciting an afthma, a diarrhoea, or a fever, which deftroys§ero'is,> 

the patient, unlefs the fore break out again : fo that it is not 
altogether advifable to attempt theabfolute cure in fuch cafes; 
but only the redudlion of them into better order, and lefs 
compals, which, if they be not malignant, is generally done, 
with reft and proper care. The cure of thofe in young 
people maybe undertaken with more fafety ; and in all cafes 
of ftubborn ulcers, the bark, very copioufly given, will be 
found of the utmoft fervice. ^ 

When an ulcer or abfcefs has any finufes or c^anne^9of finuous. 
opening and diicharging themfelves into the fore, they areuiccrs. 
called ulcers. Thefe finufes, if they continue to drain 
a great while, grow hard in the furface of their cavity, and 
then are termed jijliilcey and the ulcer a fijlulous ulcer ; alfo, 
if matter be difcharged from any cavity, as thofe of the 
joints, abdomen, &c. the opening is called aJinuous ulcer or 
a fijlula. 

The treatment of thefe ulcers depends upon a variety of 
circumftances. If the matter of the ftnus be thick, flridi 
bandage and comprefs will fometimes bring the oppofite 
fides of the finus to a reunion : if the finus grow turgid in ^3 
any part, and the fkin thinner, fhowing a difpofition to rreatment*- 
break, the matter muft be made to pufh more againft that 
part, by plugging it up with a tent; and then a counter 
opening muft be made, v/hich proves often fuffieient for the 
whole abfcefs, it it be not afterwards too much tented,, 
which locks up the matter and prevents the healing ; or too 
little, which will have the fame effedt i.for dreffing quite ftu 
perficially does fometimes prove as mifchievous as tents,, 
and for nearly the fame reafon ; fince fuffering the external 
wound to contradl into a narrow orifice before the internal 
one be incarned, does almoft as eftedtually lock lip the mat- 
ter as a tent. i opreferve, then, a medium in thefe cafes, a 
hollow tent of lead or filver may be kept in the orifice,, 
which, at the lame time that it keeps it open, gives vent tat 
the matter. The abicefies where the counter opening is 

made 



64 

S U R 
made moil frequently are thofe of compound fraftureSj and 
the bread; : but the latter do oftener well without dilatation 
than the former ; though it muft be perf-ormed in both, if 
pradticable, the whole length of the abfqefs, when after 
fome trial the matter does not leden in quantity, and the 
frdes of it grow thinner; and if the iinufes he iillulous, no 
cure need be expedted without dilatation. 

When an ulcer with loofe rotten llefh difcharges more 
than the fize of it ihould yield, and the diicharge is oily 
and ftinking, in all probability the bone is carious ; which 
may ealily be diftinguilhed by running the probe through 
the fleih : and if fo, it is called a carious ulcer. The cure 
of thefe ulcers depends principally upon the removal of the 
rotten part of the bone, without which it cannot heal. 
Thofe caries which happen from the matter of abfcefTes ly- 
ing too long upon the bone, are mod likely to recover : 
thofe of lues venerea very often do well, becaufe that dif- 
temper fixes ordinarily upon the middle and outfide of the 
denfell bones, which admit of exfoliation ; but thofe produ- 
ced by fcrophula, where the whole extremities of the fpongy 
parts of the bone are affedted, are exceediru ly dangerous. 

G 

Of carious All enlarged bones are not neceffarily carious ; and there 
ulcers. 
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down the edges of the ulcer better than any other gentle Whke 
applications. Swelling,,1 

are ulcers fometimes on the fkin which covers them, which 
do not communicate with the bone, and confequently do 
well without exfoliation : nay, it fometimes happens, though 
the cafe be rare, that, in young fubjedis particularly, the 
bones will be carious to fuch a degree, as to admit a probe 
almoft through the whole fubllance of them; and yet 
afterwards admit of a cure, without any notable exfoliation. 

Treatment. The method of treating an ulcer with caries, is by apply- 
ing a cauftic of the fize of the fcale of the bone which is to 
be exfoliated; and after having laid it bare, to wait till the 
carious part can without violence be feparated, and then 
heal the wound. In order to quicken the exfoliation, there 
have been feveral applications devifed ; but that which has 
been moil ufed in all ages, is the adtual cautery, with which 
furgeons burn the naked bone every day, or every other 
day, to dry up, as they fay, the moifture, and by that 
means procure the reparation : but as this pradlice is never 
of great fervice, and always cruel and painful, it is now 
pretty much exploded. Indeed, from confidering the ap- 
pearance of a wound, when a fcale of bone is taken out of 
it, there is little doubt that'burnirtg retards rather than ha- 
itens the feparation ; for as every fcale of a carious bone is 
flung oil by new flefh genetated between it and the found 
bone, whatever would prevent the growth of thefe granula- 
tions would alio in a degree prevent the exfoliation ; which 
muft; certainly be the effect of a red-hot iron applied fo dole 
to it. 

Some caries of the bones are fo very fhallow, that they 
crumble infenfibly away, and the wound fills up ; hut when 
the bone will neither exfoliate nor admit of granulations, it 
will be proper to ferape it with a rugine, or perforate it in 
many points with a convenient inftrument down to the 
quick. In fcrophulous cafes, the bones of the carpus and 
tarfus are often affedled ; and from their fponginefs they 
are feldom cured : fo that when thefe, or indeed the extremi- 
ties of any of the bones, are carious through their fubftance, 
it is advifable to amputate ; though there are inftances in the 
fcrophula, but more efpecially in critical abfeeffes, where, 
after long dreffing down, the fplinters, and fornetirnes the 
whole fubftance, of the fmall bones, have worked away, 
and a healthy habit of body coming on, the ulcer has 
healed ; but thefe are lo rare, that no great dependence is 
to be laid on fuch an event. Thedreffings of carious bones, 
if they are flunking, may be doffils dipped in the tindlure of 
snyrrh; otherwife thofe of dry lint are eafieft, and keep 

Sect. II. Of White Swellings. 

There are two fpecies of white fwellings, Mr Benjamin 
Bell obferves; the one of a mild nature, and frequently admit- 
ting of a cure ; which the other never does. The former, 
named by our author the rheumatic fpeeies of white fwelling, 
begins with an acute pain, feenvingly diffufed over the whole 
joint, and frequently extending along the tendinous aponeu- ^ 
roles of the mufcles which communicate with it. There Rheumatic 
is, from the beginning, an uniform fwelling of the whole white iwe, 
furrounding integument's. Great tenfion generally prevails;ling' 
but at firft there is feldom any external change of colour. 
From the commencement of the difeafe the motion of the 
joint is attended with exquifite pain, and the patient keeps 
it conftantly in a relaxed pofture, finding that the eafieft. 
Hence the tendons become extremely ftiff and rigid, till at 
laft the joints have the appearance of complete and real an- 
chylofes. The fwelling now begins to augment, till the 
joint has acquired three or four times its natural fize ; the 
cuticular veins become turgid and varicofe ; at the fame 
time that the mufcular fubftance of the limb below decays, 
though it frequently acquires an equality in fize by beco- 
ming oedematous ; the pain becomes intolerable, efpeeially 
when the perfon is warm in bed or otherwife heated ; ab- 
feeffes form in different parts, which, either breaking of 
themfelves, or by being laid open, difeharge confiderable 
quantities of matter, but without any remarkable effedl in 
reducing the fize of the fwelling. The pus difeharged 
from thefe is at firft of a tolerahlv good confiftence, but 
foon degenerates into a thin ill-conditioned fanies. How- 
ever, the orifices from whence it flows foon heal up, unlefs 
they are kept open by art ; and new collections breaking 
out, they bur ft and heal up as before ; fo that in long-con- 
tinued diforriers of this kind, the furrounding integuments 
are often entirely covered with cicatrices. 

In the mean time, the health of the patient gradually de- 
clines, from the violence of the pain, and the abforption of 
matter into the fyftem, which takes place in fome degree 
from its firft formation in the different abfeeffes ; but which 
never appears fo evidently till the different abfeeffes have 
been laid open ; after which a quick pulfe, nlght-fweats, and 
a weakening diarrhoea, are fure to occur, which generally 
carry off the patient, if the member is not either amputa- 
ted, or the difeafe cured fome other way 

On diffefting limbs which have been amputated for white Ap.,f 
fwellings, the original difeafe appears to have been a inor-0f heal 
bid thickening of the furrounding ligaments, without any Sedtedlin 
other affe<fftion of the joint whatever ; the hones and carti-ftn dl^ec' 
lagtes always remaining perfectly found, asTikewife thetlon’ 
fynovia both in quantity and conliftence. In the more ad- 
vanced ftages of the diforder, the thicknefs of the ligaments 
is more confiderable, and is generally attended with an tf- 
fufion, into the iurrounding ‘cellular fubftance, of a thick 
glairy matter, which gives to fwellings of this kind an tlaftic 
fpringy fed, indeuendent of the colle&ions of matter the 
fludluation of which may alio be perceived. Through this 
glairy matter the collections of pus run in various direc- 
tions, without feeming, however, to mix with it. In fome 
in fiances alio a great many fmall hydatides are obferved ; 
ail which form a confided mafs, incapable of further diffec- 
tion. 

All the above-mentioned appearances have been obferved 
without any affeCtion of the bones or cartilages. But 
when, by a very long continuance of the diforder the liga- 
ments come to be corroded by the different collections of 
a matt :r 
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f9', bones, foon begin to fuffer. The tendonR of the flexor 

mufcles, though very ftiff and contrafted, do not, upon dif- 
68 feftion, fhow any Tigris of difeafe. 
phi. The above is an hiilory of the mildeft fpecies of white 
wHe fvvelling . the more inveterate kind our author names the 

fcrophulnm •white/welling. In this the pain is commonly 
very violent; more acute than in the former ; and, inftead 
of being diffufed, is confined to a particular fpot, commonly 
the very middle of the joint. The fwelling is commonly 
inconfiderable at firft ; infomuch that, on fome occafions, 
even when the pain has been very violent, little difference 
in point of fize could be obferved between the difeafed and 
the found joint. The motion of the joint is attended with 
very great pain, and the tendons become ftiff. As the dif- 
order advances, the pain becomes more violent, and the 
fwelling increafes, w'ith an evident enlargement of the ends 
of the bones. The fame elaftic feel, together with fimilar 
abfcefTcs, occur in this as in the laft : but upon opening 
them they commonly difeharge a thin fetid fluff; the bones 
are found to be- carious, and pieces of them are fiequently 
difeharged at the openings. 

By the continuance of the diforder, the conftitution fuf- 
fers, as in the firft fpecies of the difeafe ; and a diarrhcea 
with night-fweats commencing, the patient is toon reduced 
to little more than fkin and bone. 

Upon fuch joints being diffefted in the firft ftages of the 
diforder, the /oft parts feem very little affefted: but there 
is conftantly obferved an enlargement either of the whole 
ends of the bones, or of their epiphyfes ; frequently of thofe 
on one fide of the joint only ; in others, again, the bones 
on both tides have been affeefted. 

This enlargement fometimes occurs without any other 
evident difeafe: but in general, and always in a more ad- 
vanced ftate of the complaint, the foft fpongy parts of fuch 
bones appear diffolved into a thin, fluid, fetid matter ; and 
that too, in fome cafes, without the cartilages which fur- 
round them feeming much affe&ed. In procefs of time the 
cartilages are likewife difiblved ; and then the matter of 
the bones and fofter parts mixing together, fuch fwellings 
exhibit in that ftate a ftill more confufed colleftiort than is 
generally obferved even in the wotft ftages of the other 
fpecies of the diforder. 

In the farther progrefs of this difeafe the furrounding 
foft parts likewife fufter : The ligaments..become thickened, 
and the contiguous cellular membrane is ftufl'ed with the 
vifeid glairy matter obferved in the ether fpecies of the 
diforder. ' , 

We come now to the confideration of the different caufes 
J'lie. which tend to produce this difeafe. That the ligaments of 

the joints only are firft affedled in this diiorder is rendered 
evident by diffeftion. The thick glairy effufions into the 
cellular membrane are probably occafioned by an exudation 
from the veffels of thofe ligaments that have been originally 
inflamed, as fuch parts never furnifh a proper fluid for the 
formation of purulent matter : In the courfe of the difeafe, 
indeed, abfeeffes containing real pus always appear ; but 
never till inflammation has been communicated to the fur- 
rounding parts. We may conclude, therefore, that the firft 
rpecies of white fwelling is always occafioned by an inflam- 
matory or rheumatic rfllSion of the ligaments of fuch joints as 
U attacks, from whatever caufe fuch inflammation may ori- 
ginally have proceeded. 

I he other ipecies of the diforder feems to he orignally 
an affetlion of the bones ; the furrounding foit parts coming 
only to iuffer in the progrefs of the difeafe from their con- 
tiedfion with and viuciruty to thefe. This laft fpecies of 
white fwelling generally begins without the patient being 
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in the Icaft able to account for it: and from the efTefls 
which it produces on the bones attacked, appears to be a 
fpecies oi fptna <ventofa ; a difeafe of the bones probably of 

•the fame nature as fcrophula is of the foft parts. Indeed, 
the appearances of the two diforders, after making allow- 
ance for their different fituations, are exceedingly fimilar ; 
they both begin with confiderable enlargements or fwellings 
of the parts, which generally end in ulcerations ; they both 
likewife frequently occur in the fame perfon at the fame time. 
This fpecies of white fwelling is generally either attend- 
ed with other evident fymptoms of fcrophula ; or the pa- 
tient, in an early period of life, has been fubje£t to that 
difeafe ; or, which is nearly the fame, he is defeended from 
fcrophulous parents, and probably has the feeds of that difeafe 
lurking in his conftitution. From all thefe circumftances, 
it may with probability be concluded, that this fpecies of 
white fwelling is of a fcrophulous nature: and fince the other 
fpecies of the diforder is to be confidered as an inflamma- 
tory affedlion, a thorough diftin£tion between them is of 
very great importance ; it will not be improper therefore 
to give a flioit enumeration of the feveral diagneftic or molt 
charaCteriftic fymptoms of each. 

The pain in the firft -fpecies is always, from the begin- 
ning, diffufed over the whole joint, and fometimos extends 
a confiderable way along the mufcles that are attached to 
it: in the other fpecies it is always at firft, and fometimes 
even when the complaint has been,of confiderable {landing, 
confined to a very fmall circumlcribed fpace. In the for- 
mer, the fwelling is always confined to the foft parts, and is 
from the beginning exceedingly evident : but in the latter, it 
is generally for fome time hardly perceptible ; and when it 
appears the bones are the parts chiefly affe&ed, the fur- 
rounding teguments coming only to fuffer on a farther 
progrefs of the difeafe. Thefe are the chief local differences 
of the two fpecies of this diforder; but fome affiftance in 
the diftindtion may likewife be obtained from the general 
habit of the patient, and from the manner in which the 
complaint may feem to have been produced. Thus, when 
fuch fwellings occur in young, ftrong, plethoric, people, 
efpecially in fuch as have formerly been fubjeft to rheu- 
matifm,they moft probably will always prove of the mildeft; 
or rheumatic fpecies of the diiorder : But when they appear 
in patients of fcrophulous difpofitions, we need be under 
very little doubt in concluding them to be of a fcrophulous 
nature. 

The great utility of properly diftinguifhing the two dif- 
ferent fpecies of white fwellings appears in no circumftance 
fo evident as in the treatment. In the one, there being 
fome chance, by proper remedies, of being ferviceable to 
the patient ; whereas hi the other, viz. the fcrophulous, 
it is not probable that art will ever be able to afford much 
affiftance. 

In the rheumatic white fwelling, as it is always at firft Treatment 
evidently of an inflammatory nature, fconfiderable advantages10 berfie

-
u" 

are commonly obtained by a due attention to a proper cool-^at]Vj*L*uc 

ing courfe. The firft remedy which, with this view, fliould 
be put in praftice, is blood-letting immediately from the part 
affefttd. Cupping and fcarnying is here a principal remedy. 
The inftrument fhould be applied to each fide of the difea- 
fed joint; on each fide of the rotula, for inftance, when the 
knee is the part affefted, and at leaft eight or ten ounces 
of blood difeharged ; and this to be repeated at proper in- 
tervals, once, twice, -or oftener, according to the violence 
of the fymptoms and ftate of the patient’s ftrength at the 
time. 

Cupping is, in thefe cafes, much fuperior to leeches, be- 
caufe it is more expeditious, and becaufe of the fwelling oc- 
cafioned by the application of any ccnliderable number of 
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thefe animals proves frequently very troublefome, and fome- 

t times interrupts for a time the ufe of other remedies. 
Upon the anterior part of the joint, where the cupping- 

glaffes have not been placed, a fmall blifter (hould be direft- 
ly applied, and the part kept open with iffue ointment, till 
the wounds from the fcarificator are fo far healed that a 
velicatory may Lkewife be laid on one fide of the joint; and 
fo foon as that is nearly healed, the other fide Ihonld be alfo 
bliftered. By thus alternately applying them, firft to the 
one fide and then to the other, almoft a conftant ftimulus 
is kept up; wh:ch, in deep-feated inflammations, feems to 
have fully a greater influence than all the difcharge occafion- 
ed by blifters’. Gentle cooling laxatives at proper intervals 
are alfo of ufe ; and the patient {hould, in every refpeft, 
be kept upon a ftria antiphlogiftic courfe, both as to diet 
and every other circumftance. 

It is in the firft ftages only of the difeafe that fuch a 
courfe can be of much fervice ; and in fuch it has f requently 
been a means of curing difprders which otherwife might 
have proceeded to the laft ftages of white fwellmgs. 

The original inflammatory afte&ion being once' over, 
thefe fort of drains leem to have little or no influence, and 
ought not then to be long perfifted in, as they prevent the 
iife°of other remedies, v/hich, in an advanced ftate of the 
difeafe, are commonly more efficacious. 

The inflammation being moftly gone, and while there 
are yet no appearances of the formation of matter, mercury 
has fometimes been known of ufe; not given fo as to fah- 
rate, but merely to affe£t the mouth gently, and to keep it 
fomewhat fore for a few weeks. • , 

The bed form of ufing it is by way of unftion, as it 
allows, at the fame time, the application of friftton ; which, 
in all fuch fwellings, may of itfelf be in fome meafure con- 
fidered as a remedy. For this purpofe, an ointment of 
quickfilver and hog’s lard {hould be prepared ; but with fo 
fmall a proportion of the former, that the patient may admit 
of two diams of the ointment being rubbed in three times 
a-day. In order to rub that quantity of the medicine in 
with gentle friftion, an hour each time is at leaft necefiary ; 
for in the ordinary way of contimiing iri£l;on for a lew mi- 
nutes only, it can feldom have much influence. 

By Le D.ran, and other French writers, falls of warm 
water on fwellings of this nature are much recommended ; 
and there is no doubt, that a long continued and reiterated 
application of that remedy may, in the firft ftages of Inch com- 
plaints, be often attended with very good effe&s by a proper 
ufe of thefe different applications, viz. of the feveral topical 
remedies in the firft or inflammatory ftate of the difeale, 

- and afterwards (ftill, however, before the formation of mat- 
ter) of mercurials, friftion, &c. many affedlions of this na- 
ture have been entirely removed. t 

It frequently happens, by the bent pofition the limb has 
been for a long time kept in, that the ufe of the joint comes 
to be entirely loft, having often acquired fuch a degree of 
ftiffnefs, that any attempts to move it are commonly attend- 
ed with very great pain. 'Ibis has been conftantly attnbu- 
ted to one or other of two different caufes, which are botn 
in their nature incurable, viz. either to the ends of fuch 
bones as compofe the joints having run into one another, io 
as to become firmly conjoined in confequence of the jur- 
rounding cartilages being abraded ; or to the infpiffation, 
as it is termed, of the fynovia of the joints, whereby their 
cavities are entirely filled up, and no {pace left for the tutuie 
motion of the bones. ^ 

Both thefe opinions, however, are in general very ill 
founded: as the ftiffnefs almoft always proceeds from a con- 
tradlion of the mufcles and tendons. It may often be cured 
by a long continued ufe of emollients* 

E R Y. Chap.r 
The belt emollient that can be ufed la pure olive oil W 

applied warm ; as much of it as can be eafily rubbed in by 
an hour’s srentle friaion (hould be regularly done at leaft ~' 
three times a-day ; and inllead of confinms- the fnaion al- 
toother to the rigid tendons, it (hould be extended over 
the whole mufcles, even to the infertions ot their other ex. 
tremities ; but more efpecially on their flefliy rr.ufcular paits, 
where the principal caufe of the continuance of fuch com- 
plaints is probably feated. f 

The web or omentum of a new-killed flieep, or o any 
other animal, applied over all the difeafed parts direftly on 
being cut out of the animal, is fometimes attended with ad- 
vantage. The application ihould be renewed as frequently 
as poffible, once a day at leaft, or oftener when it can be 
done ; for on being more than rour oi nve Hours applied it 
becomes difagreeable ; and after that time, indeed, as it com. 
monly turns ftiff, it cannot then probably be ot much fer- 
vice. 

The diforder has hitherto been fuppofed not to be fo&tf’g 
far advanced as to have occafioned the formation of matter;?";, 
for when come that length, no confiderable advantages can 
be expefted from any of the remedies as yet recommenced ; 
but even in that ftate of the complaint, if the patient’s health ?) 
does not abfolutely require it, amputation ol the member Whe-i 
{hould not be immediately had recourfe to. For by opening 
the different abfeeffes -foon after their formation, the mat- 
ter may be prevented from deftroymg the capiular ligaments 
of the joints, which, if once effefted, would no doubt lender 
that operation neceffary. Even in point ot fuccefs from the 
operation, it ought never to be advifed till the compiaint is 
pretty far advanced. For in this diforder, efpecially, a greater 
proportion of patients have recovered after amputation, who 
have previoufly been confiderably reduced by diarrhoeas and 
other weakening fymptoms, than of fimh as have ftul re- 
mained in a full plethoric habit of body.” 

All the different obfervations hitherto made iipon the 
treatment, relate particularly to the rheumatic fpecies of the 
diforder ; and when had recourfe to in time, and duly per- 
fifted in, they will frequently be found of fervice : but when 
the difeafe is fo far advanced as to have deftroyed the captu- 
lar ligaments of the joint, and perhaps even the cartilages I 
and bones themfelves, amputation of the member is then no 
doubt the only refource. ,-r r a 

In the fcrophulous white fwellings, when the diieaied 
parts of the bone begin to caft off, a cure may iu that way, 
by affifting the efforts of nature, be fometimes obtained ia 
the fmall joints; but in all the large joints, as the knee, 
ankle, &c. it is not probable that any other refource thaa 
amputation will ever afford much relief. ^ And even the ef- 
fects of that operation can feldom be depended on as latt- 
injr ; for when the general fcrophulous taint ftill fubhfls in 
the conftitution, the diforder will moft probably appear 
again in fome other part; which, however, in the advanced ^ 
ftages of the difeafe, it is fometimes neceffary to run the 
rifle of, the pain being often fo tormenting as to make it 
more eligible to fubmit to any hazard rather than to bear it 
longer. 

When, however, for fome reafion or other, amputation is 
determined againft, as there being almoft a ceitainty e 

complaint foon returning, from the fcrophulous ddpofition 
appearing very ftrong in the fyftem, it then becomes nccei- 
fary to have recourfe to palliatives, fo as to render the com- 
plaint as tolerable as poffible : and with this view, opiates 
in large dofes, by moderating the pain and procuring relt 
to thepatient, will in general be found the principal remedy. 
In other refoeas, all fuch medicines and ai tides oi regi- 
men as are found beneficial in fcrophula, may be had re- 
courfe t®. SecT> 
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SecI'. til. 0/ Cancers. 

Cancers moft commonly arife in the glandular parts of 
the body, where they are occafioned by any bruite or con- 
tufion, fometimes a very flight one: and hence they are 
more common in the lips, and in the brealts of women, than 
in any other parts of the body. Cancers have been gene- 
rally diftinguilhed into occult wA open. By the former are 
meant fuch hard fcirrhous fwellings as are attended with 
frequent (hooting pains, and which at laft generally termi- 
nate in the latter. . . r f 

By the open cancerous ulcer, is underllood that fpecies of 
fore which commonly fucceeds to hard fwelhngs of the 
glands; although in fome inftances it occurs without any 
previous hardnefs. The edges of the ulcer are hard, rag- 
ged, and unequal, very painful, and reverfe in different - • a 1 ■ Kor'lrtxrsirriQ- ^Tin 
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fent. However, it has fometimes been of fervice in cafes of L-ancers- { 
a Ample indurated gland ; and even where the difeafe has 
been farther advanced, it has produced a better difcharge, 
and diminifhed the fetor of the fore ; but as it cannot.be 
depended upon for a radical cure, a delay ol the operation 
is never to be recommended. , r, r 

No part of the body is more fubjedt to cancer than the Cancer of 
breafts of women. Cancer of the mamma may anfe at any^mam- 
period of life, though it feldom appears till, about the time 
the menfes ufually difappear. Tumors ariiing in the bieait 
previous to this period have been conhdered by lome prac- 
titioners as being only of a fcrophulous nature ; and it is 
orobably owing to that circumftance that feveral cures have 
been of late years made on tumors of the bread by mercu- 
rial friaions and other remedies. .. J77 

Scirrhus and cancer of the breads are didingtuflied by'^^P' OCIli UUS auci aii    - O / toms 
gea, auu uncHua? —, r—— TT Wkwards and 'the following marks: When the tumor is fird obferved, it 
ways, being fometimes turned upwa ^ ^ b k d , commonly

g
in form of a fmall hard knot in the glandular 

on other occafions inwards. l h<: “ rt8 con- part of the mamma, while the (kin at the fame time ts free 
,s commonly very une|ual, there g P froin i„Hammation. It frequently continues m this Hate 
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fiderable rifmgs, and in others deep excavations. I he dif- 
charge, for the mod part, is a thin dark-coloured -etid ichor ; 
and is often poffeffed of fuch a degree of acrimony as to ex- 
coriate, and even dedroy, the neighbouring parts. In the 
more advanced ftagesef the difeafe, by the erohon of blood- 
veflels which occurs, confiderable quantities of pure blood 
are fometimes alio difeharged. 

Patients labouring under real cancerous affeftions um- 
verfally complain of a burning heat over the whole ulcerated 
furface; which, in general, is the mod tormenting fymptom 
that attends the diforder and thofe (hooting lancinating 
pains, which were troublefome in the more occult date ot 
the complaint, become now a great deal more fo.. 

Thefe are the mod frequent fymptoms which attend 
an ulcerated cancer ; but the appearances of fuch fores are 
fo various, that it is almolf impoflible iu any defcnption to 
comprehend every one. When two, three, or. moie, how- 
ever, of thofe enumerated, concur together in the lame 
ulcer, we may always be pretty certain of its being of the 
cancerous kind. 

Concerning the caufes of cancers, there have been a great 
many conjectures, but without any folid foundation, 
of fome moment, however, to deternine whether they an e 
from fome general diforder in the fyftem, or whether they 
are only to be accounted local difeafes.. Many of the mod 
eminent practitioners have been of opinion that they aiiL 
from a general diforder of the fydein ; and hence confidei 
them as totally incurable even by extirpation, as the latent 
feeds of the difeafe, in their opinion, will not fad to bring 
on a return of it fomewhere or other. Of this opinion the 
late Dr Monro appears to have been ; and in a paper on 
thisTubjeCl in the Edinburgh Medical Eifays, declares, that 
“ of near 6o cancers which he had been prefent at the^ ex- 
tirpation of, only four patients remained free of the dneafe 
at the end of two years.” l*rom this bad fuccefs, and the 
violent progrefs of the difeafe, he .finally concludes againd 
the extirpation of cancers, and propofes only the palliative 
method of cure. But later practitioners have been a great 
deal more fuccefsful; and a late publication by Mr Hill, 
furgeon at Dumfriec, has put the ufefulnefs of extirpation 
beyond a doubt, when the operation is performed in time : 
though, after the difeafe has continued long, and the virus 
been abforbed, the-whole fyltem acquires a cancerous difpo- 
fition, and the diieafe almoft certainly recurs in fome other 
part. From internal medicines we can expeCt little or no- 
thing in the cure of cancers ; and external *npplications can 
do no more-than palliate. Great expectations were formed 
from the powder and exfraCt of cicuta ; but it has io uni- 
verfally (ailed, that few put much confidence in it at pre- 

from inflammation. It frequently continues, in this date 
for feveral months : by degrees, however, it increafes con- 
fiderably in fize, and at lad a (harp pam is felt (hooting to- 
wards the axilla. The lymphatic glands at the under edge 
of the peftoral mufcle and in the axilla are olten enlarged, 
and an occult cancer is now formed. By degrees the inte-* 
guments over this part of the tumor in the mamma become 
difcoloured, and at lad an ulceration or open cancer breaks 
out. Violent hemorrhagies now frequently eniue ; the pain, 
becomes dill more excruciating ; and, unlefs proper affidance 
be given, the patient is generally cut off in not many months 
after the breaking out of the cancer. 

In early dages, the difeafe in general may be confidered 
as entirely a local affeCtion, and a radical cure may be of 
courfe expeCted ; but in proportion as the (kin (hall after- 
wards be found difeafed and adhering to the gland, and that 
to the peCtoral mufcle, and the lymphatic glands near the 
mamma and in the arm-pit fwelled, the chance oi a cure be- 
comes more doubtful, as the cancerous matter may have been 
abforbed, and part of it carried into the fydem. The mod 
unfavourable date for an operation is when there are u^ce" 
rations in the bread, large, deep, and of long danding ; and 
particularly if thefe are attended with great pain, when the 
arm of the affeaed fide has become cedematou.s, and the 
health of the patient is much impaired. In this lad date 
very little is to be expected from a furg-.cal operation. 

In extirpating the mamma, which we (hall fird fuppofeMethod of 
is to be done where the (kin is found, and where the 
has no uncommon adheiion to the peCtoral mufcle, the Pa*nna^ 
tient ought to be placed horizontally in a bed, or upon a 
table covered with a mattrefs, &c. The operator is to be 
feated, and to have proper affidants. A longitudinal incifion 
is then to be made with a common fealpcl through the (kin 
and cellular fubdanee along the whole extent of the tumor, 
and at a little didance from the nipple, which is to be laved. 
When the longed diameter of the tumor is acrofs the body, 
indead of a longitudinal inciiion, a tranfverfe one is to be 
made. The integuments being diffeCfed fiom the mamma 
on both fides of the inciiion, the patient’s arm is to be ex- 
tended to fave the pectoral mufcle ; and the whole glandu- 
lar part is to be detached from the mufcle, though a (mall 
portion only (liould be difeafed, beginning at the upper 
fide, and feparating downwards. If there be any indurated 
glands, they are to be carefully removed. If. the.patient 
be faint, a glafs of wine, or fome other cordial, is to be 
given. After the difeafed parts are removed, the wound is 
to be cleaned with a fponge wrung out o( warm water, 
which will generally render the fmall bleeding vefels more 
confpkuous. Th e integuments are next to be cloiely ap- 
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plfcd t£> the parts underneath, and retained there by the 
twifted future, and likewife by a few adhefive ftraps. A 
large pledgit of fimple ointment is now to be laid over the 
whole; and this is to be covered with a thick comprefs of 
lint, tow, or loft linen ; and the dreffings to be kept in 
their place, and moderate preflure made by the napkin and 
i'capulary bandage. 

By this method the integuments will generally foon ad- 
Itere, and a cure will be performed by the firil intention. 
But it does not often happen that the operation is perform- 
ed while this favourable mode of pra&ihng it will anfwer. 

In general, before extirpation of a bread is recommended 
by the furgeon, or fubmitted to by the patient, a confider- 
ible portion of the external integuments are fo much difea- 
fed as to render it neceffary to feparate them along with the 
glandular part of the mamma. It fometimes happens like- 
wife that the tumor adheres to the pedtoral mufcle, and 
ihat again to the ribs. In either of thefe cafes it becomes 
neceflary to remove all the difeaied parts. For this purpole, 
two incifions of an oval form, with fharp extremities, of a 
fufficient fize to include the whole of the afre&ed pans, be- 
come neceflary. If again it be found, that befides the dif- 
eale of the bread, the lymphatic glands in the neighbour- 
hood are indurated, or otherwife difeafed, the fiift incifion 
cught to extend at once over thefe ; and after the other 
parts have been removed, and the vdl’els lecured, the whole 
of the diieafed glands are to be extirpated ; and in perform- 
ing this part of the operation, contiderable zffiflance may 
be given by fivpporting them with a hook, or a ligature 
paflfed through them, till they are entirely removed. When 
they lie deep in the axilla, the points of the fingers, or the 
end of the handle, will fometimes be fafer than the edge of 
the krjfe. After having removed all the glands which are 
in the fmalleft degree affc&ed, the cut edges of the fkin are 
to be brought as near to each other as the nature of the 
cafe will allow, fo as to heal as much as poffible by the firft 
intention. After the wound is nearly, or perhaps entirely 
healed, an iffue, inferted into the arm of the oppofite fide, 
■will be the bell means of preventing a relapfe. 

Sect. IV Burns. 

The immediate confequence of burns is a greater or lefs 
'degree of inflammation ; and the danger attending fuch ac- 
cidents is in proportion to the extent of the injury. Burns 
which irritate the fkin only, without deftroying the cuticle, 
ad nearly in the way of a common bliftering plafter. When 
the cuticle is deltroyed, no blifter takes place ; a mortified 
Hough is obferved} and when this feparates, an ulcer is 
left. Where the cuticle is not deftroyed, relief may be pro- 
cured by holding the part affedied a conliderable time in 
very cold water, or fometimes by plunging it two or three 
times into water a little below the boiling point. Solu- 
tions of faccharum feturni, and other preparations of lead, 
have been recommended, as in the cafe of other inflamma- 
tions. Vinegar is found a very tffedual application, whe- 
ther the Hein be found or bliltered. The part may be en- 
tirely immerfed in it, or linen rags dipt in the vinegar 
may be applied, and the parts kept conftantly morlt, till 
the pain be removed. The fame application is ufeful where 
the fkin is rubbed off, or otherwile deftroyed. In this cafe, 
indeed, the vinegar is apt to give additional pain on its firft 
application ; but this foon ceafes, and the part becomes 
jnuch cooler and eaiier. If the patient will not fuffer the 
vinegar to be applied immediately to the fiirface ct the fore, 
a linen rag foaked in olive-oil may be previoufly laid on the 
part, covering the whole with the cloths dipped in vinegar ; 
mid thefe applications are to be occafionally repeated till 
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the pain and inflammation be entirely removed } after which Burns! i 
the parts are to be drtffed in the fame manner as in the. cafe 
of a common blifter. In extenfive burns, where the irrita- 
tion is great, along with external applications, opium fhould 
be preferibed, in dofes adequate to the degree of pain. 
Even that ftupor with which patients in this fituation are 
fometimes attacked, is found to be more readily removed by 
opium than by any other remedy. With relpett to the blifters 
which arife upon burns, it has been difputed v/hether they 
ought to be opened, or allowed to remain till they dry tip 
of themfelves. But, according to the opinions of the lateft 
authors, they ought to be opened as foon as any confidera- 
ble quantity of fluid is found in them. After the ferum is 
difeharged, a thin liniment of wax and oil, with a little fac 
charum faturni, fhould be applied to the part. 

In cafes of very fevere burns, where, notwith'ftanding the 
above treatment, there is danger of a violent inflammation 
being induced, blood-letting, cooling purgatives, and other 
remedies adapted to the peculiar fymptoms, muft be tried. 
When, again, burns are from the firft; attended with lofs of 
fubftance, as commonly happens after the application of hot 
metallic bodies, we ought to have recourfe to the vinegar, 
as already mentioned, or to a liniment which is now in very 
common ufe for fuch purpofes, made of equal parts of lint- 
feed oil and lime-water, which, when ihaken together, 
forms a thick white fubftance, which often gives fpeedy re- 
lief ; and it may be readily applied by daubing the parts 
frequently over with a foft pencil well ioaked in it. 
Though this has been cor.fidered as one of the beft applica- 
tions in burns, yet, in fome cafes, more immediate relief has 
been procured from the application of Goulard’s cerate, or 
the unguentum nuxritum ; and a weak folution of faccharum 
faturni has fometimes been of fervice. 

When burns are occafioned by the explofion of gun-Burt)Si 
powder, fome of the grains of the powder are apt to befioned 
forced into the fkin. At firft; they produce much irrita- v .npu; 
tion j and if they are not removed, they commonly leave ^cr‘ 
marks which remain during life. They fhould, therefore, 
be picked out as foon as poffible after the accident; and to 
prevent inflammation, as well as to diffolve any power 
which may remain, the parts afflifted fhould be covered, for 
a day or two, with emollient poultices. In other refpedls, 
injuries of this fort are to be treated like any other kind of ! 

burns.—When burnt parts are contiguous to each other, 
they are apt to adhere. To prevent this, pledgits covered 
with any proper dreffing ought to be inferted between 
them during the courfe of the cure. Ulcers arifing from- 
burns are apt to become foft and fungous, and to rife, 
above their natural level. When this is obferved, the emol- 
lient ointments, which may have been previoufly ufed, fhould 
be laid afide, and thofe of a moderately aftringent nature- 
applied. Gentle compreffion with a roller is alfo of parti- | 
cular fervice. Advantage is likewife derived from iatur- 
nine wafhes, &c. One of the beft. ointments, in inch 
cafes, is the common calamine cerate. Thele will com- 
monly anfwer the purpofe; but when they prove infuffi- 
cient, burnt alum, blue vitriol, or even lunar cauftic, may be 
neceffary. 

Chap. V. Of Inflammatory Tumors. 

Inflammatory Tumors are fuch as are quick in their ! 

progrels when compared with thofe of the indolent kind, and 
are attended with confiderable pain and other lymptoms of 
inflammation. We have here mentioned fuch only whofs 
treatment mote properly belongs to the province of the fur- 
geon, and which are placed according to their fituations in 
the different parts ©f the body. 

Sect. 
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I mars. 
Sect. I. Inflammation and Ah/cefs of the Breafls of Women. 

This diforder occurs moft frequently in nurfes by the 
ftoppage of the milk, which is always occafioned by fudden 
or imprudent exposure to cold. 

In the early ttages of the affe&ion, refolution is always 
to be attempted, unlefs the iwelling appears to have an 
evident tendency towards fuppuration. The remedies ufed 
in inflammation, in general, feem uieful in every cafe of in- 
flammation of the breafts. When the patient happens to 
be nurfmg, a fudden evacuation of blood is apt to diminifh 
the quantity of milk : In fuch cafes, therefore, blood is to 
be extrafted in fmall quantities at a time. The application 
of cooling faturnine poultices is advifable. When luppura- 
tion has taken place, the matter is to be difcharged by 
making an incilion in the moft depending part of the 
tumor. 

Sect. II. Inflammation of the Tcflicles. 

This difeafe is often owing to expofure to cold, violent 
exercife, &c. ; but moft frequently to gonorrhoea virulenta, 
and never to matter falling down upon the teftes, as was 
fuppofed by thole who gave it the name of hernia humoraiis. 
Inflammation here rarely terminates in iuppuration. 

The hell method ior difcufiing the inflammation is by 
the application of leeches; after which the penis ought to be 
kept conllantly moiftened with a folution of faccharum fa- 
tnrni, and the fcrotum and teftes fupported by a proper 
bandage. The bowels fhould be kept moderately open ; 
the patient Ihould ufe a low diet, and keep as much as pofiible 
in an horizontal pofture. If lues venerea be prefent, a cure 
cannot be expeited without mercury. If the difeafe is 
owing to a fudden lloppage of the difcharge in gonorrhoea, 
the running ought to be retlored, and promoted by bathing 
the penis in warm water, injefting warm oil, an 1 the ule of 
bougies. Thefe means will generally difcufs the inflamma- 
tion. If matter form, it mull be difcharged. 

Sect. III. Of Venereal Buboes. 
A swelling of any of the lymphatic glands of the body 

is called a bubo ; and when fuch a fweUing proceeds from 
venereal poilon, it is termed venereal bubo, 'i hey feldom or 
never appear except in the lymphatic glands oi the groin, 
arm-pit, or extremities, and much more frequently in the 
groin than anywhere eife. 

In the treatment ot buboes, a drift antiphlogiftic regimen 
is to be ufed to promote a ref lation ; the application of 
leeches to the hardened gland is particularly proper. In difcufl- 
fmg venereal buboes, the application of mercurial ointment 
has a conhderabie efteft. After fuppuration is completely 
formed, the application of cauftic to open the bubo is dange- 
rous, left it fhould corrode lome ol the conliderable blood- 
vefleis, which generally lie contiguous to the bubo. Buboes, 
when opened by the knife, are laid to heal with more diffi- 
culty, and generally to leave a fear behind them. To al- 
low them to burft of themlelves, is- therefore for the moft 
part proper, except when the collection, is lo coniiderable 
as to prels upon the neighbouring blood.veffels. In Inch a 
cale,a imall incifion may be made by the lancet, taking as much 
care as poffible to prevent the admiffion of the external air 
into the wound. When the edges of the opening grow cal- 
lous, the application of lunar cauftic to them becomes necef 
iary. During the remaining part of the cure, mercury joined 
with opium is to be ufed. 

C>ect. IV. Lumbar Abfcefs. 

‘ r^HE
|
term' lumbar may be applied to every abfcefs feated »n t e loins j but that which is heie meant is iuchas be- 

gins about the top of the os facrum, and is feated in tine f nflamma- 
vicinity of the great pfoas mufcle. tory 

The fymptoms begin with pain and tenfxon about the Tumors- t 
loins, {hooting upwards to the fpine and downwards to the 
tlrigh. The dhcafe has fometimes a ftrong refemblance to Symptoms 
nephritic affeftions, and is fometimes miftaken for lumbago. lumhar 
After fuppuration takes place, fhivering fits come on ; andabrcefi- 
the pain now becoming dull, the patient imagines himfelt 
better, till matter points at the fide of the anus, or in the 
groin. The firft cafe is rare ; and when it does occur, tire 
tumor burils, or is opened as a common abfcefs. In the 
other cafe, the matter is feated behind the fafeia of the 
groin, and fometimes defeends as far as the knee. The 
teguments commonly retain their natural appearance. Fluc- 
tuation is evident, efpecially when the patient is in an up- 
right pofture. It is often miftaken for crural hernia ; but 
may be eafily diftinguiffied from it, by its flow progrefs, by 
pain in the lumbar region at the commencement of the dif- 
ceafe, by the patient allowing the tumor to be handled 
freely, by fluctuation being evident, by the tumor beco- 
ming flaccid when the patient is in an horizontal fituation, 
and by the abience of all the fymptoms by which iiernia is 
diitinguifhed. Both difeaies may occur at once ; but this is 
veiy rare, and a diltinftion is ftiil to be made. ^ 

It is difeovered that this difeafe has, in general, been in- Caufe oftflijr 
duced by confiderable injury being clone to the fmall of thediieafe. 
back or loins, either by twills, or levere bruifes, or by fud- 
den expofure to cold alter the heat occafioned by fevere 
exercife, particularly in fcrophulous habits. Were accidents 
ot this nature immediately treated with that attention 
which their importance deferves, the difeale might frequently 
be prevented. , 

In the treatment the ftrifteft antiphlogiftic regimen Treatment; 
ought to be obferved. Blood-letting ought immediately to 
be performed, by fcarifying deeply and leeching the injured 
part : neither are blifters, opiates, gentle purgatives, and 
other remedies ufehil in inflammations, to be neglefted. 

Authors have an idea that little advantage can be derived 
from laying open the abfoefs, on account o: the great danger 
which may eniue from the admiffion of air- Mr Benjamin 
Bell, however, is of an oppolite opinion, and has always gi- 
ven vent to matter here as elfewhere, and no bad conlequences 
have been obferved. The matter, when long lodged, has 
been found to deilroy the folt parts and bones, and fome- 
times to make its way into the cavity of the abdomen ; all of 
which might be prevented by an early evacuation. For this 
purpole a trocar Ihould be ufed, which was tried by Mr 
Bell in one cale with complete iuccefs. 

Some other cales are lately narrated by authors, where,, 
by the introduftion of a fetonr and drawing oil the matter 
by flow degrees, and then by uiing compreis, and fometimes - 
injeftioM of gently irritating fluids, a cure has been per- 
formed in the courfe of a few months,. If the cafe is doubt- 
ful, an opening Ihould be made with the knife in the fame, 
manner as in hernia. It the flow of matter continue con- 
fiderable lor the ipace of two or three weeks,, injeftions of a 
weak folution of faccharum faturni, lime water,, or other 
gentle aftringents, may be employed.. 

Sect. V. Paronychia or Vdhitloe, and Chilblains. 

VV HiTLQE is a painh.il and inflammatory fwelling at the Of wintloej 
extremities of tire fingers under' .he nails, terminating in an 
efiulion of clear lerum below the {kin, which is iometimes 
fo acrid as to corrode trie periofteum, and render the bones 
carious-. At other times the iflammation runs fo high that 
the whole of the arm fvvells, particularly the lymphatics, 
and iometimes even the glands in the axilla. 

When this afteftion ariies from external violence, the re- 
medies. 
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Chilblains. 

Irfhmma. meuies employed for inflammation, in general, will be of fer- 
tory v;ce> When it arifes from unknown caufes, ardent Ipmts 

Tnmnrs. an(1’aftringents have -been found uteful, particularly when 
topical and general bleedings have been previoufly uied. 
When an effufion of a ferous matter takes place, it is im- 
mediately to be difcbarged, as it is almoft impoffible to con- 
vert it into proper pus. When this ferum has continued o 
long as to render the bone carious, a removal of the whole 
bone, or of the carious portion, becomes neceffary, in order 
to effeft a complete cure. . r 

Chilblains are inflammatory fwellings, or a purpie comur, 
chiefly afTefting the heels, and fometimes alfo the fingers, 
•toes, arms, hands, or feet, or even the tips of the nofe and 
.ears, attended with a flinging pain, and a degree of itching. 
The {welling fometimes cracks,- and difcharges an acrid ie- 
.rum: fometimes a mortification takes place, and an ulcer 
follows very difficult to heal. 

This diforder is owing to the weaker aftion of the tmau 
veffels moft remote from the heart, occafioned by cold or 
dampnefs, and occurs moft frequently in people of a delicate 
conftitution. . , 

When the patient has been for fome time expoied to the 
cold* and the parts are froft bitten, they ought to be plunged 
into the coldeft water and rubbed with fait ; when they are 
only benumbed, rubbing them with camphorated fpmt of 
wine will anfwer equally well: but when cracks take p ace, 
and an oozinp- of acrid matter enfues, poultices may be ap- 
plied, but not long, as they are apt to give rife to fungous 
.excitlcences. 

more. 
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continue for a long time without being attended with either indolent 
pain or inflammation ; though occaiionally almolt ad of L _ '* ^ 
them may be inflamed, and fome of them, in that ilate, g? 
attended with confiderable pain. 'I hey are of different o;ffcrent 
kinds according to the nature of their contents, and kinds 0fi„. 
appear in various parts-of the body. They are feated^nttu. 
in the adipofe and cellular membrane ; whence it often hap- 
pens that they take place in the vifeera themfelves, where 
they are frequently mortal. Sometimes they are filled with a 
fubftance of the confiftence of honey, and are thence called 
rr,dicer atom tumors ; fometimes they are filled with an harder 
fubftance, and are then called atheromatous tumors ; at other 
times they are filled with a fubftance of the coniiftence of 
fat, and are then calledJleatomatous. Sometimes, however, 
they are found to be replenifhed with a fluid lymph coagu- 
lable by heat, and are then called hydatids. One let are filled 
with matter like the fynovia of the joints, and get the name 
oF PClTlvltOTlS• •« How thf? 

Tumors of this kind are eafily diftmguifhed from all are diftio. 
others, as having neither heat, pain, nor pulfation, as is to^ji^ 
be obferved in thofe which incline to fuppurate ; and they from other   . . i .1 i r  *.1   tumorsm 

Do 

are diftinguifhed from each other, before they are laidopen,™^ 
by fluctuation being readily perceived in the mehcens ^ Lllt an(jther, d . ~ ,• , rr*i i. l ..1 fdtia4-1-i 

Sect. VI. 0/ Contujons and Sprains. 

Svaiowms Contusions of the integuments and mufclcs produce 
of contu- pain, fwelhng, and inflammation, and tbefe, m fome cafes, 
^fions and may extend to a confiderable degree ; but m general they 
fpram*. are

;
lefs v[0ient than what take place in cafes of fprains of 

ligaments or tendons ; for in thefe there is frequently a to- 
tal lofs of motion for many weeks, and fometimes for years, 
if proper attention be not paid. An effufion of fluids al- 
ways fucceeds the injury, which feems to be, for the molt 
part, of a ferous nature, as the fkin ufually retains its na- 
tural colour ; fometimes the tumefied parts are of a deep 
red, or leaden colour, owing to a rupture of fome veflels 

oo conveying red blood. 
Treatment. In the treatment of contufions and fprains, two circum- 

flances require attention, i. To endeavour to prevent the 
fwelling as far as is pra&icable ; 2. To employ thole remedies 

. afterwards which are known to be molt powerful m pre- 
venting or removing inflammation. In contufions ot the 
cellular fubftance, and even of the mufcles, the effufed flmus 
are commonly foon abforbed ; but in fprains. of the tendons 
or ligaments, a very troublefome, painful thicknefs of _ the 
injured parts is apt to continue for a great length o; time, 
and in fome inftances even for life. 

It is neceffary, therefore, to obviate . thefe fymptoms as 
foon as poffible ; and for this purpofe, cold aflringent appli- 
cations, as water, vinegar, &c, are moft commonly uled. 
Others again, with a view to relax the parts fullymake ule 
of water as hot as the patient can bear it. By immerfing 
the iriiured part in thefe immediately alter the injury is re- 
ceived, the effufion will at leaft be fomewhat obviated. 
When the pain is exceffive, opiates become neceffary. _ 

After blood has. been freely difeharged, a repetition of 
the remedies already mentioned will be found to give great 
relief; care (hoaid be taken, at the fame time, that the m- 
jured parts be kept in a relaxed and eafy pofiure. 

atheroma is foft and compreffible, but has no fludluation ; 
while the fteatoma is commonly firm and rolls under the 
fkin. But thefe rules are liable to confiderable exceptions. 
The meliceris and atheroma are moft commonly found upon 
the head, and the fteatoma upon the other parts of the 
body ; while ganglions are fituated over the tendons of the Ji 
mufcles. Thefe tumors muft be either extirpated entirely, 
or laid open fo as to difpofe the cyft to flough oft or granu- 
late. If the matter be .fluid, we may evacuate it by an 
opening made with a lancet, or by means of a feton ; hut 
as the matter is apt to colleft again, it is better to remove 
the fac entirely. If large veflels or nerves prevent this 
from being done, then it is to be laid freely open and ex- 
pofed to the air, fo that the bag may granulate, or be 
thrown off. When the tumor is to be extirpated, a longi- 
tudinal incifion is to be made through the integuments ; 
after which the tumor may be frequently removed by the 
point of the finger, or by the end of a fpatula, replacing the 
inteouments with a view to heal by the firft intention. In 
every pendulous tumor of this kind, with a narrow neck, 
.we ought to divide the teguments near the bottom of the 
tumor, in an oval form, io that the wound may be afterwards 
properly covered with the remaining integuments. Afttr 
the tumor is removed, the fkin is to be replaced over the 
wound, and fixed with adhefive ftraps, covering it with a 
pledgit of cerate, a fmall cotnprefs of linen, with a bandage 
above all, to make a gentle pr:effure on the parts. 

Sect. I. Oj Steatomatous and Sarcomatous Tumors. 

Chap. VI. Of Indolent Tumors. 

The'E are fuch as are flow ia their progrefs, and may 

Steatomatous tumors have been ranked by authorsSteato!| 
among thofe ot the eneyfted kind ; but they have no other 
cyft containing them than the common cellular fubftance, 
fomewhat condenfed ; and the particles of fat compofing 
them are found of the fame iize with thofe in a found part 
of the body. 

Authors formerly advifed the difeufiion of fteatoms, or 
the prevention of their growth, by the application of pref- 
fure ; but by fuch means the growth is rather promoted 
than retarded, nor have internal remedies been of any ad- 
vantage. They can be removed therefore by an operation 
which is the fame with that for the extirpation of eneyfted 
tumors. i 4 

Sarcomatous tumors have nearly the fame external ap-sarco^ 
pearance with thofe of the fteatomatous kind. The term toust 
has been applied, in a general way, to icirrhi of the glands;®01 

but 
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Gte'ions, but farcomatous tumors are likewlfe found in various other 

^e|-, parts of the body, and are diftinguilhed from fteatoma by 
''" • Mu-being firmer to the touch ; internally they are found of a 

redder colour, or approachincr that of mufcles, in confequence 
of the greater number of vefTels entering into their fubltance. 
Thefe ^are to be treated in the fame manner as fteatoms ; 
but the operation ought to be performed early, as they are 
more apt to degenerate into cancer. 

Sect. II. Of Ganglions, or Swellings of the Burfx Mucofs. 
Ganglions of the tendons are likewife tumors of the 

encyfted kind, feated in the burke mircofie, or (heaths of 
the tendons which belong to the extremities. They are 
mod frequently met with over the tendons upon the back 
of the wrid, and often likewife about thofe of the ankle and 
other parts of the extremities. When preffed, they are found 
to poffefs a confiderable decree of elafticity, from which, 
and from their iituation, they may generally be diftinguiihed 
from other encyfted tumors. They feldom arrive at any 
great bulk, are not often attended with pam, and common 
ly the (kin retains its natural appearance. On being laid 
open, they are found to contain a tough, vifcid, tranfparent 
fluid, refembling the glaire of an egg. 

They are generally produced by fprains, or contufions of 
the joints, or by rheumatifm. In many inltances, they go 
off infenfibly, without any affiftance trom art ; but as this 

I 94 is often not the cafe, means ought to be ufed for removing 
•latment them, for this purpofe, moderate friftion frequently re- 
o!|ang!i- peatej? or gentle compreffion applied to them by means of 

thin plates of lead, &c. fometimes remove them. In tome 
inftances they have been removed by the application of 
blifters; but the moft certain method is, to make a fmall 
pun&ure into the fac, and to draw a cord through it; or, 
after the puncture is made, to prefs out the contents, and 
then inject fome gently Itimulating fluid, as port wine and 
water heated blood-warm. Sometimes, in tumors of this 
kind, bodies of a cartilaginous nature, and of different fhapes 
and fizes, are found ; fome quite fmqoth, others with pedun- 
cles ; by which they are fuppofed by Dr Monro, in his 
wo’k upon the burfse mueofas, to have been attached to the 
burfise. As thefe cannot be removed by any remedy with 
which we are yet acquainted, it is found necceffary to dif- 
charge them. But as the parts may fometimes fuffer from 
inflammation when the tumor is laid fully open, it may be 
punftured at each end; and, after prefiing out the contents, 
a fmall cord may be introduced ; after which gentle pref- 
fure may be applied with a comprefs and bandage over the 
courfe of the tumor. The cord however fhould not be 
continued fo long as to induce any great degree of inflam- 
mation, for it is found that a flight degree of this fufficiently 
anfwers the purpofe. 

Sect. III. Of Colkdions within the Gapfular Ligaments of 
faints, and of Cartilaginous Bodies contained there. 

Collections here may confift of femm, blood, or pus and 
fynovia combined. They are moft frequently met with in 
the joint of the knee, and may be produced either by inter- 
nal or external caufes. Thefe kinds of colledlions may in 
general be diftinguiihed from each other. 

Watery eftufions, commonly called dropjical fwdlings of 
the joints, arife chiefly in confequence of fevere rheumatic 
complaints; and when the tumor is not very large, the fluc- 
tuation of the fluid may be felt byr preffure. When a large 
tffufion appears immediately after a violent bruife, it is pro- 
bable that it confifts chiefly of blood : but when it fucceeds 
a violent fprain, attended with great pain, inflammation, 
and fwelling, terminating in an cffulion, there is every rea- 
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fon to think that the contained fluid confifts of pus mixed Colledtion* . , r within the with fynovia. Capfidar 

Swellings of the joints are moft apt to be confounded 
with coUedlions in the burfae mucofse, or with matter effu-0f joints, 
fed in the adjacent cellular fubftance. From the firft of &c. 
thefe they are generally diftinginfhed by the contained fluid 
palTing readily from one fide of ithe joint to the other,andfrom djf. 
its being diffuied over the whole of it ; whereas, when it is 
contained in the burke, the tumor is confined to a particu-trom other 
lar part, and is feldom attended with much pain. affedhons. 

When fuch collections can fafely be allowed to remain, rrea^ent. 
the capiular ligament ought never to be opened, as they can 
often be removed by difeutients. Even confiderable collec- 
tions aiiiing from rheumatiim. may comm mly be difeuffed by 
friction, fomenting the parts with warm vapour, keeping 
them conftantly rnoift with faturnine lolutions, covering 
them properly with flannel, and applying blifters. _ Wnen 
theie fail, fupporting the part with a laced ftocking, or 
with a roller, has frequently been oi fervice. But whether 
a rheumatic tumor can be diicuffed or not, it ought not 
to be opened ; for the inconvenience attending it is more in- 
tolerable than the pain and inflammation which may enfue. 
But when the matter would do mifehiet by lodging, it 
{hould be difeharged. Effufed blood and matter which 
fucceed high degrees of inflammation are of this kind. 
Blood is frequently extravaiaied among foft parts without 
much detriment; but when in contact with cartilage or bone, 9S 
it loon hurts them materially. Che matter ought to be dif- yler^od ofi 
charged lo as moft effectually to prevent the admifiion 
air into the cavity of the joint. For this purpoie the open- ac 

ing {hould be made with a trocar; and the flein, previoufiy 
drawn tight to the upper part of the tumor, ftiould be pul- 
led down immediately on withdrawing the canuh. A piece 
of adhefive platter fliould be direCtly laid over the opening, 
and the whole joint fliould be firmly fupported by a flannel 
roller properly applied. If the patient be plethoric, he 
ftiould^be blooded to fuch an extent as his ftrength will 
bear ; he {hould be put upon a ftrict antiphlogiftic regi- 
men, and in every refpeCl fliould be managed with cautions 
for inflammation being very apt to eniue, we cannot too 
much guard againft it.. _ 99 

Joints are fometimes rendered painful and ftiff by the for-Concre- _ 
mation of different iubftances within the capfular ligaments, tl *> 

Thelie are fometimes loofe, and as firm as cartilage ; andJ * 
fometimes of a foft membranous nature, iimilar to thofe al- 
ready obferved in treating of fwellings of the burfse mu- 
colas. 

In fome cafes thefe fubftances, efpecially the laft fpecies, 
retain nearly the lame fituation, without being much af- 
fected either by preffure or by the motion of the joint : in 
that cafe the pain is conftant, but feldom fevere. The firft 
fpecies, however, is commonly very moveable ; and on being 
touched, they flip with fuch facility that it is difficult to fix 
them even with the fingers. Thefe are only painful in par- 
ticular fituations. Ic;> 

Where tbefe concretions appear, upon examination, to be when per- 
perfectly loofe and detached, if the pain which they excite fecfly lobfe, 
is very fevere, we ihould venture in a cautious manner to cX* 
take them out, by making an incifion into the. joint. But r ^ u‘ 
if there is reafon to fuipedt that they are connected with 
any part of the joint, the patient ought, to be adviled to 
fubmit to the pain they induce, which in general will be 
rendered moderate by thunning exercife ; but if, notwith- 
handing this, it becomes infupportabk, amputation is the 
only refource. - ror 

The limb being firmly fecured by affiftants, in that pof- Manner of 
ture which admits of the body to ^be taken out being felt^^1^- 
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Co!legions rTioft dtutniflly, the furgeon {hould endeavour to fix it with 

Ca| luiVr ^ ^'S fmsers towHrds the upper part of the joint, after an af* 

■tiC. 

l.iiraments fi^ant has drawn the fkin as much as polhble upwards from 
«>f Joints, the part where the inciiion is to be made. The operator 

with a fcalpd is now to make an incifion through the tegu- 
ments and capfalar ligament, diredtly upon the fubftance it- 
felf, of fuch a fize as will admit of its being eafily taken 
out j which may he done either with the finger or with the 
end of a blunt probe. If it is found to be connedled by 
any fmall filaments either to the capfular ligament or to the 
cartilages of the joint, they fiiould be cautioufiy divided, either 
with a probe pointed billoury, or probe-pointed feifiars, al- 
ter drawing the fubftance itfelf as far out as it can be got. 
When moie concretions than one are found, they fnould all 
be taken out at the fame opening, when this can be done ; 
but when it cannot, it will be better to allow the firft inci- 
fion to heal before attempting the fecond, fo as to avoid as 
much as poffible the exciting of inflammation- 

After the concretion is removed, the fkin fhould be im- 
mediately drawn over the wound urr^he capfular ligament; 
and the lips of the opening in the fkin being laid together, 
they fhould be fecured in this fituation by pieces of adhefive 
plafter, fo as to prevent the air from finding accefs to the 
cavity of the joint. Till the wound be completely healed, 
the patient fhouid not only be confined to bed, but the 
limb {hould be kept as much as pofiible in one pollute, and 
a firidt antiphlogiftic regimen fhould be preferved. 

Sect. IV. Of Spina Bfida. 

Spina uhuda, is a tumor which fometimes appears upon 
the lower part of the fpine in new-born children, A fluc- 
tuation is diftindlly perceived in it, and the fluid it contains 
can in feme meafure be preffed in at an opening between 
the vertebrae. In fome cafes this opening is owing to a na- 
tural deficiency of bone ; in others, to the reparation of the 
fpinous proceffes of the vertebrse. 

The difeafe proceeds from ferum colledted within the co- 
verings of the fpinal marrow. It is always fatal. Children 
labouring under it have been known to live for two or three 

but, in general, they linger and die in a few weeks. 
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on the thorax or abdomen, or any of large joints, free fa- 
vent ought always to be given to the matter to prevent its l!m& 

burfting into theie Cavities^; and when the abfeefs is large, _^of^ 
this {hould be done with a trocar, or by pafling a cord thro* 
it, in order to exclude the external air. When the tumors 
are not iituated upon great cavities, it is better to allow 
them to break of themfelves, as the fores commonly heal 
more readily, and the fear is pretty fimilar in both. The 
mod proper applications to ferophulous fores feem to bd 
thofe of the faturnine kind, as they diminifh inflammation, 
and iu fome meafure prevent the fore from fpreading. 
When the bones become carious, they are to be treated like 
carious bones from other caufes; but amputation cannot 
here be attended with advantage, as the difeafe proceeds 
from a fault in the conftitution. After the fords are healed 
up, the introduction of an iffue may afiift in preventing their 
return. 10$ 

Tumors of a fcrophulous nature are fometimes apt to How dif. 
be miftaken for thofe of the feirrhous kind, arid thus may‘‘^U1^ 
be improperly extirpated. Scrophulous tumors deeply feat-f^us 
ed commonly have a degree of firmnefs, which, if they hap- niors. 
pen to be feated near a fufpicious part, as clofe by the fide 
of a woman’s breaft, may give occafion to fuch a miftake. 
But they may generally be diftinguifhed by the foftnefa 
even of the firmeft kind of them, when compared with 
feirrhus. They have always a fmooth equal furface ; 
whereas feirrhus is fomewhat unequal or knotty, and feat- 
ed in the real lubftance of the gland; and a {hooting pain ia 
commonly felt in it from time to time, even from its fir ft; 
appearance. They are generally accompanied, too, with 
other fymptoms of fcrophula, which is not neceflarily the 
cafe with feirrhus. 

AH that art has been able to do is to fupport the tumor by 
gentle preffure with a proper bandage. When a tumor of 
this kind is laid open or burfts, the child dies in a few hours. 
A tumor nearly of the fame nature with this is fome- 
times met with upon different parts of the head in new- 
born children : it is formed by a fluid lodged beneath the 
membranes of the brain, which have been forced out at fome 
unoflified part of the fkull. What we have faid with refpetl 
to the former is exactly applicable to this. 

Sect. V. Of Scrophulous Tumors. 

We fhall here only mention the. furgical treatment of 
fcrophulous tumors, having fpoken of feroplrula in general 
under the article Medicine. Some praftilioners have re- 
commended poultices, &c. to bring fcrophulous tumors to 
fuppuration ; but the beft pra&itioners have laid them afide, 
becaufe they increafe the foft and fpongy ftate of the parts, 

T0, by which they are prevented from healing. 
Treatment As external applications are ineffectual, it is better to al- 
«,f (crophu- }ow fcrophulous tumors to be as much expofed as pofifible, 

as this frequently renders the fubfequent ulcer more eafily 
cured. The other methods recommended for difeuffing 
thefe tumors are, the internal ufe of cicuta, burnt fponge, 
murfated barytes, a long continued ufe of the cold bath, par- 
ticularly of fea-bathing, and drinking mineral or fea-water. 
Theie, to produce any effeCl, fhould be begun early, while 
the tumors are fmall, and long perfifted in. When the tu- 
naor£ come to a ftate of fuppuration, if they are feated up- 
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Sect. V. Of Bronchocclf. 

This is a tumor on the fore-part of the neck, feated be- 
tween the trachea and fkin, termed in French goitre. In 
this country it is very rare ; but it is frequent among the in- 
habitants of the Alps, and other mountainous countries, 
and is fuppofed to be owing to the ufe of fnow-water. It 
is feated moft frequently in the thyroid gland; tho’ in two cafes 
examined by Mr Benjamin Bell this gland was diminifhed 
from the compreflion of the tumor, which was chiefly form- 
ed of condenfed cellular fubflance, with effufions in different 
parts of it of a vifeid brown matter. Dr Proffer confiders 
bronchocele as a dropfical affe£lion of the thyroid gland ; 
and in confirmation of this, he gives an account of a diffec- 
tion of a difeafed gland of this kind by Dr Hunter, who 
found in it a great number of capfules filled with water. 
The fwelling is at firft foft, without pain or any evident Ampr 
fluftuation, and the fkin retains its natural appearance ; but "^’ron 

as the tumor advances in fize, it becomes unequally hard; 
the fkin acquires a copper colour, and the veins of the neck 
become varicbfe ; the face becomes flufhed, and the patient 
complains of frequent headachs, as well as of Hinging pains 
through the body of the tumor./ T0, 

Calcined egg-fhells have been recommended by authors Treat: 
as a fpecific for this difeafe ; but little dependence is to be 
placed on fuch a remedy. Frequent friftions arejound ufe- 
fui, efpecially when employed early ; faponaceous and mer- 
curial plafters, too, have in fome cafes proved lerviceable ; 
and repeated blitlers have been known to retard its progrefs. 
In the enlarged ftate of the tumor ro remedy yet known is 
powerful enough to difeufs it. When the difeafe is far ad- 
vanced, the removal of the tumor by an operation muft be 
attended with great danger, on account of the enlarged 
flate of the arteries, as well as its v'cinity lo the common 
carotids. It is therefore thought by fome of the moft ex- 
perienced practitioners, that in fuch a fituation it would not 

be 
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be advifable to attempt extirpation, and that the patient 
(hould rather truft to the common palliative treatment. 
When the tumor, however, is not much increafed, if other 
remedies have failed, and the difeafe is advancing, a furgeon 
might be warranted in attempting its extirpation. 

Sect. VI. Of Navi Materni, Corns, and Warts. 

Ntevi materni are thofe marks which frequently appear 
upon the bodies of children at birth, and which are fuppo- 
fed to originate from impreffions made on the mind of the 
mother during pregnancy. They are of various forms ; 
their colour is likewife various ; though moft frequently re- 
fembling that of claiet or red port-wine. Many of thefe 
marks are perfectly flat, and never life above the level of the 
{kin : thefe do not require the affiftance of furgery ; but in 
fome cafes they appear in the form of fmall protuberances, 
which frequently inereafe to a great fize in the courfe of a 
few months. They appear to be Aim and flefhy. They 
fometimes hang by (lender attachments to the contiguous 
parts, but more generally they are fixed by broad bafes. 
They may be removed with as little danger as any other tu- 
mor of the farcomatous kind. They are fupplied indeed 
more plentifully with blood than moft other tumors are ; 
and even fometimes they appear to be entirely formed by a 
congeries of fmall blood-veffels ; but the arteries which fup- 
ply them may, for the moft part, cafily be fecured by liga- 
ture. The operation ftiould never be long delayed ; for as 
the fize of the veflels correlponds with that of the tumor, 
they fometimes are fo large as to throw out a good deal of 
blood before they can be fecured. In performing it, the 
tumor is to be cut out, the arteries taken up, and the re- 
mainino {kin brought as well together as the nature of the 
part will allow, and kept fo by adheiive plafter or future. 
When the tumor is pendulous, and connedfed only by a nar- 
row neck, it (hould be extirpated by ligature. 

Corns are fmall bard tubercles, commonly fituated on 
the toes or other parts -of the feet, and fometimes on the 
hanfls. They are of a horny nature. They proceed from 
a difeafed (late of the cuticle, occafioned by preflure. The 
part becomes hard and thickened, with a fmall white fub- 
ftance in the centre, which has a ddpofition to become pro- 
minent. It likewife forms a depreffion in the fubjacent cu- 
tis vera, and fometimes is faid to penetrate it. When corns 
are fituated on parts much expofed to preffure, they irritate 
the {kin, and produce an increafed fenfibility of the part, 
and thus ocealion much pain. The heft preventative of 
corns is the wearing of wide {hoes, and avoiding every kind 
of preffure; and unlefs this be attended to, it will be found 
difficult to keep free from them. Various remedies are recom- 
mended for the cure or removal of corns. One is to bathe 
the part about halt an hour in warm water, then to pare as 
much oft them as pofiible without giving pain, and to 
apply over them any emollient ointment. If this treatment 
be frequently repeated, while prefliire from Ihoes is prevent- 
ed, they generally fall oft', and do not return if prefture be 
afterwards avoided. Another method is to allow them to 
grow to fome length through pieces of perforated leather, 
properly fecured by plafter or by any other means, and af- 
terwards to cut round their root, by which they may for 
the moll part be eallly turned out. Or if fuch irritating 
fnbftances be applied to them as will raife a bliiler by fepa- 
rating the cuticle from the cutis, the corn will be railed 
along with the cuticle, and may then be readily removed by 
a fcalpel or feiftars. The furface of the cutis being now 
expofed, is to be healed like any other part that has been 
bhftered. 

V arts are fmall, hard, indolent tumors, with a rough 
furface, appearing on different parts of the body, chiefly the 
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hands and face, and more commonly in young people. 
When they appear in advanced life they are apt to degene- 
rate into cancer, efpecially when of a livid colour and with 
a fmooth furface. If they do not prove troublefome, no- 
thing ftiould be done to them, as they generaly either fall 
off or walte gradually away. When from their llze or fitu- 
ation they require to be removed, this, if they are pendu- 
lous or have narrow necks, is eafily done by ligature ; but 
if their bafes be broad, the fcalpel or efcharotic applications 
will be neceffary. As few, however, •wall fubmit to the for- 
mer, the latter are generally employed. Efcharotics of a 
mild nature give ieaft pain, and are leaft apt to excite in- 
flammation, which in thefe cafes it is difficult to remove, 
and are found to be quite fufficient for the purpofe. One of 
the beft of thefe is crude ial ammoniac : it ffiould firft be 
moiftened in water, and then well rubbed upon the warts 
two or three times a-day. Liquid fait of tartar, and fome- 
times fpirit of hartfhorn, has anfvvered the fame purpofe : 
fome recommend alfo the juice of onions. 

Warts appearing on the penis as a fymptom of venereal ^ai-ts on 

infedlion, are of the fame nature, and to be cured by thet^e *)ems’ 
fame means. Mercury is of no advantage here, and com- 
monly indeed does harm. When ever)' other part of the 
difeafe is eradicated, the warts may generally be removed by 
waffling them morning and evening in lime-water, or in a 
weak folution of faccharum faturni. They may be remo- 
ved alfo by the knife, and the parts from whence they are 
cut afterwards touched with lunar cauflic, to prevent them 
from returning : but when this method is prattifed, the ope- 
rator ought to be certain that he has removed the wart en- 
tirely, for where part has been left the moft formidable 
fymptoms have fometimes enfued. 

Sect. VII. Of Polypi. 

Polypi are pendulous, flefhy, indolent tumbrs, fo called 
from their fuppofed refemblance to the animal of that name. 
They may be found in different cavities of the body, and 
originate from the lining membrane ; but thofe which come 
under furgical treatment are found in the nofe, mouth, 
throat, and outer paffage of the ear, and in the vagina and no 
redtum. They are divided into two clafles ; the one foft Polypi Hi- 
and compreffible, the other extremely firm. Both of them v^ei| 
bleed on being fretted or roughly handled. The foft kind' 
ftmvels and contracts in a dry atmofphere, (this is particu- 
larly the cafe with thofe of the nofe) ; but the firm are not 
affeded by the influence of the weather. Their colour is 
commonly pale and tranfparent. and fometimes a deep red. 

The pain at the commencement of the diforder is always 
inconfiderable ; but increafes in thofe of a hard nature as 
they increafe in fize. Sometimes polypi of this kind be- 
come unequal, and form ulcers over the whole furface, dif- 
charging fetid matter in confiderable quantity. They are 
apt at this time, unlefs extirpated, to degenerate into 
cancer. 

Moft frequently they arife from local injury, or whatever Their 
tends to produce and fupport an inflamed ftate of the part. caufc» 
Scrophula and lues venerea, though conlidered by fome au- 
thors as frequently giving rife to them, feem only to be ex- 
citing caufes; for in lues venerea in particular, polypi when 
prefent remain after the difeafe is cured. 

The prognofis muft depend much upon their fituation and 
their confidence. The foft kind being feldom painful, may 
be removed at any period wuth little danger; but the hard - 
kind are generally not only painful, but more apt to dege- 
nerate into cancer, or to return after being removed. The 
foft kind therefore may be removed in general with fuccefs; 
but when polypi of a harder nature exift, the prognofis will 
be much more unfavourable. 

two kinds. 
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Polypi. With refpeft to the treatment.—As long as they remain 

v ftationary, they are not to be touched ; but when they con- 
Treatment tinue to grow, we ought to ufe aftringent remedies, efpeci- 

' ally a ftrong folution of alum, a decoftion of oak bark, vi- 
negar, ardent fpirits, &c. The fofter kinds of polypi may 
frequently be prevented for a long time from increafing m 
fize, and fometimes they even become confidetably fmaller. 
Mercury has been found rather to make them worfe; 
cauftic and other corroding applications have been of ufe in 
the fofter kind, though they have not produced a cure. Se- 
tons have likewife been ufed with little advantage. It is 
therefore found neceffary to have recourfe to a more effec- 
tual pra&ice; and with this view the knife, fcifTarsq forceps, 
or ligature, are more generally recommended. r! he knife 
and fciffars may be ufed when the roots of the tumor can 
be readily come at; but polypi are feldom fo fituated as to 
render excifion praaicable ; and even when they are, the 
hemorrhagy may be attended with confiderable danger. I he 
removal of a polypus by tearing or twitting it with the for- 
ceps,PlateCCCCLXXXVII.hg.4. is occafionally prattled; 
but as ligatures are lefs painful, and fully as effectual, they 
are now more generally employed. The ligatures confift 
of wire, catgut, filk cord, &c. Different methods have 
been employed for patting thefe over polypi, according to 
their different fituations. , . . , ,, 

Method of When the ligature is to be applied, it is to be patted double 
applying over the tumor, and condu&ed to the r°ot it by m^ns o 
a ligature to the hn„ers or by flit probes, as in Plate CCCCTXXXV II. 
them' fig. r. or rings, Plate CCCCLXXXV1L fig. 6. as may be 

beil fuited to the fhape and fize ol the paffage. 1 he ends 
of the lin-ature are then to be introduced into a Tingle or 
double canula, as in Plate CCCCLXXXVH. fig.7. which is 
to be pufhed along the oppofite fide of the polypus till the 
end of the canula reach the root of it, when the ligature is 
to be drawn fomewhat tight, and fattened to the< canula 
which is to be left in the paflage. The l.gature is to be 
daily tightened till the tumor drop off. In this manner the 
larreft polypus may be removed equally well with thofe of 
a fmaller fize. Should any part of it remain, it may be de- 
ttroyed by cauftic, and different inttruments are contrived 
for condlifting this to the root of the tumor. _ 

What has been faid of the treatment of polypi m general, 
readily applies to thofe feated in the nofe, outer paflage of 
the ear, the reftum, and the vagina. It likewfffe applies to 
thofe in the throat; only that inftead of patting the ligature 
through the mouth, it is to be patted through one of the 
noftrils. The operator is then to introduce one or two of 
his finders into the mouth, and open the doubling of the li- 
gature,’ which he is to pafs over the polypus, and having 
preffed it down to the root of it, to proceed as before di- 
rected. 

Chap. VII. Of Difeafes of the Bones. 

The bones, as well as the fofter parts, are liable to be 
fwelled, either throughout their whole length, or to have tu- 
mors formed on particular paits of them. 

I1) Exoftofis is one fpecies of tumor of the bone. According Exo1 to Mr Bromefield, no fwelling fhould be called fo, but an 
excrefcence continued from a bone, like a branch from the 
trunk of a tree. Under this head therefore is ranked the 
benhn node, which may be produced by external injury, fuch 
as contufions and fraftvires : it can hardly be called a difeafe, 
as pain feldom fucceeds, but rather a deformity. 

There are rifings or tumors obiervableon the bones which 
are "often the confeqaents of venereal virus, and are termed 

^ V6 tophi, vummiy or Tophus is a foft tumor in the bone; 
T°P and leans to be formed of a chalky fubftance, that is mter- 
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mediate between the offeous fibres. Thefe cretaceous extra- Difeafesofl 
vafations are fometimes found on the ligaments and tendons, 
as well as on the bone ; and may fometimes be taken out by ( 
the knife. We have many inftayces where chalk ttones in 
gouty people make their way out through the ikin of the 
fingers and toes. r , . , ^ II? 

Gummi is a foft tumor on the Surface of the bone, be-Guinuu. 
tween it and the periotteum ; and its contents re tumble gum 
foftened, from whence it has taken its name. Poffibly, by 
obftruftion in the nutrient veffels of the bone, a rupture ot 
fome of them occafions the ferous liquor to efcape, which, by 
makino- its way between the fibres of the bone, arrives at 
its furface ; and being detained by the refiftance of the peno- 
fteum, its moil liquid parts being evaporated, and the re- 
mainder cendenfed by the inflammation, and confequent- 
ly this inelaftic covering being ftretched, it. becomes m- 
fpiffated, and forms this fpecies of exoflofs, as it is. generally 
called. When this is the caufe, and the indifpofition of the 
habit in general got the better of, preffure by a fteel inilru 
ment, adapted to the part affefted, is the proper cure. 

The confirmed venereal node has the appearance of a di- Nodes 
varication of the offeous fibres, probably from fome infpif- 
fated humour obftrufting the nutrient veffels, but not extra- 
vafated ; this ©ccafioning an extenfion of the periotteum, 
produces a violent pain, which, when nofturnal, is the cha- 
rafteriftic of a venereal caufe. When the periofteum is 
thickened, but the bone not affefted, a courfe of mercury, 
by attenuating the obttrufted humour, and fitting it to be 
carried out of the body by the proper outlets, will often 
produce a perfeft cure : but when the bone itfelf is dileafed, 
this method will fail. But here the divifion of the extended 
periofteum has been known to give perfect cafe. 

The ufual method, formerly, was 10 apply a cauftic equal 
to the extent of the node, which being laid bare., required 
exfoliation before it could be cicatrized. If the incifion is 
made early, that is, before matter be formed under the m- 
vefting membrane, it feldom requires exiohation ; and, as w e 
often find that the bone itfelf is not affefted, but only the 
periofteum thickened, w^e may be deceived even after a care- 
ful examination : it is therefore proper that the patient 
fhould be pretty far advanced in a courfe of mercurial unc- 
tion before even the incifion is made ; for, Ihould the tu- 
mor decreafe, and the pain abate during the couife, chirur- 
gical attiftance, with the knife, moft likely may become un- 
neceffary. . . , AKrr„ffr 

A bone may become carious firft in its internal parts; and 
that from external injury, as well as from a vitiated ftate citrue 
the animal-fluids. Authors feem not to ajjjree as to tht veutofa* 
technical term for this kind ef difeafe of the bones; fome 
calling it cancer or gangrana offis ; others, fpina ‘vent of a, from 
the pointed extuberances ufually attendant on this diloider 
of the bone ; and tome again teredo, from the appearance of 
the carious bone, like wood that is worm-eaten. . 

It is universally allowed* that this difeafe takes its vitt 
from matter being formed either in the dipioe, or in the 
marrow : whenever obftruftion is begun in the veffels ex.- 
panded on, or terminating in, the medullary cyfts, the con- 
fequence will be inflammation, and, it not early removed, 
matter will form ; for this reafon this cafe may be called af- IJ( 

fce/Tus in medulla. Whenever, then, a patient complains Symptc 
of dull heavy pain, deeply fituated in the bone, pofiibly con*of fins' 
fequent to a violent blow received on the part fome time s> 

fore, though the integuments appear perfectly found, and 
the bone itfelf not in the leatt injured, we have great reafon 
to fufpeft an abiceffas in the medulla. Children of a bad 
habit of body, though they have not fuffered any external 
injury, will often become lame, and complain of the.limb be- 
ing remaikably heavy ; and though not attended with acute paiu> 
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Di afe» of pain, yet the dull throbbing uneafinefs is conftant. If ri- 
al Bone?, gors happen during the time the patient labours under this 
 indifpofition, it generally implies that matter will be formed 

within the fubftance of the bone. If the extremities of the 
bone complained of begin, or if it becomes enlarged 
throughout its whole extent, it may be known to be an ab- 
fcefius in medulla, or true fpina ventofa, as it is called : if 
neither of thefe fymptoms take place, the great infenfibility 
of the bone in fome fubje&s will prevent that acutenefs of 
pain ufual in other parts where matter is formed, though 
the acrid matter is eroding the bone during the whole time 
it is contained within it. This matter at length having 
made its way through, arrives at the periofteurn, where it 
creates mod violent pain, as well from its (harpnefs as from 
its increafed quantity, occafioning an extenfion of the perio- 
ileum. The integuments then become fwelled and inflamed, 
and have a fort of emphyfematous feel. On being exami- 
ned by preffure, the tumor will lometimes be leflened, from 
part of the matter retiring into the bone : from this appear- 

I| ance to the touch, moft likely the name of ventofa was 
ftatment. added to the term fpina. When we are allured of matter 

being under the periofteum, we cannot be too early in let- 
ting it out, as it will lave a confiderable deal of pain to the 
patient, though probably it may not be of any confiderable 
advantage in reipeft to the carious bone ; for, where the 
fluids in general are vitiated, no chance of cure can be ex- 
pedfed from topical remedies ; but where the conftitution is 
mended, nature ■wall fometimes aftonifh us in her part, as 
the carious bone will be thrown off from the epiphyfes, or 
the teredines wall be filled up by the offific matter that flows 
from the parts of the bone where fome of the fpinas have 
come away. 

If proper medicines are given, the children well fupport- 
ed, aad the parts kept clean and dry, patience and perfeve- 
rance will frequently give great credit to the furgeon. In 
cafe it fliould have been thought advifable to apply a tre- 
phine, to give free difcharge to the matter, the wafhing it 
away, as well as the Imall crumblings of the carious bone, 
by means of deterfive and drying injections, has been known 
to contribute greatly to the curing this kind of caries, after 

I m the habit of body in geneialhad been mended. 
Ofrittle- Bcfides thofe above-mentioned, the bones are liabe to two 
r«|of the oppofite difeafes ; the one termed friabilitas, the other molli- 
ias. ties ; the former peculiar to adults, the latter more fiequent 

in infants, though fometimes feen in adults, from a vitiated 
ftate of their juices. 

1 he bones, when deprived of their cementing liquor, by 
paffing through fire, become friable. From repeated faliva- 
tiens, and in old people, they have been rendered extremely 
brittle ; infomuch that in many fubjefts they have been frac- 
tured merely from their weight and the aftion of the muf- 
cles: but in fuch cafes, this is not owing to the friability of 
the bones, but to the lofs of fubftance, from the erolion of 
the bone by an acrimonious humour thrown on it ; to 
which caufe perhaps may be attributed the difeafe called 
rickets in children. The effeCts of fcorbutic humour in ren- * 
dering the bones foft in many inftances, have often been re- 
marked. 

By proper diet, gentle friCtion with coarfe cloths, exer- 
cile, and cold bathing, rickety children will frequently get 
their conftitution fo much changed, as that, by the time 
they arrive at the age of 20 years, there fhall not remain 
the leaft vrilige of their former difeafe. The epiphyfes 
aie generally moft afftCfcd in this fpecies of the dilorder. 
For want of early attention to invalids of this fort, we 
find that their bones not only become foft, and yield to the 
powers of the mufcles, but remain diftorted the reft of their 
*Jves, though they have acquired a perfe& degiee of folidi- 
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ty. In fuch cafes, correcting the vitiated juices only will Difeafes of 
not reftore the bones to their natural ftate ; therefore the af- ,t^e Bories-> 
fiftance of a fleilful mechanic is neceffary both to fupport the 
parts improperly afted on, and to alter the line of diredtion 
of the diftorted offeous fibres. 124 

Though the curvature of the extremities, or thicknefs of®ymPtom8* 
the ends of the bones near their articulations, may give the 
firft alarm to thofe who are conftantly with children, yet 
there are other fymptoms that give earlier notice than thefe ; 
and had they been timely difeovered by proper judges, it is 
highly probable that the curvature of the limbs in many 
children might not have happened. The belly generally 
becomes larger in this difeafe, from the xncreafed fize of the 
contained bowels, as it is not unlikely but that the mefen- 
teric glands are the firft parts obftnr'Cted ; obflruCtb ns of the 
liver, fpleen, and pancreas, foon follow ; the head then be- 
comes enlarged; then a difficulty of breathing, which is gene- 
rally fuppofed to be the effects of taking cold, fucceeds; the 
fternum is elevated and fharp, and the thorax becomes con- 
tracted ; the fpine is protruded in feveral parts ; the pelvis 
altered, according to the preffure of the parts within, and 
habitual inclination of the patient, at times, to obtain that 
line of direction in .which the perpendicular from the centre 
of gravity may fall within the common bafe of the body, 
the extremities of the cylindrical bones, and the ends of the 
ribs next the fternum, become enlarged ; foon affer this the 
bones in general become foft and flexible, yielding in fuch 
directions as the ftrongeft mufcles determine by their ac- 
tions. i,, 

The bones of children who die of this diforder, we ob-Appearance 
ferve, are not only rendered foft, but the veffels within their h°ne* 
fubftance are replete with blood of a texture totally broken, 
and having more the appearance of thin chocolate than 
blood: the periofteum in many places is feparated, and the 
intermediate fpace between it and the bone filled with extra- 
vafated fluid ; and caries is alruolt as frequent as the repara- 
tion of the periofteum. The mufcles in fuch bodies gene- 
rally appear pale and flabby. J4(- 

Where the affeCfion of the mefenteric glands is evident. Method of 
Mr Bromefield afferts, that after a dofe or two of the pulvis cure recom- 
bafilicus to empty the inteftines thoroughly, the purified™er,<*ec* 
crude quickfilver is by much the moft efficacious medicine ^ey

Iirome’ 
to remove obftruCtions in thofe glands. When the belly be- 
gins to foften and fubfide, the chyle paffes without interrup- 
tion, and the child begins to get flefh ; then the cold bath 
becomes truly ferviceable, and the decodion or cold infu- 
fion of the Peruvian baik is a proper reftorative ; but the 
cold bath ufed too early, or the bark given before there is a 
free circulation of chyle through the ladfteals, would be very 
injurious. ... r27 

The mollities offium, in fome cafes, may be produced Of mollities 
from a redundancy of the oleaginous parts of the blood, or°ffiuni* 
from a laxity of the folids, by which the fluids are not fuf- 
ficiently attenuated, nor properly blended and mixed : the 
confequence of which will be obftru&ed perfpiiation, the 
habit in general loaded with grofs, phlegmatic, and ferous 
humours, and the offific matter not united or condenfed as 
in an healthy ftate. The method of cure confirms us in the 
caufe of thefe fymptoms ; for, by ftrengthening the fibrous 
fyftem, by ufing gentle exercife, a dry diet, good air, aro- 
matics, and cold bathing, this kind of invalids are generally 
reftored to health. 

Among the difeafes of the bones we may likewife take no- pa]fy’the 
tice of that palfy of the lower extreimies which takes place, io- .ei cx- 
as is generally fuppofed, in confequence of a curvature infremities 
fome part of the fpine. To this diftemper both fexes andtrom cur* 
all ages are equally liable. When it attacks an infant ofthe fpluc 
only a year or two old or under, the true caufe of it is fel- 
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dom discovered until fome time after the effed has taken the ufe of hi* Jetting, 
place. The child is faid to be uncommonly backward m til he ^ient [e, i have made ufe of dif- '—v- 
the ufe of his legs, or. it is thought to have received lome eg. ^ i|ue8 made by incifion, and if. 
hurt in the birth. When the child is o. an age fufficient to _ ' ’ ftic and .A\thomh there be no very mate- 
have already walked, and who has been able to walk, the { ^ u the whoie prefer the lait. A fc- 
lofs of the ufe of his legs is gradual, though in general not n 1 » a nalW thing : betides which it frequent- 
very How, He at fir^comp^ofbei^veryjoon tired, b^e the end for which h was 

made can be accomplilhed. Iffues made by inciiion, i they 
be laro-e enough for the intended purpofe, are apt to be- 
come inflamed, and to be very troublefome belore they come 
to fuppuration ; but openings made by cauftic arc no n 
general liable to any of theie inconveniences, at katt not io 
frequently nor in the fame degree : they 
are neither to troublefome to make or 
maintain. I make the efehars about this 
flze and fltape on each fide the curve, ta- 

very now. jtic dt um. —  0 j 
js languid, liftlefs, and unwilling to move much or at ail 
brifkly. Soon after this he may be obferved frequently to 
trip and {tumble, though there be no impediment in his 
way; and whenever he attempts to move bnflcly, he finds 
that his legs involuntarily crofs each other, by which he is 
fiequently thrown clown without ftumbling; and when he 
endeavours to Hand {till in an ereft pofture without fupport, 
even for a few minutes, his knees give way and bend tor- 
ward. As the diftemper advances, it will be found that he 
c?nnot, without much difficulty and deliberation, diredt ei- cannot, without much difficulty and deliberation, direct ei- a‘ ^tient DOrtion of 
tner or nis iccl ^ t , . .. 
after this, both legs and thighs lofe a good deal of their na 
tuial fenfibility, and become quite ufelefs. In adults, the 
progreis of the difeafe is much quicker, but the fymptoms 
nearly the fame. 

Until the curvature of the fpine is difeovered, the c0”1' 
plaint generally paffts for a nervous one ; hut when the 
Sate of the back bone is adverted to, recourfe is almortal- 

fkin between them. In a tew days, when 
the efehar begins to loofen and leparate, I 
cut out all the middle, and put into each   
a large kidney-bean: when the bottoms of the fores are be- 
come clean by fuppuration, I fpnnkle, every third or .ourth 
day, a fmaU quantity of finely powdered canthandes on 
them, by which the fores are prevented from contrading, - J . , i iruu, hpnpfit obtained. flate of the back bone is adverted to, recourfe i^hnofi^- and pcffibly other benefit obtained, 

ways had to fome previous violence to account • j k until the cure is complete ; that is, 
this might have been the cafe in fome few inilances might ih5 ™ 1 ^ ^ s pei-feaiy the ufe of his legs, or 
be admitted ; but in bv far the greateft number fome pre- un i ^ ^ lon er; AUC\ I fhluld think that it would 

he innked for. , ^ _ c ^^ »-fV lr#»pmno the difpofing caufe muft be looked for. 
Mr Pott, who has written a treatife upon this dneale, re 

commends it to our obfervation, that though the lower 
limbs are rendered almoit ufekfs, or even entirely fo, 
yet there are fome circumftances in which it differs from a 
common nemms palfy. The le;:! and thiuhs. though fo 
much affeaed, have neither the flabby feel of a truly para- 
lytic limb; nor have they that feemmg loofenefs. at the 
faints, nor the total incapacity of refiftauee which allows 
the latter to be twifted almoft in all dire&ions : on the con- 
trary, the joints have frequently a confiderable degree ot 
ftiffnefs, particularly the ankles; by which ftiffnefs the teet 
of children are generally pointed downward, and they are 
prevented from fetting them flat upon the ground. 
^ At firft the general health of the patient i'eems not to be at 
all or at leaft not materially affe&ed ; but when the diieafe 
ha’s continued for fome time, and the curvature is thereby 
increafed, many inconveniences and complaints come on ; 
fuch as difficulty in refpiration, indigeftion, pain, and what 
they call tightnefs at the Jiomach, obftinate conibpations, pm- 
irings, involuntary flux of urine and faeces, &c. with the 
addition of fome nervous complaints, which are partly cau- 
fed by the alterations made in the form of the cavity o the 
thorax, and partly by impreffions made on the abdominal 

Mr Pott was led to a knowledge of the true came and 

until tne paueni rcwuvtio —- _ . • 
even for fome time longer: and I ffiould think that * would 
be more prudent to heal only one of them firft, Keeping the 
other open for fome time ; that is, not on y until the pa- 
tient can walk, but until he can walk firmly, bnfkly, and 
without the affiilance of a flick: untd he can ftand quite 
upright, and has recovered all the height which the habit or 
rather the neceffity of Hooping, occahoned by the diftt 
per, had made him lofe.”t 

Chap.VIII- Of Blood-letting. 

Sect. I. Of Blood-letting in general. 

Blood-letting is performed either to kffen the quan- 
tity of circulating fluid, or to reUeve a particu ar part: 
hence we have the terms of and local blood-letting. 

General blood-letting is either performed upon a vein or 
an artery ; and from this circumftance anle the appellation 
of phlebotomy and arteriotomy. ' .c . „ 

Local ox topical blood-letting is performed by fcanficators 
and cupping-glaffes, by leeches, or by punaures made with 
a lancet a? may be moll fuitabk to the nature of the dif- 
cafe it is intended to remedy. i 

There are fome general rules and obfervations which ^'Gene 
late equally to this operation in whatever part of the body rules 

he was inclined to thmk, that the curva r P ^ a * TKp fituation of a patient, during the operation 
was not the original caufe of the diforder, but that 1X ’ . . h COnfiderable influence on the efft-as pro-the F 
rounding parts were predifpofed tovvards it by fome affection attention. In fome 
©f the folids and fluids there ; and he was confirmed in 1 ,.f ’ - ■ h h- q. 0f this remedy to evacuate a con- 
fufpicions by a variety of appearances which he obferved inducing fainting: When 
both in the living body and upon diffe&ion of the fubjed fi ^ when ^ former experience it i8 known 
after death ; all of winch are narrated at full kng i - the tien’t ig 1Iable during the evacuation to faff into a 
treatife upon this fubjed. fa;nt;(k flute a horizontal pofture ought to be preferred to 

“ The remedy (fays he) for this moft dreadful diieafe .aintiiw -late, . T near fo ready to occur in a 
confifts merely in procuring a large difeharge of matter, by «^ry ot er ; o grea°pofture. It now and then happens, 
fuppuration, from underneath the membrana adipofa on each honzontai as I however| 
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however, that one material advantage expeded from the 
operation of blood-letting, is the produftion of a ftate of 
deliquium; as, for inftance, in cafes of ftrangulated her- 
nia, where a general relaxation of the fyftem is fometimes 
defirable. In all fuch circumllances, inftead of a horizontal 
pofture, the more ered the patient is kept, the more readily 
will a ilate of fainting be induced. The patient ought 
to be fo placed, that the principal light of the apartment 
(hall fall dire&Iy upon the part to be operated upon, that 
the vein to be opened may be made as apparent as poftible. 

II. The patient being properly feated, the next ftep is, 
by means of a proper bandage of f:lk, linen, or woollen 
cloth, which has more elafticity, fo to comprefs the vein in- 
tended to be opened, as to prevent the blood from returning 
to the heart. An equal degree of preffure ought to be ap- 
plied to all the other veins of the part: tor if this be not at- 
tended to, the communication preferved by.the collateral 
correfponding branches would render the prelfure upon any 
one particular vein of very little importance. This preffure 
upon the veins, by inducing an accumulation of their con- 
tents, tends to bring them more evidently into view, and 
confequently renders it eatier for the operator to effect a 
proper opening than he would otherwife find it. The pref- 
fure, however, ought never to be carried fo far as to obllrucf 
the circulation in the correfponding arteries, otherwife no 
difcharge of blood can take place. When we lee that it 
has the effedf of raifing the veins, while at the fame time the 
pulfation of the artery is diftin&ly felt in that part of the 
member which lies on the fide of the ligature moil dillant 
from the heart, we may be certain that it is to a very proper 
degree, and that it ought not to be carried farther; for by - 
the [welling of the veins we are fure that they are fufficient- 
ly comprtffed ; and by the arteries continuing to beat, it is 
evident that a continued flow of blood may be expefted. 

III. The reflux of blood to the heart being in this man- 
i cL ner prevented, the next queilion to be determined is, the 

heft method of making an opening into the vein. Different 
inftruments have been invented for this purpofe ; but there 
are two only which have been retained in ufe, and which are 
all therefore that here require to be mentioned. Thefe are 
the lancet and the phlegm. This laft, on being placed im- 
mediately on the part to be cut, is, by means of a fpring, 
pulhed fuddenly into the vein, and produces an opening of 
the exaft fize of the inftrument employed. 

When it is determined to employ the lancet, which is by 
far the fafell, the form of that inftrument is next the object 
of attention. The broad-fhouldered lancet ought to be laid 
entirely afide ; becaufe the broadnefs of its fhoulders produ- 
ces always a wound in the external teguments of perhaps 
three times the fize ol the opening made in the vein ; a cir- 
cumftance which adds no advantage whatever to the opera- 
tion ; on the contrary, it produces much unneceffary pain ; 
renders it frequently a very difficult matter to command a 
ftoppage of the blood ; and the wounds produced by it are 
commonly fo extenfive as to be liable to terminate in partial 
fuppuiations. 

I he fpear-pointed lancet, on the contrary, reprefented in 
Plate CCCCLXXXVII. fig. 8. is in every refpedl well cal- 
culated for the purpofe of venefeftion. From the acutenefs 
ot its point, it enters the teguments and vein with very little 
pain ; which is with many patients a circumftance of no 
imall importance. We are fure of making the opening in 
ihe vein equal, or nearly fo, te the orifice in the external te- 
guments ; and the difcharge of bleod produced by an open- 
ing made with one of thefe lancets, is commonly put a Hop 
to with great eafe immediately on removing the ligature 
upon the vein. 

IV, The form of lancet being thus fixed upon, we come 
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now to fpeak of the method of ufing it. The furgeon and 
patient being both properly feated, and the ligature having 
been applied for a fhort fpace of time in order to produce 
fome degree of fwelling in the veins, that vein is to be made Method of 
choice of which, at the fame time that it appears confpicu-pei forming 
oufly enough, is found to roll lefs than the others on being ^ °pera>- 
preffed upon by the fingers. It is fcarcely thought necef.tl0n’ 
fary to obferve here, that when a vein appears to be fo im- 
mediately connected with a contiguous artery or tendon, as 
evidently to produce fome rifle of wounding thefe parts in 
the operation, another vein not liable to inch hazard, if it 
can be prbeured, ought undoubtedly to be preferred. Veins 
may he direftly above both arteries and tendons, and yet 
no manner of rifle be incurred by opening them, provided 
the operator is fufficiently Heady and attentive ; but it does 
now and then happen, that veins are fo nearly and intimate, 
ly conne&ed with thefe parts, as to render it hazardous 
even for the moft dexterous furgeon to attempt this opera- 
tion. 

The vein being at laft made choice of, the furgeon, if he 
is to ufe his right-hand in the operation, takes a firm hold 
of the member from whence the blood is to be drawn with 
his left, and with the thumb of the fame hand he is now to 
make fuch a degree of preffure upon the vein, about an 
inch and a half below the part where the orifice is to be 
made, as not only to render the flein and teguments fome- 
what tenfe; but at the fame time to interrupt for a little all 
communication between the under part of the vein and that- 
portion of it lying between the ligature and the thumb pla- 
ced as thus directed. 

The lancet being drawn out fo as to form nearly a right 
angle writh the feales, the operator now takes it between the 
finger and thumb of his right-hand ; and leaving at leaft- 
one half of the blade uncovered, he refts his hand on the 
middle-finger, ring-finger, and littleftinger, all placed as con- 
veniently as poffible in the neiohbourhood of the vein front 
whence the blood is to be taken ; and having puflied the 
point of the inftrument freely through the {kin and tegu- 
ments into the vein, he now carries it forward in an oblique 
diredlion, till the orifice is of the fize he inclines to have it; 
taking care, during the time of puffing on the lancet, that 
its point be kept in as ftraight a direction as poffible, for 
fear of dipping into the parts below, S 

The inilrument is now to be withdrawn ; and the fur- 
geon, removing the thumb ot his left hand, is to allow the 
vein to empty itfelf freely into the different cups previoufly 
provided for the purpofe. 

It is of importance to obferve, that during the time 
the blood is difeharging, the member ought to be kept in 
exactly the fame pofture it was in when the lancet was firft 
introduced : otherwife the orifice in the fkin is apt to flip 
over the opening in the vein ; a circumftance which always 
proves inconvenient, and on fome occaiions produces a good 
deal of trouble by the blood from the vein infinuating itfelff 
into the furrounding cellular fubftance. 

V. When the vein is properly cut, and the orifice ;s made Method of 
fufficiently large, it rarely occurs that any difficulty is expe-pry^ffg 
rienced in procuring all the blood that is wanted. But' 
when this laft circumftance occurs, from the patient beco-blood^ 
ming faintiff, a ftream of frefh air ought to be admitted to 
the apartment, wine or fome other cordial ftiould be admi- 
niftered, and the patient ought to be laid in a horizon- 
tal pofture. By thefe means the faintiffnefs will in general 
be foon removed : but if ftill the blood ffouldnot flow free- 
ly, the member ought to be put into all the variety of poli- 
tions that can probably affift in bringing the openings of the 
Ikin and other teguments to correfponj with that of the 
vein : which will foon be known to have happened by the 

blood' 
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blood beginning Inflantly to flow. Throwing the mufaes 
of the part intoconftant action, by giving the patient a cane 
’or any other firm fubftance to turn frequently round in his 
hand when the operation is done in the arm, will often an- 
fwer in producing a conftant flow of blood from a vein 
when every other means has failed : And, lalily, when the 
pulfe in the inferior part of the member is felt very feeble, 
or efoecially it it cannot be diftinguifhed at all, we may be 
thereby rendered certain that the ligature is too tight, and 
may in general have it in our power to produce an immediate 
flow of blood, by removing the compreffion thus improperly 
made upon the arteries of the part. 

VI. A quantity of blood proportioned to the nature of 
the diforder being thus difeharged, the preffure upon the 
fuperior part of the vein fhould be immediately removed ; 
and this being done, if the fpear-pointed lancet has been 
ufed, all farther lofs of blood will in general ftop immediate- 
ly. rf he contrary of this, however, fometimes occurs, and 
blood continues to flow freely even after the ligature is re- 
moved. When this is the cafe, the operator ought to com- 
prefs the vein both above and below the orifice, by means 
of the finger and thumb of one hand, fo as to prevent any 
farther lofs of blood. M his being done, and the orifice be- 
ing cleared of every particle of blood, the fides of it fhould 
be laid as exactly together as pofiible ; and a piece of court 
or any other adhefive plafter being fo applied as to retain 
them,’it will feldom happen that any kind of bandage is ne- 
ceffary : but when the blood has iffued with uncommon vio- 
lence during the operation, and has been difficult to com- 
mand after the removal of the ligature, in fuch inftances it 
will be prudent to apply a fmall comprefs of linen over the 
plafter, and to fecure the whole with a linen roller properly 
applied round the member. 

Sect. II. 0/ VenefeS'ton in different Parts of the Body. 

■When venefeftion is to be performed in the arm, the li- 
gature for flopping the circulation ought to be placed about 
an inch or an inch and a half above the joint of the elbow, 
and brought twice round': in order to prevent the ends of it 
from interfering with the lancet, the knot fhould be made 
on the outfide of the arm. In general, one knot might an- 
fwer ; but a flip-knot being made above the fitfl, renders it 
more 1 fecure, and it is very eafily done. 

In forming the choice of a vein from whence blood is to 
be taken, the general rules we have already laid down upon 
this point muft be here particularly attended to. In gene- 
ral the artery lies fo low in this place, that the median bafi- 
lic vein, under which it commonly runs, may be opened with 
perfeft fafety; and as this vein in general appears more con- 
fpicuous than any of the others, probably from the continued 
puliation of the artery below obftrudling in fome meafure the 
paffage of its contents, it is in this refpedl therefore more 
properly calculated for this operation than any of the others. 
Other circumftances occur too which render the median ba- 
filic preferable to the cephalic or median cephalic veins for 
the operation of blood-letting. The former, viz. the me- 
dian bafilic, is lefs deeply covered with cellular fubftance ; 
and by lying towards the inner part of the arm, it is more 
thinly covered with the tendinous expanfion of the biceps 
mufcle than either of the others. From thefe circumftan- 
ces, the operation is always attended with lefs pain when 
done in this vein than in any of the others. 

In very corpulent people, it fometimes happens that all 
the larger veins lie fo deep as not to be difeovered by the 
eye ; but when they are fenfibly felt by the fingers, even 
although they cannot be feen, they may be always opened 
with freedom. In a few inftances, however, they can neither 
foe diftinguifhed by the eye nor by the finger; in fuch a ft* 
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tuation, as they may in general be met with about the wrift Venefo 
or on the back-part of the hand, the ligature fhould be re-'i!,niM: 
moved from the upper part of the arm ; and being applied;"^ 
about half way between the elbow and wrift, the veins be-fy'^ 
low will thereby be brought into view; and wherever a vein1—^ 
can be evidently oblerved, there can be no danger in having 
recourfe to the operation. ,,, 

There is only one vein of the neck, viz. the pofteriorVentfe, 
external jugular, which can eafily be brought fo much intoti0n>:i: 
view as to be with propriety opened ; and even this liesneckl 

deeply covered with parts, not only with the (kin and cellu- 
lar fubftance, but with the fibres of the platifma myoides 
mufcle ; fo that a confiderable degree of preffure becomes 
neceffary in order to raife it to any height. With a view 
to produce this, the operator’s thumb is commonly advifed 
to be placed upon the vein, fo as to comprefs it effeclually 
about an inch or an inch and a half below where the open- 
ing is to be made. This, however, feldom provesSufficient 
for the purpofe, as the blood, on being flopped in its pro- 
grefs through this branch, eafily finds a paflage to the other 
veins ; fo that unlefs the principal vein on the other fide of 
the neck is alfo cOmprcfied, the vein to be opened can never 
be fully diflended. In order to effed this, a firm comprefs ; 
of linen fhould be applied on the largeft vein on the oppo- j 
fite fide of the neck ; and an ordinary garter, or any other 1 
proper ligature, being laid dire&lyover it, fhould be tied with 
a firm knot below "the oppofkc aim-pit ; taking care to 
make Inch a degree of prefiure, as to put an entire flop to 
the circulation in the vein, which in this way may be eafily 
effeded without producing any obltrudion to the patient’s 
breathing, kbit to prevent every inconvenience of this ( 
kind, fee an inflrument contrived for the purpofe, Plate 
CCCCLXXXVII. fig. 9. 

This being done, and the patient’s head properly fup- 
ported, the operator, with the thumb of his left hand, is 
now to make a fufficient preffure upon the vein to be open- 
ed ; and with the lancet in his right hand is to penetrate at 
once into the vein ; and before withdrawing the infirument, 
an orifice fhould be made large enough for the intended eva- 
cuation. It may be proper to obferve, that a more exten- 
five opening ought always to be made here than is neceflary 
in the arm, otherwife the quantity of blood is generally pro- 
cured with difficulty: and befides, there is not the fame ne- 
ceffity for caution on this point here that there is in the 
arm; for it feldom or never happens that any difficulty oc- 
curs in this fituation, in putting a flop to the blood after 
the preffure is removed from the veins ; all that is common- 
ly neceffary for this purpofe being a flip of adheixve plafter 
without any bandage whatever. 1 

In order to bring the vein more clearly into view, fo as 
arterwards to be able to open it with more exaAnefs, it has 
been recommended, that the fkin, cellular fubflance, and 
muicular fibres covering the vein, fhould be previoufly divi- ( 
ded with a fcalpel before attempting to pufh the lancet into 
it. There is not, however, any neceffity for this precau- 1 

tion, as it rarely happens that any' difficulty is experienced 
in procuring a free discharge of blood by opening the vein 
and teguments at once in the manner diredled. And it is 
here, as in every inflance where it is neceffary to take blood 
by a lancet, if it is not done at once, the patient is much 
difappointed, and is fure to attribute the failure entirely to 
a fault in the operator. 

When blood is to be difeharged from the veins of theVcr 
ankle or feet, the ligature being applied a little above the’T 
ankle-joint, all the branches of the vena faphena, both in^! 
the infide and outfide of the foot, come at once into 
view; and as this vein lies everywhere very fuperficial, 
being in general covered with fkia only, wherever a pro- 

per 
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ec- per vein appears confpicuoufly it may with, fafety be open- 
‘IW ed. 
c8 With a view to encourage the difcharge of blood, it has 

been a conftant practice in blood-letting, in thefe veins, to 
dip the Feet into warm water immediately on the orifice be- 
ing made. But this is a very inaccurate method of proceed- 
ing, as the quantity of blood taken in this manner can never 
be afcertained with precifion ; for the blood being all mixed 
with the water, the operator can never be in any degree cer- 
tain as to this point: and befides, there does not appear to 
be any neceffity for this afuftance; for when the compref- 
fion of the fuperior part of the veins is made effectual, and 
the orifice is of a proper fize, there is feldom more difficulty 
in obtaining a full difcharge of blood from the veins of thefe 
parts than from any other veins of the body. 

On removing the ligature, the difcharge is generally flop- 
ped at once ; fo that a piece of adhefive plafter applied over 
the orifice anfwers all the purpofe of a bandage. I he 
arm, neck, and ankles are the parts from whence blood is 
ufually taken by venefedtion ; but on fome occafions, where 
the contiguous parts have been particularly affedted, it has 
been thought advifable to perform veneleCtion in-other 
places. 

When venefeftion is to be performed in the veins called 
UIU| ranulit under ^he tongue, the apex of the tongue is to be 

cont|,e elevated, and the vein on each fide opened, becaufe the 
opening of one only will hardly ever difcharge blood enough. 
After a fufficient quantity has been difcharged, fome cold 
aftringent fluid taken into the mouth will generally flop the 
hemorrhagy. 

The vena dorfalis penis, which runs along the back or up- 
per fide of this member, being generally pretty much diitend- 

s* ed, and confpicuous in an inflammation of this part, may be 
opened about the middle or back part of the penis ; and a 
fufficient quantity of blood be difcharged proportionable to 
the urgency of the fymptoms. This being done, apply a 
comprefs and bandage proper for the penis. The arteries 
and nerves which lie on each fide of the vein are to be 
avoided : nor ought the bandage to be too tight, otherwife 
the inflammation and other fymptoms may turn out worfe 
than before. , 

When it is found neceflary to difcharge blood in this 
manner from the penis, the veins can be eafily brought into 
view, by producing an accumulation of their contents in 
the fame manner as in other parts of the body, through the 

i intervention of a ligature : but in the tongue, in the has- 
morrhoidal veins about the anus, and other parts where 
comprcflion cannot be applied, all that the furgeea can do, 

I is to make an orifice of a proper fize in that part of the vein 
which fhows itfelf moll evidently ; and if a fufficient dii- 
charge of blood is not thus produced, as there is no other 
method of effedling it, immerfing the parts in warm water 
may in fuch circumftances be a very neceflary meafure. 

There are feveralwaysof performing the operation of blood- 
e letting in the eyes. We {hall here only relate the chief: Firfl, 

the patient is to be feated conveniently on the bed-fide or on a 
chair, with his head held in a proper poflure by an afliflant; 
which done, the furgbon makes a tranfverfe kicifion with a 
lancet upon the turgid fmall veffels in the corners of the 
eye, fa as to open them or cut them quite acrofs. Some 
ufe a fmall pair of feiffars, inftead of a lancet, to divide the 
veffels; but in ufmg either of them, the eye lids mufl be 
feparated from each other by the fingers of one hand, while 
the veffels are cut by inftruments held in, the other. Some, 
again, elevate the fmall turgid veffels with a crooked needle 
before they divide them, the eye-lids being in the mean 
time held afunder by an affiflant. The fmall veffels being 
thus opened or divided, their difcharge oi blood Ihould be 

!4I 
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promoted by fomentations of warm water frequently applied Artenoto- 
to the eye by means of a fponge or foft linen rags. , my‘ 

Among other methods that have been propofed for 
fcarifying*the blood-veffels of the eye, the beards of rough 
barley were at one period much extolled, and are flill em- 
ployed by fome individuals. By drawing them over the 
furface of the eye, in a dire&ion contrary to the fharp fpi- 
culae with which they are furnifhed, a confiderable difcharge 
of blood is thereby produced ; But the pain attending this- 
operation is exquifite ; and as it does not poffefs any fupe- 
rior advantage to the method with the lancet, it is now fall- 
ing into general difufe. 

Sect- III. Of Arteriotomy. 

Whatever particular advantages may in theory have 
been expe&ed from arteriotomy, and however fome of its 
fupporters may have recommended it, not only as being in 
many inilances preferable to venefedlion, but as an opera- 
tion perfectly fafe even in veffels of coniiderable fize ; yet 
the moft ftrenuous friends to the pradice have fhrunk from 
any real attempt of this kind on the larger arteries. _In-myfewoai 
fiances have no doubt occurred of large arteries havingpraChfed. 
been opened without any danger enfuing ; but thefe are 
fo exceedingly rare, that no practitioner of experience 
will, from that confideration, be induced coolly to proceed 
to open any artery of importance. The fmaller branches 
of arteries may indeed be opened with great fafety, when 
they are not deeply covered, and efpeeially when they lie 
contiguous to bones ; but in any of the larger arteries, 
the attempt muff be always attended with fo much hazard, 
and the advantages to be expe&ed from it, in preference to 
venefe&ion, are appearently fo trifling, as muff in all pro- 
bability prevent it from ever being carried into execution, 143 

There are very few arteries, therefore, which, with any Arteries 
propriety, can be opened : the different branches of the“c° 
temporal are the only arteries indeed from whence blood, 
in ordinary pradlice, is ever taken; for although the opening 
of fome other branches of arteries has by fome been pro- 
pofed, yet they are fituated in fuch a manner that they 
either cannot be readily come at, or being in the neighbour- 
hood of fo large nerves, the opening of them might be 
attended with bad confequenCes. In performing this opera- ^.„iU)ri 0f 
tion oh any of the temporal branches, if the artery lies fu-performing 
perfleial, it may be done with one pufh of the lancet, intheopera- 
the fame manner as was direded for venefe&ion; butUon- 
when the artery lies deeply covered with, cellular fubflance, 
it is always neceffary to lay it fairly open to view, before 
making the orifice with the lancet: for in all the fmaller 
arteries, when they are cut entirely acrofs, there is little 
chance of being able to procure any confiderable quanti- 
ty of blood from them ; as, when divided in this manner, 
they are fure to retract confiderably within the furround- 
ing parts, which commonly puts a flop to all farther evacu- 
ation. 

Some degree of nicety is alfo neceffary in making the 
opening into the artery of a proper oblique dire&ion, neither 
quite acrofs nor dire&ly longitudinal ; for a longitudinal 
opening never bleeds fo freely, either in an artery or in a- 
vein, as when its dire&ion is fomewhat oblique. 

If the opening has been properly made, and if the artery 
is of any tolerable fize, it will at once difcharge very freely 
without any compreffion ; but when the evacuation does not. 
go on fo well as could be wifhed, the difeharge may be al- 
ways affifted by compreffmg the artery immediately above 
the orifice, between it and the correfponding, veins. The. 
quantity of blood being thus difcharged, it will commonly 
happen, that a very flight compreffion on thefe fmaller ar- 
teries will luffice for putting a Hop to the evacuation : and. 
& ' whatever 
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vvliatcver prefTure !e found neoefTary, may be here applied in 
the fame manner as was dire&ed in venefeftion. 

It happens, however, in fome inftances, that this does 
mot fucceed, the orifice continuing to burft out from time 
to time, fo as to be produftive of much cl ill refs and incon- 
venience. 

In this fituation there are three different methods by 
which we may with tolerable certainty pnt a ftop to the 
farther difeharge of blood. t ft. If the artery is Imall, as 
all the branches of the temporal arteries commonly are, the 
cutting it entirely acrots, exadlly at the orifice made with 
the lancet, by. allowing it to retraft within the furrounding 
parts, generally puts an immediate ftop to the difeharge. 
2d, When that is notconfentedto, we have it always in our 
power to fecit re the bleeding veficl with a ligature, as we 
would do an artery accidentally divided in any part of the 
liody. And, laftly, if neither of thefe methods is agreed 
to by the patient, ure can, by means of a conftant regular 
preffure, obliterate the cavity of the artery at the place where 
the operation has been performed, by producing the accre 
tion of its fides. Different bandages have been contrived 
for compreffing the temporal artery ; but none of them an- 
fwer the purpofe fo eafily and fo efteftually as the one 
figured in Plate CCCCDXXXVII. fig. 10. 1 his method is 
more tedious ; but to timid patients it generally proves more 
acceptable than either of the other twm. L 

E R Y. Chap,Vi| 
There are different methods adopted for thus applying Tupd 

heat to the cavity of the glafs. By fupporting the mouth 
of it for a few feconds above the flame of a taper, the air^> 
may be fufficiently rarefied ; but it the flame is not kept 
exactly in the middle, but is allowed to touch either the 
fides or bottom of the glafs, it is very apt to make if crack. 
A more ceitain, as w:ell as an caber, method of applying 
the heat, is to dip a piece of loft bibulous paper in fpirit of 

and having fet it on fire, to put it into the bottom wme 

Sect. IV. Of Toluol Blooding. 
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When, either from the feverity of a local fixed pain, or 
from any other caufe, it is wifhed to evacuate blood direftiy 
from the imall veffels of the part affefted, inftead of open- 
ing any of the larger arteries or veins, the following are 
the different modes propoled for effeftmg it, viz. by means 
oHeeches ; by flight fcavifications with the fhoulder or edge 
of a lancet ; and, laftly, by means of an inftrument term- 
ed a feanfeutor, (Plate CCCCLXXXVII. fig. it*) > if 
which lixteen or twenty lancets are commonly placed, in 
fuch a manner, that, when the inftrument is applied to the 
part affefted, the whole number of lancets contained ,in_it 
are, by means of a ftrong fpring, puffed fuddenly into it, 
to the depth at which the inftrument has been previoufly 
regulated*. This being done, as the fmaller blood-veffels 
-only by this operation are ever intended to be cut, and as 
thefe do not commonly difeharge freely, fome means or 
other become neceffary for promoting the evacuation. 

Various methods have been propoted for this purpofe. 

of the glafs, and, on its being nearly extingififfed, to apply 
the month of the inftrument directly upon the fcarified 
part. This degree of heat, which may be always regu. 
la ted by the five of the piece of paper, and which it is evi- 
dent ought to be always in proportion to the fize of the 
glafs, if long enough applied, proves always fufficient for 
rarefying the air very effectually, and at the fame time, if 
done with any manner of caution, never injures the glafs in 
the leaft. 

The glafs having been thus applied, if the fcarifications 
have been properly made, they inftantly begin to di (charge 
freely : and fo foon as the inftrument is nearly full of blood, 
it ffould be taken away ; which may be always eafily done 
by railing one tide of it, fo as to give accefs to the external 
air. When more blood is wiffed to be taken, the parts 
ffould be bathed with warm water j and being made per- 
feftly dry, another glafs, exaftly the l:ze of the former, 
fhould be inftantly applied in the very fame manner: and 
thus, if the fcarificator has been made to puff to a fuffieient 
depth, fo as to have cut all the cutaneous veffels of the part, 
almoft any neceffary quantity of blood may be obtained. 
It fometimes happens, however, that the lull quantity in- 
tended to be dilcharged cannot be got at one place. In 
inch a cafe, the fcarificator mutt be again applied on a part 
as contiguous to the other as poffible ; and this being 
done, the application of the glaffes mult alfo be renewed as 
before. 

When it is wifhed to difeharge the quantity of blood as 
quickly as poffible, two or more glaffes may be applied 
at once on contiguous parts previoufly Icarified ; and, on 
fome occafions, the quantity of blood is more quickly ob- 
tained by the cupping-glaffes being applied for a few fe- 
conds upon the parts to be afterwards fcarified. The fic- 
tion produced by the glaffes may poffibly have fome in- 
fluence in bringing the more deep-ieated veffels into nearer 
contaCf with the Ikin, fo that more of them will be cut by 
the fcarificator. 

A fufficient quantity of blood being procured, the wounds Glaffes fitted to the form of the affe&ed parts, with a fmall   n   - ? * r 
hole in the bottom of each, were long ago contrived ; and made by the different lancets fhould be all perteftly cleared 
thefe beincr placed upon the fcarified parts, a degree of fuc- of blood ; and a bit of foft linen 01 charpie, dipped m a lit- ^ r % irnr* • _ . r    *.1 ^ ^ r\\Tf>r tVip \xrV»o1p ic tKp nnlv rlref. 
tiop was produced by a perfon’s mouth fufficieut for nearly 
exhaufting the air contained in the glafs: and this accord- 
ingly was a fure enough method of inoreafing the evacua- 
tion of blood to a certain extent. But as this was attended 
with a good deal of trouble, and befides did not on every 
occafion prove altogether effe&ual, an exhaufting fyringe 
was at laft adapted to the glafs : w’hich did indeed anfwer as 
a very certain method of extrafting the air contained in it ; 

tie milk or cream, applied over the wffiole, is the only dref- j 
fing that is neceffary. When dry linen is applied, it not l 
only creates more uneafinefs to the patient, but renders the 
wounds more apt to fefter than when it has been pvevioufly 
wetted in the manner diredled. 

Dry cupping confifts in the application of the cupping-Dr 
glaffes diredtly to the parts affefted, without the uie of theP’" 
fcavificator. By this means a tumor is produced upon the a very certain meuiou wi ...   — - r o , r 

but the application of this inftrument for any length of part ; and where any advantage is to be expe&ed from 
anri ir 1c rliffii-nlt -to nvelf*rvt“ tbt* a determination of olood to a particular fpot, it may pro- time is very troublefome, and it is difficult to preferve the 

fyringe always air-tight. 
The application of heat to the cvpp'mg-glajfcs, reprefented 

in Plate CCCCLXXXVII. fig. 12. has been found to rarefy 
the air contained in them to a degree Efficient for produ- 
cing a very con-fidcrable luftion. And as the inftrument 
in this Ample form anfwers the purpofe in view with very 
little trouble to the operator, and as it is at all times eafi- 
ly obtained, the ufe of the fyringe has therefore been laid 
Stfide. 

X  y   — J o # *■, 
a determination of blood to a particular fpot, it may pro- 
bably be more eafily accomplifhed by this means than by 
any other. 

When the part from which it is intended to produce a 
local evacuation of this kind is fo lituated, that a fcarifica- 
tor and cupping-glaffes can be applied, this method is great- 
ly preferable to every other; but in inflammatory affeilions 
of the eye, of the nofe, and of other parts of the face, &c. 
the fcarificator cannot be properly applied dircftly to theA 
parts affe&ed. In fuch infiances, leeches are commonly 
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had recourfe to, as tliey can he placed upon almoft any fpot 
from whence we would wifh to difcharge blood. 

In the application of thefe animals, the moft effeftual 
method of making them fix upon a particular fpot, is to 
confine them to the part by means of a fmall wine-glafs. 
Allowing them to creep upon a dry cloth, or upon a dry 
board, for a few minutes before application, makes them 
fix more readily ; and moiftening and cooling the parts on 
which they are intended to fix, either with milk, cream, or 
blood, tends alfo to caufe them adhere much more fpeedily 
than they otherv/ife would do. So foon as the leeches have 
feparated, the ordinary method of promoting the difcharge 
of blood, is to cover the parts with linen cloths wet in warm 
water. In iome fituations, this may probably be as effedtual 
a method as any other; but wherever the cupping-glafles 
can be applied over the wounds, they anfwer the purpofe 
much more effectually. 

Chap. IX. Of IJJueu 

Issues are a kind of artificial ulcers formed in different 
.parts of the body with a view to procure a difcharge of 
purulent matter, which is frequently of advantage in different 
diforders. 

Praftitioners were formerly of opinion that iffues ferved 
as drains to carry off the noxious humours from the blood, 
and therefore they placed them as near the affected part as 
pofiible. But as it is now known that they prove ufeful 
merely by the quantity of matter which they afford, they 
are generally placed where they will occafion the lead in- 
convenience. The moft proper parts for them are, the nape 
of the neck ; the middle, outer, and Fore part of the hu- 
merus ; the hollow above the inner fide of the knee ; or 
either fide of the fpine of the back ; or between two of the 
ribs ; or wherever there is a fufficiency of cellular fubftance 
for the protection of the parts beneath: they ought never 
to be placed over the belly of a mufcle ; nor over a tendon, 
or thinly covered bone ; nor near any large blood-veffel. 

'Idle iffues commonly ufed are, the blilter-iffuc, the pea- 
iffue, and the feton or cord. 

When a bhfter-ifiue is to be ufed, after the blifter is re- 
moved, a difcharge of matter may be kept up by dreffing 
the part daily with^an ointment mixed with the powder of 
canthaiides. If the difcharge be too little, more of the 
powder may be ufed; if too great, or if the part be much 
inflamed, the iftue ointment may be laid afide, and the part 
dreffed with bafilicon, or with Turner’s cerate, till the dif- 
charge be diminiftied and the inflammation abated. It is 
moft proper fometimes to ufe the iffue ointment and a mild 
one alternately. 

A pea-iffue is formed either by making an incifion with 
a lancet, or by cauftic, large enough to admit one or more 
peas; though lometimes inftead of peas, kidney-beans, 
Gentian root, or orange-peas, are ufed. When the opening 
is made by an incifion, the Ikin fhould be pinched up and 
cut through, of a fize fufficient to receive the fubftance to 
be put into it. But when it is to be done by cauftic, the 
qommon cauftic or lapis infernalis of the fhoos anfwersbeft : 
it ought to be reduced to a pafte with a little water or foft 
foap, to prevent it from fpreading; and adhefive plafter, 
vvith a fmall hole cut in the centre of, it, fhould be previoufly 
p aced, and the cauftic pafte fpread upon the hole in the 
centre. Over the whole an adhefive plafter fhould be 
p aced to prevent any cauftic from efcaping. In ten or 
twelve hours, the whole may be removed, and in three or 
tour days tne efehar will feparate, when the opening may 

e ed with peas, or any of the other fubftances already 
mentioned. J 
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The feton is ufed where a large quantity of matter is Sutures, 

wanted, and efpecially where it is wifhed for from deep 
feated parts. It is frequently ufed in the back of the neck i iiefcion. 
for difeafes of the head or eyes, or between two of the ribs 
in affedtions of the breaft. 

When the cord, which is to be made of threads of cotton 
or filk, is to be introduced, the Darts at which it is to enter 
and pais out fnould be previoufly marked with ink, and a 
fmall part of the cord being befrneared with fome mild oint- 
ment, and paffed through the eye of the feton-needle, Plate 
CCCCLXXXVII. fig. 13, the part is to be fupported by 
an alTxftant, and the needle paffed fairly through, leaving a 
few inches of the cord hanging out. The needle is now to 
be removed and the part drefled. By this method matter 
is produced in quantity proportioned to the degree of irri- 
tation applied; and this can be increafed or di mini fired by 
covering the cord daily before it is drawn with an irritating 
or mild ointment. 

Chap, X. Of Sutures and Ligatures of Arteries. 

Sect. I. Of Sutures. 

The intention of futures is to unite parts which have 
been divided, and where the retra6lron of the lips of the 
wound has been confiderable. The futures in ordinary ufe 
at prefent, among iurgeons, are the interrupted, the quil- 
led, and the twifted. Befides thefe futures, adhefive 
plafters are ufed for uniting the lips of wounds, which 
have been termed the falfe or dry future, in oppofition to 
the others which have obtained the name of true or bloody. 
The true future is ufed in cafes of deep wounds, while the 
falfe is employed in thofe of a fuperficial nature. 

The interrupted future is made as follows. The wound 
being emptied of the grumous blood, and the affiftant taking terrUptetj 
care that the lips of it lie quite even, the furgeon is care-future, 
fully to carry the needles from the bottom outwards ; ufing 
the caution of making them come out far enough from the > 
edge of the wound, which will net only facilitate the paffing 
the ligature, but will alfo prevent it from cutting through the 
fkin and flefh ; as many more Hitches as may be required will 
be only repetitions of the fame procefs. ’the threads being 
all paffed, let thofe be firft tied which are in the middle of 
the wound : though, if the lips are held carefully together 
all the while, as they fhould be, it will be of no great con- 
fequence which is done firft. The moft ufeful kind of knot 
is a fingle one firft, and then a flip-knot, which may be 
loofened upon any confiderable inflammation taking place. 
If a violent inflammation fiiould fucceed, loofening the liga- 
ture only will not fuffice ; it muft be cut through and drawn 
away, and the wound be treated afterwards without any 
future. When the wound is fmall, the lefs it is difturbed 
by drefling the better ; but in large ones, there will fome- 
times be a confiderable difcharge ; and if the threads be 
not cautioufly carried through the bottom of it, abfeeffes 
will frequently enfue from the matter being pent up under- 
neath, and not finding iffue. If no accident happen, after 
the Ups are firmly agglutinated, the ligatures are to be re- 
moved, and the orifices which they leave dreffed. 

It will readily be underftood, that the ftrength of *’ie liga- 
ture and fizeof the needle ought always to be proportionable 
to the depth pf the fore and retraftion of the parts. The pro- 
per form of needles is reprefented in PL CCCCLXXXVII. 
fig. 14. 

It muft likewife be remembered, that during the cure the 
future muft. be always affifted by the application of bandage, 
if poflible, which is frequently of the greateft importance ; 
and that fort of bandage wi^t two heads, and a flit in the 
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middle, which is by much the beft, will in moft cafes be 
found practicable. _ • • 1 

In deep wounds, attended with much retraction, it is al- 
ways a neceffary precaution, to afiift the operation of the 
ligatures by means of bandages, fo applied as to afford as 
much fupport as poffible to the divided parts *. But even 
with every affiftance of this nature, it now and then hap- 
pens, that the divided parts cannot be kept together,. re- 
traction occurs to a greater or lefier degree, and the liga- 
tures of couife cut afunder the foft parts they were at fiift 
made to furround. 

With a view to prevent this receding of the teguments 
and other parts, it was long ago propofed to add to the in- 
terrupted future what was fuppofed would afford an ad- 
ditional fupport, viz. quills, or pieces of plafter rolled up 
into the form of quills; one of which being placed on each 
fide of the wound, the double of the ligature is made to in- 
clude the one, and the knot to prefs direCfly upon the other, 
inffead of being made immediately on the edges ot the fore, 
as was directed for interrupted futures. _ 

It is at -once evident, however, that the ligatures muff 
here make the fame degree of preffure on the parts through 
which they pafs as they do in the interrupted future ; and 
this being the cafe, it is equally obvious, that the inteipo- 
fition of thefe fubftances cannot be of any ufe. . This futui e 
is accordingly now very rarely praCtifed, and it is probable 
that it will be foon laid entirely afide. 

By the term tw'ijied future, is meant that fpecies of liga- 
ture by which parts, either naturally or artificially feparated, 
are united together, by means of ftrong threads properly 
twilled round pins or needles pufhed through the edges of 
the divided parts. 

This future is commonly employed for the purpofe of 
uniting the parts in cafes of hare-lip ; and this indeed is 
almoft the only life to which it has been hitherto applied . 
But it may with gieat advantage be put in praCtice in a 
variety of other cafes, particularly in all artificial or acci- 
dental divifions either of the lips or cheeks ; and in every 
wound in other parts that does not run deep, and in which 
futures are neceffary, this future is preferable to the intenupt- 
ed or any other. The pins made ufe of for tw iffing the threads 
upon ought to be made of a flat lorm, fo as not to cut the 
parts through which they pafs fo readily as the ligatures 
employed in the interrupted future. And thus one great 
©bjeCtion to the latter is very effectually obviated : for 
every practitioner muff oe fenflble of this being the moft 
faulty part of the interrupted future, that when mufcular 
parts are divided fo as to produce much retraction, the li- 
gatures employed for retaining them almoft conftantly cut 
them through before a reunion is accomphihed ; wheieas 
the flatnefs of the pins ufed in the twilled future, and 
upon which the whole preffure produced by the ligatuers is 
made to reft, proves in general a very effectual preventative 
a gain ft all fuch occurrenees. 
° The pins ufed in this operation are reprefented in Plate 

CCCCLXXXVII. fig. 15. They are commonly made of 
gold or filver ; and in order to make them pafs with greater 
cafe, fteel points are added to them. They are femetimes 
ufed, however, of gold or filver alone. 

The manner of performing this operation is as follows. 
The divided parts intended to be reunited, muft, by the 
hands of an afiiftant, be brought nearly into contact ; lea- 
ving juft as much fpace between the edges of the fore as to 
allow the furgeon to fee that the pins are carried to a pro- 
per depth. This being done, one of the pins muft be intro- 
duced through both fides of the wound, by entering it 
on one fide externally, puftiing it forwards and inwards to 
within a little of the bottom r± the wound* and afterwards 
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carrying it outwardly through the oppoute fide, to the farne Sutu 
diftance from the edge of the fore that it was made to enter * 
at on the other. 

The diftance at which the needle ought to enter from 
the edge of the fore muft be determined by the depth of 
the wound, and by the degree of retiadtion produced 111 the 
divided parts. In general, however, it is a proper regula- 
tion, in deep wounds, to carry the pins nearly to the lame 
diftance from the fide of the fore as they are made to pene- 
trate in depth : And whatever the deepnefs of the wound 
may be, the pins ought to pafs within a very little of its 
bottom •. otherwife the parts which lie deep wall run a nfk 
of not being united ; a'circumftance which muft always give 
rife to troublelome colledtions of matter. 

The firft pin being paffed in this manner very near to 
one end of the fore, and the parts being ftill fupported by 
an affiftant, the furgeon, by means of a firm waxed ligature, 
paffed three or four times round and acrofs the pin, fo as 
nearly to deferibe the figure of 8, is to draw the parts 
through which it has paffed into immediate and clofe con- 
ta£t: and the thread being now fecured with a loofe knot, 
another pin muft be introduced in the fame manner at a 
proper diftance from the former; and the thread with 
which the other was fixed being loofed, and in the fame 
manner carried round this pin, others muft be introduced at 
proper diftances along the whole courfe of the wound j and 
the fame ligature ought to be of a fufficient length for fe- 
curing the whole. 

The number of pins to be ufed muft be determined en-^j, 
tirely by the extent of the wound. Whenever this future pin, 
is praftifed, a pin ought to be introduced very near eachufe1. 
end of the wound, otherwife the extremities of the fore are 
apt to feparate fo as not to be afterwards eafily reunited. 
In large wounds, if the pins are introduced at the diftance 
of three quarters of an inch from one another, it will in ge- 
neral be found fufficient; but in cuts of fmaller extent a greater 
number of pins become neceffary in proportion to the dimeir- , 
fions of the fores. 

Thus in a wound of an inch and half in length, three 
pins are abfolutely requiiite ; one near to each end, and 
another in the middle of the fore: whereas five pins will 
always be found fully fufficient for a wound of three inches 
and a half in extent, allowing one to be within a quarter 
of an inch of each extremity of the wound, and the others 
to be placed along the courfe of the fore at the diftance of 
three quarters of an inch from one another. 

The pins being all introduced and fecured in the manner 
direfted, nothing remains to be done, but to apply a piece of 
lint wet with mucilage all along the courfe of the wound, 
with a view to exclude, as effectually as poffible, every ac- 
cefs to the external air. 

When the pins remain long, they generally do harm, by 
the unneeeffary irritation and confequent retradion of parts 
with which they are always attended ; and it they are not 
continued for a fufficient length of time, that degree ol ap- 
helion is not produced between the divided parts which is 
neceffary for their future retention ; fo that the effedt of 
the operation comes to be in a great meafure, if not entire- 
ly, loft. 

In wounds of no great depth, for inftance of three quar- 
ters of an inch or fo, a fufficient degree of adhefion always 
takes place in the fpace of five days; and fix, or at moft fe- 
ven days, will generally be found fufficient for wounds 0 
the greateft depth. But with refpedl to this circumftance, 
it muft always be underftood, that the patient s Itate of | 
health mull have a confiderable influence on the time necef- 
fary for producing adhefion between divided parts. 

When the pins are withdrawn, the uniting bandage may * be 
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,m, of be applied with sreat advantage 5 but as flips of leather 
••t.erk fnread with ordinary glue, when applied to eacu fide or the 

cicatrix, may, by means of ligatures properly cpnneaed 
with them, be made to anfwer the purpoie more effedtually, 
this mode of fupporting the parts ought of courfe to be 
preferred. 

Sect. II. Of the Ligature of Arteries. 

When a furgeon is called immediately to a wound of 
any great artery of a limb, he fliould clap the point of his 
fm-rer upon the wounded artery, or make his afliftant hold 
it \ cut the wound fo far open as to fee the artery fairly ; 
draw it out if it be cut acrofs, and have fhrunk among the 
flefh ; or tie it like the artery of the arm in aneurifm by 
pafling ligatures under it. When, however, the wound 
happens in fuch fituations that we cannot command the 
blood, it is better to clofe the lips of the wound, and try 

I ' to make them adhere by means of a very fteady comprefs 
and bandage. Thus an aneurifm will form ; the operation for 
the cure of which (hall be afterwards deferibed. 

When accidents of this nature occur in any of the ex- 
tremities, and where preffure can be made with cafe on the 
fuperior part of the artery, we are poffefled of an inftru- 
ment which never fails to put a flop to all further lofs of 
blood: we mean the tourniquet. SeePlateCCCCLXXXVII. 
%l6‘ 

The tourniquet has undergone many improvements ; but 
the one here reprefented is confidered as the beft. By means 
of it the blood in any limb is very eafily and effedfually 
commanded; and as it graips the whole member equally, 
all the collateral branches, as well as the principal arteries, 
are equally comprefled by it. It has this material advan- 
tage too over every other inftrument of this kind, that, 
when properly applied, a fingle turn, or even half a turn, 
of the ferew, is fuflicient for producing either a flow of 
blood, or for putting a total flop to it. The manner of 
ufing it is as follows. 

Let a cufliion of three inches in length by one inch and 
half in diameter be prepared of a linen roller, tolerably 
firm, but not fo hard as to render preffure produced by it 
very painful. This being placed upon the courfe of the 
principal artery of the limb, is to be fiimly fecured in that 
(ituation by one or two turns of a circular roller, of the fame 
breadth with the cufliion itfelf. 

The inftrument, with the ftrap connefted with it, being 
now placed upon the limb, with the handle of the ferew on 
the oppofite fide of the member to the cufhion upon the 
artery, the ftrap is to be carried round the limb diredbly 
over the cufliion, and to be firmly connected on the other 
fide of the buckle. In thus connefting the llrap and buckle 
together, particular attention is neceffary in doing it with 
great firmnefs, fo as that the ferew may afterwards, operate 
with as much advantage as poffible in producing a fufficient 
degree of preflure. When proper attention is paid to this 
circumftance, a (ingle turn of the ferevv proves fufficient for 
putting an entire flop to the circulation of blood in the limb: 
but when the ftrap ha.* not originally been made very tight, 
feveral turns of the ferew become neceffary ; an occurrence 
which may be always very eaiily prevented, and which, when 
not attended to, frequently proves very embarrafiing in the 
courfe of an operation. 

Various methods have been invented for fecuring arteries 
by means of ligatures. The practice till lately in ordinary 
ufe was, by means of a curved needle, to pafis a ligature of 
fufficient firength round the mouth of the bleeding veffel, 
including a quarter of an inch all round of the fur rounding 
parts, and afterwards to form a knot of a proper tightnefs 
upon the vefftl and other parts comprehended in the noofe. 
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But this method was foundvto give fo much pain, and in Ligature of 
feme cafes to be attended with fuch violent convulfions, ,Arte'’ies’ , 
not only in the part chiefly affe&ed,. but of the whole body, 
that the heft pra&itioners have thought proper to rejed it, 
and to tie up the blood-veffeta by themfelves ; for it is now 
well known that even very fmall arteries are poffeffed of 
much firmnefs ; and that even in the largeft arteries a flight 
degree of compreflion is fufficient not only for reftraining 
hemorrhagy, but for fecuring the ligature on the very fpot 
to which it is firft applied. 

In order to deleft the arteries to be tied, the tourniquet, 
with which they are fecured, muft be flackened a little by 
a turn or two of the ferew ; and the moment the largeft: 
artery of the fore is difeovered, the furgeon fixes his eye 
upon it, and immediately reftrains the blood again by means 
of the tourniquet. An afliftant now forms a noofe on the 
ligature to be made ufe of; and this noofe being put over 
the point of the tenaculum, Plate CCCCLXXXVII. fig. 1 7. 
the operator pufhes the (harp point of the inftrument 
through the fides of the veflel, and at the fame time pulls 
fo much of it out, over the furface of the furrounding parts, 
as he thinks is fufficient to be included in the knot which 
the affiftant is now to make upon the artery. In forming 
this ligature a lingle knot moderately drawn, and over it 
another (ingle knot, is perfeftly fufficient. 163 

When from the deepnefs of a wound, or from any other With the 
caufe, fome particular artery cannot be properly fecured by 
the tenaculum ; in this cafe there is a neceffity of employ-nee c‘ 
ing the crooked needle, and the following is the method of 
ufing it. 

A needle of the fhape reprefented PI. CCCCLXXXVII. 
fig. 14. armed with a ligature of a fize proportioned to it- 
felf and to the veffel to be taken up, is to be -introduced at 
the diftance of a iixth or eighth part of an inch from 
the artery, and pufhed to a depth fufficient for retaining it, at 
the fame time that it is carried fully one half round the blood- 
veffel. It muft now be drawn out; and being again pufh- 
ed forward till it has completely encircled the mouth of 
the artery, it is then to be pulled out; and a knot to be 
tied of a fufficient firmnefs, as was already direfted when 
the tenaculum is ufed. 

Chap. XI. Of Anenrifms. 
t54 

The term Aneurifm was originally meant to fignify aDefinmo,:* 
tumor formed by the dilatation of the coats of an artery ; 
but by modern praftitioners it is made to apply not only 
to tumors of this kind, but to fuch as are formed by blood 
effufed from arteries into the contiguous parts. There are 
three fpecies ; the true or eneyfted, the falfe or diffufed, 
and the varicofe aneurifm. 165 

The true ox encyjled arieurifm, when fituated near the The true or 
furface of the body, produces a tumor at firft fmall ^ 
circumfcribed; the fkin retains its natural appearance ; 
when pretTed by the fingers, a pulfation is evidently diflin- 
guifhed ; and with very little force the contents of the 
(welling may be made to difappear; but they immediately 
return upon removing the preflure. By degrees the fweli- 
ing increafes, and becomes more prominent; but ftill the 
patient does not complain of pain : on preffure the tumor 
continues of an equal foftnefs, and is compreffibie. After 
this the fwelling becomes large, the fkin turns paler than 
ufual, and in more advanced ftages cedematous : the pulfe 
ftill continues; but parts of the tumor become firm from the 
coagulation of the contained blood, and yield little to pref- 
fure ; at laft the fwelling increafes in a gradual manner, and 
is attended with a great degree of pain. The fit in turns 
livid, and has a gangrenous appearance. An oozing of 

(V2 bloody 
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Aiieut-ifms. bloody fenttn ©pcyrs from the inte. nmcnts ; and, if areal 

inortjf5cation not tabe place, the (kin cracks in different 
parts; and the artery being now deprived of the ufual re- 
liftance, the blood bnrfls out with inch force as to occafkm 
the almoft immediate death of the patient. Thus the dif- 
eafe terminates in the large cavities of the body ; but in 
the extremities we can, by means of the tourniquet, prevent 
the fudden termination of the difea e. 

When affc-dtions of this kind happen in the larger ar- 
teries, the effedts produced upon the neighbouring parts 
are often furprifing : the fort parts not only yield to a great 
extent, but even the bones frequently undergo a great de- 
gree of derangement. 

'T^e fa'fe or The falfe or diffufed aneurifm confrfts in a wound or rup- 
diffufe ture in an artery, producing, by the blood thrown out of 
«neunfm. ft a fwelling in the contiguous parts. It is moft frequently 

produced by a wound made diredtly into the artery. 
The following is the ufual progrefs of the diforder. A 

tumor, about the fize of a horle bean, generally rues at the 
orifice in the artery foon after the difeharge of the blood 
has been flopped by compreffion. At firfl it is loft, has 
a flrong degree of puliation, and yields a little to preflure, 
but cannot be made entirely to ditappear; for here the 
blood forming the tumor being at reft, begins to coagulate. 
It not improperly treated by much prtffure, it generally re- 
mains neatly of the fame frz,e for fcveral weeks. The en- 
largement however proceeds more rapidly in fome cafes than 
in others. In fiances have occurred of the blood being dif- 
fufed over the whole arm in the (pace of a few hours ; 
while, on the contrary, iwellings ot this kind have been 
many months, nay even years, in arriving at any confiderable 
fize. 

As the tumor becomes larger, it does not, like the true 
aneurifm, grow much more prominent, hut rather fpreads 
and diffufes itfelf into the furrounding parts. By degrees 
it acquires a firm confifteuce ; and the pulfation, which was 
at firft confiderable, gradually diminifhes, till it ic fometimes 
fcarcely perceptible. If the blood at firft thrown out pro- 
ceed from an artery deeply feated, the fkin preferves its na- 
tural appearance till the diforder is far advanced : but when 
the blood gets at firfl into contadl with the fkin, the parts 
become inflantly livid, indicating the approach of mortifica- 
tion ; and a real fphacelus has fometimes been induced. 
The tumor at firil produces little unealinefs ; tut as it in- 
creafes in fuze, the patient complains of fevere pain, ftiff- 
pefs, numbnefs, and immobility of the whole joint , and 
thefe fymptorr.s continuing to augment, if the artery be 
large, and affiftance not given, the teguments at laft burft, 

. and dea'h mufl enfue. 
Varicofe When an artery is punftured through a vein, as in blood- 
aneurifm. letting at the arm, the blood generally rufhes into the yield- 

ing cellular fubftance, and: there fpreads fo as to fhut the fides 
of the vein together. But in fome inflances where the artery 
happens to be in contaft with the vein, the communication 
opened has been preferved; and the vein not being fufficiently 
ftrongfor refilling the impulfeof the artery,mu:t confequently 
be dilated. This is a varicofe aneurifm. It was firit accm 
rately deferibed by Dr Hunter, and fince that time has been 
frequently obferved by different praftitioners. Here the fwell- 
ing is entirely confined to the veint. Soon after the injury 
the vein immediately communicating with the artery begins 
to fwell, and enlarge gradually. If there be any’- confiderable 
communications in the neighbourhood, the veins which form 
them are alio enlarged; The tumor difappears upon pref- 
fure, the blood contained in it being chiefly pufhed for- 
wards in its courfe towards the heart ; and when the tumor 
is large., there is a fingular tremulous motion, attended with 
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a perpetual luffing noife, a* if air was pafiing into it through Ane^u 
a imall aperture. _ _ t 

If a ligature be applied upon the limb immediately below 
the fwelling, tight enough to flop the pulfe in the under 
part of the member, the iwelling difappear& by prefiure, but 
returns immediately upon the preffure being removed. If, 
after the fwelling is removed by prefluie, the finger be 
placed upon the orifice in the artery, the veins remain per. 
fedly flaccid till the preffure is taken off. If the trunk of 
the artery be comprefied above the orifice fo as tffedually 
to flop the circulation, the tremulous motion and biffing 
immediately ceaie ; and >f the veins be now emptied by pref- 
fure, they remain fo till the compreflroiv upon the artery 
be removed. If ihe vein be cempreffed a little above, as 
well as below the tumor, all the blood may generally, 
though not always, be pufhed through the orifice into the 
artery ; from whence it immediately returns on the preffmx 
being dife ntinued. 

When the diteale has continued long, and the dilatation 
of the veiris has become confiderable, the trunk of the artery 
above the orifice generally becomes greatly enlarged, while 
that below becomes proportionably tmali; of coniequence 
the pulfe in the under part ot the member is always more 
feeble than in the found limb of the oppofite fide. J 

The caufes producing aneurifms, in general, are a natural^,.1 

difeafe of the arteries. Thus a partial debility of their coatsiucwfc 
may readily produce the dileafe ; or they may arife, eipecial- 
ly in the internal parts ot the body, from great bodily 
exertions. They are likewife produced by wounds of the 
coats of the arteries, as now and then happens in blood- 
letting at the arm ; or from acrid ^matter contained in a 
neighbouring fore ; or from the deftruition of furrounding 
parts, by which the natural fupport is removed. ^ 

Aneurifms have frequently been miftaken for abfeef* Di^i- 
fes and other collections of matter, and have been laid 
open by incifion ; on which account great attention is lome- 
times required to make the proper diflintlion. In the 
commencement of the difeale the pulfation in the tumor is 
commonly fo ftrbng, and other concomitant circumltances 
fo evidently point out the nature of the diforder, that little 
or no doubt refpefting it can ever take place ; but in the 
more advanced ilages of the difeafe, when the [welling has 
become large and has loft its puliation, nothing but a mi- 
nute attention to the previous hillory ot the cafe can enable 
the practitioner to form a judgment ot its nature. 

Aneurifms may be confounded with loft encylled tumors, 
fcrophulous fwellmgs, and abfeeftes fituated fo near to an 
artery as to be affedxed by its puliation. But onelymptom, 
w’hen connected with ftrong pulfation, may always lead to 
a certain determination that the fweiling is of the aneurilmal 
kind, viz. the contents of the tumor being made ealily to 
difappear upon prefiure, and their returning on the com- 
preflion being removed. The want of this circumfiance, 
how’ever, ought not to convince us that it is not ot that 
nature ; for it frequently happens, efpecially in the advanced 
ftages of aneurifms, that their contents become lo firm that 
no effeCl is produced upon them b)fcpreif'ure. Hence the 
propriety, in doubtful cafes, of proceeding as if the difeaie 
was clearly of the aneurifmal kind. j, 

In the prognofis, three circumflances are chiefly tobepfg 
attended to ; the manner in which the difeafe appears to 
have been produced, the part of the body in which the 
fwelling is fituated, and the age and liabit of the body of 
the patient. 

it an aneurifm has come forward in a gradual manner, 
without any apparent injury done to the part, and not luc- 
ceeding any violent bodily exertion, there will be reaion to 

fuppofe 
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mimfc. ftippofe that the difeafe depends upon a genera! affeftton 
»»— either of the trunk in which it occurs, or of the whole 

arterious fyftem. In fuch cafes art can give little afiftar-ce : 
whereas if the tumor has fucceeded an external accident, 

• an operation may be attended with fuccefs. 
oca- Jn the varicofe aneunfm amove favourable pronnofis may 
if0”'generally be given than in either of the other two fpeeies. It 
^J?al does not proceed fo rapidly; when it has arrived at a certain 
,u, length, it does not afterwards acquire much additional fize ; 

and it may be fuftained without much inconvenience for a 
great number of years. As long as .here is reafon to ex- 
peft this, the hazard which almoft always-attends the opera* 
tion ouoht to be avoided. 

In the fecond volume of the London Medical Obferva- 
tions, two cafes are related by Dr Hunter of the varicofe 
aneurifm. One of them at that time was of 14 years 
ftanding, and the other had fubfifted for five years, without 
there being any neceffity for an operation. And in vol iii. 
of the fame work a fimilar cafe of five years duration is 
related by Dr Cleghorn. 

In a letter afterwards from Dr Hunter to Mr Benjamin 
Bell, the Doftor fays, “ The lady in whom I firft oblerved 
the varicofe aneurifm is now living at Bath in good health, 
and the arm is in no fenfe worfe, although it is now 35 
years fmce the received the injury;” and the Do&or farther 
cbferves, that he never heard of the operation being per- 
formed for the varicolc aneurifm which was known to be 
fuch. 

Mr Bell fays, he was informed by Dr William Cleghorn 
of Dublin, that the cafe of varicofe aneurifm, related in the 
3d volume of the London Medical Obfervations, remained 
nearly in the fame Rate as at the time that account of it 
was made out, v/high included a period of at leaft 20 years; 
only that the veins were rather more enlarged. The patient 
recovered, and the limb became nearly as ftrong and fervicc- 
able as the other. Mr Pott alfo met with three different 
inflances of this fpecies of aneurifm ; and obferves, that the 
operation never became neceffary in any of them. 

Among other indances of varicofe aneurifm which have 
appeared here, a young- man from Paifiey was examined 
feveral years ago by different furgeons of this place. The 
difeaie was very clearly marked, and no operation was ad- 
viftd. He was afterwards found ferving in the navy, 
where he underwent great fatigue without any incon- 
venience from the rneuriftn, though then of 13 years 
Handing. 

But though this aneurifm, when it has arrived at a certain 
fize, commonly remains ftationary, and may be borne with- 
out much inconvenience for a long time, this is not always 
the cafe; for tome inftances have occurred, w-here the dif- 
eafe was attended with great uneafineis, and where the ope- 
ration was performed with much difficulty. 

In judging further ot the probable event of aneurifms in 
general, the fituation of the tumor next requires atten- 
tion. When it is lo firuated that no ligature or effe&ual 
compreffion can he applied f r flopping the circulation in 
the part, if the artery be large, there would be the great- 
ell danger in opening it. In this caie therefore the mofl 
fatal confequences are to be apprehended. 

When aneurifms are fituated near the upner parts of the 
extremities, fury eons have been hitherto doubtful whether, 
after tying up the humeral or femoral arteries, the lower 
parts of the limb would be fupplied with blood ; and tho* 
fevcial fuecelsful inffances of performing that operation have 
been publifhed, the fuccefs has been pretty generally a- 
ienhed to unufual branching of the great arteries ot thole 
patients, on whom the operation was performed, above the 
aneuiifm. Mr John Bell, however, in his late very inge- 

; e r r. 125 
room and important Difcotlrfts on Wounds^ ha# proved, to our Aiteurifm*- 
fatisfaftion at leafl, that the inofculations which take place 
between the internal iliac and the arteries of the leg, by 
means of the glutaeal arteries and the profunda femoris, are 
in every cafe fufikient to fupply nourifhment to the limb ; 
that the fame is the cafe in the arm ; and that therefore 
in every aneurifm even of the humeral or femoral artery, 
we ought to perform the operation. Several inftances ofRema k- 
fuOcefs are there related ; among others, an operation per-ahle aneu^ 
fonned by Mr J. B 11 himfelf, which, as it is perhaps theu^m* 
greateft that has hitherto been performed, we fhall here a* 
bridge for the gratification of our readers. A leech-catcher 
fell as he was ftepping out of a boat; and a pair of long- 
pointed feiflars pierced his hip exactly over the fciatic notch, 
where the great iliac artery comes out trem the pelvis. The 
artery bled furioufty : the patient fainted. The lurgeon 
eafily ftont up the wound, as it was very narrow and deep, 
and healed it. A nreat tumor foon formed. The mail- 
travelled from the north country in fix weeks to the Edin. 
burgh infirmary, with a prodigious tumor of the hip, the 
thigh rigidly contrafted, the ham bent, the whole leg tfirunk 
and cold and ufeleis. 'I here was no puliation nor retrocel* 
fion of blood on prefiure ; but the diftenfion was attended. 
with great pain, and the man was extremely anxious to have 
an operation performed. Though there was little doubt of 
its being aneurifm, it might be a great abfeefs. It was re- 
folved therefore to make a fmall incifion, and juft touch the 
bag with the point of a lancet, and it it contained blood, 
a full confultation wras to be called. Mr Bell accordingly 
made an incifiou two inches and an half in length ; the 
great fafeia formed the coat of the tumor, and under it 
w'ere feen the fibtfs of the great glutseus mufcle. As 
foon as it was opened at one point, great clots of blood 
came out; and Mr Bell, after being certain that it was an 
aneurifm of the great artery of the thigh, clofed up tke 
wound with a tent-like comprefs, put the patient to bed, 
and a pupil held his hand on the hip. Tins was done 
at one o’clock; at four the confultation met, and the 
operation was performed. On making an incifion eight 
inches long, the blood was thrown out with a whifhing 
noife, and with fuch impetuofity, that the>affiilants were 
covered with it. In a moment twenty hands were about 
the tumor, and the bag was filled with fponges and cloths 
of all kinds ; the blood, however, Hill made its way ; and 
the man who had fupported himfelf on his elbow, fell down ; 
his arms and head hung down, he uttered two or three , 
heavy groans, and they thought him dead. At that critical 
moment Mr Bell ran the biftouiy upwards and downwards* 
and at once made the wound two feet long ; tbruft his hand 
to the bottom of the tumor, felt the warm jet of blood, put 
his finger on the mouth of the artery, the pulie of which 
he felt diftin&ly ; .which firft afiured him that the man was- 
alive. The artery was then tied ; and when Mr Bell lifted 
up his finger, it was dilcovered to be the pollerior iliac ; 
that it had been cut faidy acrofs, and had bled with open 
mouth. The patient was fo low, that after dreifing the 
wound, they were obliged to biing in a bed, and leave him 
to fteep in the operation room. He was cured o- tins great 
wound in leis than feven months, and afterwards recovered 
the ufe of his leg completely. T,, 

In every cafe of anturifm, the ufe of prefl'ure has been Effe&* <'f 
indiscriminately recommended, not only in the incipient pe- rtff-'reiai 
riod of the diieafe, but even in its more advanced itages. 

In the diffuftd or falle aneurifm, aspreiTuie cannogbe ap- 
plied to the artery alone, without at the fame time affecting 
the refluent veins ;-and as this, by producing an increafed 
refiftance to the arterial pulsations, mull -oice an additional 
quantity of blood to the orifice in the artery-—no advantage- 

antuninis 



G E R Y. 
126 S U R 

-Aneunfm*. Jg to be cxpe&ed from It, though it may be produ&ive of 

'~V~ “ -ly flag« .wWMheMoM vi, ^ 
can be yet prefled entirely out ot the tac into t. e , of ft;U preferving the circulation in the artery, it was feveralturcj, 
often happens, by .he ufe of a Wage of fof and W O.KP p fed by an eminem furRCon „f Neweaflle, Mr 
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Chap, XI, 
vity entirely, a piece of agaric, Titriol, alum, or any other‘‘tncunfnn 
aftringent fubitance, fhould be applied to the oii.iee, in or- 
der if poffible to produce a reunion of its lules. 

; opera 
tion for 
aneurifm. 

may be done in preventing the fwelling from receiving any 
degree of increafe; and on fome occasions, by the continued 
fupport thus given to the weakened artery, complete cures 
have been at lad obtained. In all fuch cafes, therefore, 
particularly in every inftance of the varicofe aneunlm, muc 
advantage may be expefted from moderate preflure. 

* But preffure, even in eneyfted aneurifm, ought never to 
be carried to any great length ; for tight bandages, by pro- 
diicincr an immoderate degree of reaftion m the containing 
parts to which they are applied, inftead of anfwenng the 
•purpofe for which they were intended, have evidently the 
contrary effea. Indeed the greateft length to which prei- 
fure in Inch cafes ought to go, fhould be to ferve as an ea y 

174 fupport to the parts affeaed, and no farther. 
Method of In performing the operation for aneurifm, the hr it Itep 
pel forming ouailt t0 ^ to obtain a full command of the circulation in 
the opera- jnfer;or part 0f the member by means of the tourniquet. 

This being done, the patient fhould be fo placed, that the 
difeafed limb, on being ftretched on a table, is found to be 
of a proper height for the furgeon ; who, as the operation 
is generally tedious, ought to be feated. I he limb being 
properly fecured by an afliftant, the operator is now with 
ihefcalpel, Plate CCCCLXXXVIL fig. iB- to make an m- 
cifion through the fit in and cellular fubftance along the whole 
couife of the tumor ; and as freedom in the remaining parts 
of the operation is here a matter of much importance, it is 
even of ufe to carry this external incifion half an inch or lo 
both above and below the farthefl extremities of the fwel- 

ljn AH the effufei blood ought then to be wiped off by 
means of a fponge ; and the fofteft part of the tumor be- 
ing difeovered, an opening ought there to be made into it 
with the lancet, Plate CCCCLXXXVII. fig. '9- 
enough for admitting a finger of the operator s left-hand. 
This being done, and the finger introduced into the cavity 
of the tumor, it is now to be laid open from one extremity 
to the other, by running a blunt-pointed biltoury, i late 
CCCCLXXXVII. fig. 20. along the finger from below up- 
wards, and afterwards from above downwards, fo as to lay 
the whole cavity fairly open. . ,, 

The cavity of the tumor being thus laid freely open, ab 
the coagulated blood is to be taken out by the fingers of 
the operator, together with a number oi tough membra- 
nous filaments commonly found here. The cavity of the 
tumor is now to be rendered quite dry, and free from the 
blood which, on the firft opening of die fwelhng, is dii- 
charged into it from the veins in the inferior part of the 
member: the tourniquet is then to be flackened to difeover, 
not only the artery Itfelf, but the opening into it, from 
whence the blood colleaed in the tumor has been all along 

Method of difeharged. This being done, the next point to be deter- 
fecuring mined is the manner of fecuring this opening into the ar- 
th-e wound t ag to prever!t in future any farther effufion of blood, 
of the arte'ya

y
rjous means have been propofed for accompliihing this; 

U but the effeas of all of them may be comprehended under 
the three following heads. 

i. The effefts of ligature upon a large artery having on 
fome occafions proved fatal to the inferior part of the mem- 
ber, it was long ago propofed, that fo foon as the opening 
into the artery has been difeovered, inftead of applying a 
ligature round it, which for certain is to obliterate its ca- 

Lambert, that the orifice in the artery fhould be fecured by 
means of the twilled future. A fmall needle being pulhed 
through the edges of the wound, they are then directed to 
be drawn together by a thread properly twilled round the 
needle, as was formerly direfted when treating of futures. 

Strong objedlions, however, occur to both of thefe me- 
thods. In the firft place, no aftringent application with 
which we are acquainted is poffeffed of fuch powers as to 
deferve much confidence. In almoft every inilance in which 
they have been ufed, the hemorrhagy has recurred again 
and again, fo as to prove very diftreffing, not only to the 
patient, but to the praaitioner in attendance ; little ot no 
attention is therefore to be paid to remedies of this kind in 
ordinary praaice. 

Mr Lambert’s method of Hitching the orifice m the ar- 
tery is certainly a very ingenious propofal; and would in 
all probability, at leaft in moll inllances, prove an effeaual 
flop to all farther difeharge of blood : but as we have yet 
only one inftance of its fuccefs, little can be faid about it. 
Two material objeaions, however, feem to occur to this 
praaice. One is, that in the operation for the aneurifm, 
in almoft every inftance, a very few only excepted, the ar- 
tery lies at the back-part of the tumor; fo that when all the 
colleaed blood is removed, there is fuch a depth of wound, 
that it mull be always a very difficult matter, and on many 
occafions quite impraaicable, to perlorm this nice operation 
upon the artery with that attention and exaanefs which, m 
order to enfure fuccefs, it certainly requires. But there is 
another very material objeaion. By introducing a needle 
through the fidcs of the orifice, and drawing thefe together 
by a ligature, the cavity of the artery mull undoubtedly be 
at that point much diminilhed. Indeed Mr Lambert, in his 
account of the cafe in which this operation waa performed, 
acknowledges that the diameter of the artery was thereby 
diminilhed. Now the paffage of the blood being thus con- 
tradled at one point, the impulfe upon that particular part 
mull be very confiderable : So that the very remedy em- 
ployed for the cure of one fpecies of aneurifm, will in all 
probability prove a very powerful agent in inducing another ; 
for the blood being thus obftru&ed in its ufual courfe, there 
will be no fmall danger incurred of a dilatation being pro- 
duced immediately above this preternatural ftritlure 

Impt&gr, 
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3. Neither of the methods we have yet been confider- ; 
ing being found eligible for fecuring the orifice in the ar- 
tery, we lhall now proceed to deferibe the ordinary manner 
of performing this operation ; which confifts in obliterating 
the arterial cavity entirely by means of ligatures. ^ 

The artery feeing laid bare in the manner diredled, and all^J 
the coagulated blood being carefully removed from the ca-doing 
vity of the tumor, on the tourniquet being now flackenedligatu 
fo as to bring the orifice in the artery into view, a fmall 
probe curved at the extremity is to be introduced at the 
opening, in order to raife the artery from the neighbouring 
parts, fo as that the furgeon may be enabled with certainty 
to pafs a ligature round it, without comprehending the con- 
tiguous nerves, which in general run very near to the large 
blood-veffels of a limb. By this precaution the nerves may 
be always avoided; and by doing fo, a great deal of mif- 
chief may be prevented, which otherwife might fupervene. 
When the diforder is iituated either in the ham, or in the 
ufual part of blood-letting in the arm, bending the joints of 
2 the 
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ae ifm . the knee or of the elbow, as it relaxes the artery a little, 
 ' renders this part of the operation more eafily efft&ed than 

when the limbs are kept fully ftretched out. 
The artery being thus gently feparated from the conti- 

guous parts, a firm waxed ligature muft be paffed'f.ound it, 
about the eighth part of an inch or fo above the orififce, and 
another muft in the fame manner be introduced at the fame 
diftance below it. 

The ligatures being both finifhed in the manner dire&ed, 
the tourniquet is now to be made quite loofe ; and if no 
blood is difehar^ed at the orifice in the artery, we may then 
reft fatisfied that the operation is fo far properly com- 

11, pitted. 
The wound is now to be lightly covered with foft lint, 

with a pledgit of any emollient ointment over the whole ; 
and a comprefs of linen being applied over the dreffings, all 
the bandage in any degree requiiite is two or three turns 
of a roller above and as many below the centre of the 
wound, making it prefs with no mote tightnefs than is ab- 
folutely necefiary for retaining the application we have juft 
now mentioned. 

The patient being now put into bed, the member fhould 
be laid in a relaxed pofture upon a pillow, and ought to be 
fo placed as to create the leaft pofiible uneafinefs from the 
pofture in which it is laid. 

As the operation for the aneurifm is always tedious, and 
produces much pain and irritation, a full dofe of laudanum 
Ihould be given immediately on the patient being got into 
bed. In order to diminifh fenfibility during fome of the 
more capital operations, different trials have been made of 
opiates given an hour or fo before the operation. On 
fome occafions this proved evidently very ufeful; but in 
others it feemed to have the contrary effeft; particularly in 
weak nervous conftitutions, in which with any dofes, how- 
ever fmall, they appeared to be rendered more irritable and 
more fufceptible of pain, than if no opiate had been given. 
Immediately after this operation, however, an opiate ought 
to be exhibited, to be repeated occaiionally according to the 
degrees of pain and reftleffnefs. 

In fome few cafes of aneurifm, it has happened’that the 
pulfe in the under part of ihe member has been difeovered 
immediately after the operation. This, however, is a very 
rare occurrence : For as this diforder is feldom met with in 
any other part than at the joint of the elbow as a confe- 
quence of blood-letting, and as it rarely happens that the 
brachial artery divides till it paffes an inch or two below 
that place, the trunk of this artery is therefore moft fre- 
quently wounded ; and when, accordingly, the ligature, in 
this operation, is made to obliterate the paffage of almoft 
the whole blood which went to the under part of the arm, 
there cannot be the leaft reafon to expedt any pulfation at 
the wrift, till in a gradual manner the anaftomofing branches 
of the artery have become fo much enlarged as to tranfmit 
fuch a quantity o‘ blood to the inferior part of the member 
as is fufficient for adting as a ftimulus to the larger branches 
of the artery. 

Immediately after the operation, the patient complains of 
an unufual numbnefs or want of feeling in the whole mem- 
ber ; and as it generally, for a few hours, becomes cold, it 
is therefore right to keep it properly covered with warm 
foft flannel; and in order to ferve as a gentle ftimulus to the 
parts below, moderate fridlions appear to be of ufe. In the 
fpace of ten or twelve hours from the operation, although 
the numbnefs ftill continues, the heat of the parts generally 
begins to return ; and it frequently happens, in the courfe 
o a few hours more, that all the inferior part of the mem- 
tei becomes even preternaturally warm. 

limned.ately after this operation, the want of feeling in 
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the parts is often very great; and in proportion as the cir- Aneurifim* 
culation in the under part of the member becomes more con-1 ■ "'v 
fiderable, the degree of feeling alfo augments. If we could 
fuppofe the nerves of the parts below to be always included 
in the ligature with the artery, that numbnefs which fuc- 
ceeds immediately to the operation might be eafily ac- 
counted for; but it has been alfo known to happen when 
nothing but the artery was fecured by the ligature. 

In the mean time, the patient being properly attended 
to as to regimen, by giving him cordials and nourilhing 
diet when low and reduced, and confining him to a low 
diet if his conftitution is plethoric, the limb being ftill kept 
in an eafy relaxed pofture, towards the end of the fourth or 
fifth day, fometiraes much fooner, a very weak feeble pulfe 
is difeovered in the under part of the member, which beco- 
ming ftronger in a gradual manner, the patient in the fame 
proportion recovers the ufe and feeling of the parts. 

So foon as there is an appearance of matter having form- 
ed freely about the fore, which wdll feldom happen before 
the fifth or fixth day, an emollient poultice Ihould be ap- 
plied over it for a few hours, in order to foften the dreflings, 
which may be then removed. At this time the ligatures 
might be taken away ; but as their continuance for a day 
or two longer can do no harm, it is better to allow them 
to remain till the fecond or third dreffmg, when they either 
drop off themfelves, or may be taken away with perfedt 
fafety. The dreffings, which fhould always be of the foft- 
eft materials, being renewed every fecond or third day ac- 
cording to the quantity of matter produced, the fore is in 
general found to heal very eafily ; and although the patient 
may for a confiderable time complain of great numbnefs and 
want of ftrength in the whole courfe of the difeafed limb, 
yet in moft inftances a very free ufe of it is at laft obtain- 
ed. 182'' 

Very often after the artery feems to be fecured it gives Heir.orrha> 
way, and fatal hemorrhagies enfue ; nor is the patient free tries often 
from this danger for a great length of time. In one of Mrlucccecl d16 

Hunter’s operations the artery gave way on the 26th day. oferat30n“ 
It is to this difficulty of procuring adhefion between the 
fides of the artery that a great part of the danger of this 
operation is to be aferibed. 

Chap. XII. 0/ JffeEHons of the'Brain from Extern 
nai Violence* 

183 
When the brain is compreffed, a fet of fymptoms'eiifueSynq torrn 

extremely dangerous, though fometimes they do not make'h fcompref- 
their appearance till after a confiderable interval. But at ^u,n. °* ^ 
whatever time they appear, they are uniformly of the famel>'a‘,1 

kind, and are in geneial as follow : drowfinefs, giddinefs, 
and ftupefaftion, dimnefs of fight, dilatation of the pupil; 
and, where the injury done to the head is great, there is 
commonly a difeharge of blood from the eyes, nofe, and 
ears. Sometimes the fra&ured bone can be difeovered 
through the integuments, at others it cannot. There is an 
irregular and oppreffed pulfe, and fnoring or apoplectic fter- 
tor in breathing. There is likewife naufea and vomiting, 
with an involuntary difeharge of feces and urine. Among 
the mufcles of the extremities and other parts, there is lots 
of voluntary motion, convulfive tremors in fome parts of the 
body, and palfy in others, especially in that fide of the bo- 
dy which is oppofite to the injured part of the head. 

Somecf the milder of theft: fymptoms, as vertigo, ftupefac- 
tion, and a temporary lofs of fenfibility, are frequently indu- 
ced by (light blows upon tbs head, but cornmonlytfoon difap- 
pear, either by reft alone, or by the means to be afterwards 
pointed out. But when any other fymptoms enfue, fuch as di- 
latation of the pupils, and efpeciallv when much blood it 

dik- 
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Fra<S}ufe ^ifeharffed from the eyes, nofe, and ears, and that there is 

and DcFef-an ;nvaluntary difcharge of feces and mine, it may be rea 
^ \ < i    C *.1.< rA ■* a i nrlnPPfl. finii of the 

Cranium, 
&c. 

184 
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(Ill ill vuiuntcii y — *  * * * J A 
fonahly concluded that compreflion of the bram is induced. 

The cavity of the cranium, in the healthy and natura 
ftate, is everywhere completely filled by the brain ; w ‘tt^ver 

-therefore dimmifhes that cavity, will produce a comprelliou 
,of the brain. 

The caufes producing fuch a diminution may be ot vari- 
ous kinds, as frafture and depreflion of the bones of the cra- 
nium ; the forcible introdu&ion of any extraneous body into 
the pavity of the cranium ; effufon ofiblood, ferum, pus, or 
?ny other matter • the thicknefs of the bones of the cranium 
in certain difeafes, as in lues venerea, rickets, or fpma ventola; 
or water c®lle£ted in hydroceohalous cafes. The frit fet o 
rcaufes (hall be confdered in their order. The four lad 
mentioned belong to the province of the phyfician, and have 
been conlidered in a former part of this Woik. 
■Sect. I. Of FraSure and Deprefwn of the Cranium produ- 

cing Comprefficn of the Brain. 

"Fractures of the cranium have been differently diftin- 
guifhed by different authors ; but it feems fuflicient to di- 
vide them into thofe attended with depretkon, and thofe 
•which are not fo. 

In fratture and depreffion of the cranium, the treatment 
ought to be,—to difcover the fituation and extent of the 
•fracture to obviate the effe<3s of the injury done to the 
brain, by railing or removing all the depreffed parts of the 
bone ;—to endeavour to complete the cure by proper dref- 

. „ lings, and attention to the after treatment. ^ 
IVTeJhod cf When the teguments correfponding to the injury clone to 
<Sifcovenng the bone are cut or lacerated, and, as is fometimes the ca e, 
the fitua- -entirely removed, the hate of the frafture is immediately di 

covered ; but when the integuments of the Ikull remain en- 
tire, even though the general fymptoms of frafture be pre- 
fent, there is fometimes much difficulty in afeertammg it. 
When, however, any external injury appears, particularly 
a tumor from a recent contulion, attended by the fymptoms 
already deferibed, there can be no doubt of the exiftence of 
a fra&ure. But it fometimes happens that comprenion ex- 
ifts without the fmalleft appearance of tumor. In fuch cafes, 
the whole head ought to be (haved, when an inflammatory 
fpot may frequently be obferved. Sometimes the place of 
the fra&ure has been difeovered by the patient applying the 
hand frequently on or near fome particular part of the head. 

When the fymptoms of a compreffed brain are evidently 
Tnarked, no time ought to be loft in fetting about an exa- 
mination of the ftate of the cranium, wherever appearances 
point out, or even lead us to conje&ure, in what part a frac- 
ture may be fituated. For this purpofe an incition is to be 
made upon the fpot through the integuments to the furface 
of the bone, which muft be fufficiently expoted to aamit 01 
a free examination. . 

Some authors have recommended a crucial incifion; others 
one in form of the letter T ; while many advife a confider- 
able part of the integuments to be entirely removed. _ But 
.as it is more agreeable to the prefent mode of practice to 
fave as much of the flein as poffible, a iimple incifion is ge- 
nerally preferred, unlefs the frafture run in diffeient direc- 
tions, and then the incilion muft vary accordingly. It will 
frequently happen, that a confiderable part ot the integu- 
ments muft be feparated from the ikull, in order to obtain a 
■diftinft view of the full extent of the fra&ure 4 but no part 
of the integuments is to be entirely removed. 

When biood-veffels of any confiderable tize are divided, 
either before or in time of the examination, they ought to 
fee allowed to blood freely, as in no cafe whatever is the lols 
ipf blood attended with more advantage than the preient, 

ition of frac- 
tures of the 
{Cranium. 
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When, however, it appears that the patient has loft a fuffi- Frafture 
cient quantity, the veffels ought to be fecured. 

After the integuments have, been divided, u the fkull be Crai. 
! 

found to be fradured and depreffed, the nature of the cafe is &c 
1 

rendered evident; but even where there is no external appear- 
ance of frafture, tumor, diicoloration, or other injury, if the 
patient continue to labour under fymptoms of a compreffed 
brain if the pericranium has been feparated from the bone, 
and eVpecially if the bone has loft its natural appearance, 
and lias acquired a pale white or duiky yellow hue, the 
trepan ought to be applied without hefitation at the place 
where thefe appearances mark the principal feat of the in- 
i urv. 

A^ain, although no mark either of fra&ure or of any 
difeafes underneath ftiould appear on the outer table of the 
bone, yet there is a poffibility that the inner table may be 
fraftured and depreffed. This indeed is not a common oc- 
currence, but it happens probably more frequently than fur- 
peons have been aware of; and where it does happen, the in- 
jury done to the brain is as great, and attended with as much 
danger, as where the whole thicknefs of the bone is-beat in. 
The application of the trepan is therefore neceffary. 

But if, after the application of the trepan, it happens 
that no mark of injury appears either in the outer or in- 
ner table in that part, or in the dura mater below it, and 
that the fymptoms ot a compreffed brain ftill continue, a 
fra&ure in fome other part is to be fufpefted ; or that kind 
of fra&ure termed by pra&itioners counter fJure, where the 
Ikull is fra&ured and fometimes depreffed on the oppolite 
fide to, or at a diftance from, the part where the injury was 
received. This is fortunately not a very frequent occur- 
rence, and has even been doubted by fome ; but different in- 
Itances of it have, beyond all queftion, been found. It 
therefore the operation of the trepan has been, performed, 
and no fra&ure is’difeovered, no extravafation appears 
on the furface of the brain ; and if blood letting and other 
means ufually employed do not remove the fymptoms 
of compreffion, the operator is to fearch for a fra&ure on 
fome other part. The whole head fhould again be exami- 
ned with much accuracy ; and, by preffmg deliberately but 
firmly over every part of it, if the imalleft degree ot frfe1” 
bility remains, the patient will Ihow figns of pain, either by 
moans or by raifing his hands, when preffure is made over 
the fra&ured part. Ik this way fra&ures have been fre- 
quently dete&ed, which might otherwife have been con- 
cealed. 

Having now confidered every thing preparatory to the Me1 ’ 
operation of thj trepan, we {hall next point out the means^ UpCldLLUll W!  - - . * , and cle« 
belt adapted for the removal or elevation of a deprelled por-ting(ie 
tion of the bone. . led pom: 

The firft thing to be done is, after (having the head, to,4fthec« 
make an incifion as deep as the bone, and dire&ly upon thenium. 
courfe of the fra&ure. 

The patient ought to be laid on a table, with a mattreis 
under him, while his head is placed upon a pillow, and fe- 
cured by an affittant. When the extent ot the fra&ure 
has been determined, and the bleeding from the mcihon 
flopped, the depreffed bone is now to be elevated ; but pre- 
vious to this it is neceffary to fearch for detached pieces. 
Should any be found, they ought to be removed by a pair ot 
forceps adapted to this purpofe. By the lame inftrument 
any fplinters of bone which may have been beaten in may 
be removed ; but when a part of the bone is beaten in be- 
yond the level of the refl of the cranium, as much ot the pe- 
ricranium is then to be removed by a rafpatory, I late 
CCCCLXXXVIII. fig. 21. as will allow the trephine, I late 
CCCCLXXXVIII.fig- 22. to be applied; or, if the operator 
incline, for the fake Sof difpatch, he may ufe the trepan, 
l * 
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Plate’CCCCXXXXVTIT. 23. and 24.; or the operation 

f may be begun and bnifhed with the trephine, while the trepan 
may perform the middle and principal part of the work. 
This part «f the work is begun by making a hole with the 
perforator (fig. 24.), which is fcrewedon to the lower end 
o! fig. 23. deep enough to fix the central pin of the tre- 
phine, in order to prevent the faw from flippinji out of 
its central courfe, till it has formed a groove fufficiently 
deep to be worked fteadily in; and then the pin is to 
be removed. If the bone be thick, the teeth of the faw 
mull be cleaned now and then by the brufh (fig. 25.) 
during the perforation, and dipped in oil as often as it is 
cleaned, which will coniiderably facilitate the motion, and 
render it more expeditious ; making it at the fame time 
much Ids difagreeable to the patient, if he poffefs his fenfes. 
That no time may be loft, the operator ought to be provi- 
ded with’two inftrOments of the fame lize, or at leaft to have 
two heads which can be readily fitted to the fame handle. 

After having made fome progrefs in the operation, the 
groove ought to be frequently examined with a pick-tooth, 
or f me fuch inftrument, in order to difeover its depth ; and 
if one fide happen to be deeper than the other, the operator 
ought to prefs more on that fide which is fhalloweft. Pre- 
cautions are more particularly neceftary \vhen the operation 
is performed upon a part of the lieull which is of an unequal 
thicknefs, efpecially after the inftrument has palled the di- 
ploe. And though it be faid by writers in general that the 
inftrument may be worked boldlv till it comes at the diploe 
(which is generally known by the appearance of blood), 
yet the operator fhould be upon his guard in this point, ex- 
amining from time to time if the piece be loofe, left thro’ 
inadvertence the dura mater be wounded ; for in fome parts 
of the Ikull there is naturally very little diploe, and in old 
fubjefts fcarcely any. It ought likewife to be remembered, 
that the fkulls of children are very thin. When the piece 
begins to vacillate, it ought to be fnapped off with the for- 
ceps (fig. 26.), or levator (fig. 26. a); for the fawing 
ought by no means to be continued till the bone be cut quite 
through, otherwife the inftrument may plunge in upon the 
brain, or at leaft injure the dura mater. If the inner edge 
of tl*e perforation be left ragged, it is to be fmoothed 
with the lenticular (fig. 28. £), to prevent it from irritating 
the dura mater. Particular care is to be taken in ufing 
the. inftrument, left it fhould prefs too much upon the 

K R Y. 129 
When the fkull is injured over a future, and It is not Frailure 

brain. 
I he next ftep is to raife the depreffed part of the bone 

with the levator, or to extraft the fragments of the bone, 
grumous blood, or any extraneous body. After this, if 
there appear reafon to apprehend that blood, lymph, or mat- 
ter, is contained under the dura mater, it ought to be cau- 
tioufly opened with a lancet, endeavouring to avoid the 
blood veflels running upon it, or lying immediately un- 
der it. 

When the trepan is to be ufed on account of a fiffure in 
which the bone will not yield, the inftrument fhould be ap- 
plied fo as to include part of it, if not diredlly over it, as it 
is molt probable that the extravafated fluid will be found 
dircftly under it. And when the fiffure is of great extent, 
it may be proper to make a perforation at each end, if the 
'whole can be conveniently brought into view ; and in fome 
caies feveral perforations may become neceffary. 

Vhen it is propofed to make feveral perforations to re- 
move depreffed fragments of the hone which are firmly fix- 
e > and having the internal furface larger than the external, 
or to raite them fufficiently, it is neceffary to aoply the tre- 
pan as near the fractured parts as poffible ; making'the per- 
orations join each other, to prevent the trouble of cutting 

the intermediate fpaces 
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&c. 
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thought adv;fable to ufe the trepan, a perforation ought to'^'*; 
be made on each fide of the future, efpecially in young fub- Cirmumi 
jefts, in whom the dura mater adheres more ftrongly than 
in adults ; becaule there cannot be a free communication 
between the one fide and the other, on account of the at- 
tachment of that membrane to the future. 

After the elevation of the depreffed pieces, or the remo-Treatment 
val of thofe which are quite loofe, the extradtion of extra-oi the pa- 
neous bodies, and the evacuation of extravafated fluids, &c. t!e: t a*teF 

the fore is to be dreffed in the lighteft and eafieft manner ; 
all that is neceffary being to apply a pledget of fine feraped 
lint, covered with fimple ointment, to that part ol7 the dura 
mater which is laid bare by the trepan, or otherwife ; after 
which the edges of the fcalp are to be brought together or 
nearly fo, and another pledget laid along the whole courfe of 
the wound ; a piece of fine foft linen is to be laid over all, 
and the dreffmgs may be retained iu their place by a com- 
mon night-cap applied clofe to the head, and properly- 
fixed. , 

The patient is to be placed in as eafy a pofition in bed 
as poffrble, with his head and fhoulders elevated a little more 
than ordinary. If the operation be attended with fuc- 
cefs, the patient will foon begin to (how favourable fymp- 
toms; he will foon (how figns of increafing fenlibility, and 
the original bad fymptoms will gradually dil’appear. After this 
he ought to be kept as quiet as poffible ; proper laxatives 
are to be adminiftered, and fuch as may be leaft of a nau- 
feating nature.' His food ought to be fimple and eafy of 
digeftion, and his drink of the moft diluent kind. If he 
complain of the wound being uneafy, an emollient poultice 
fhould be immediately applied, and renewed three or four 
times in the twenty four hours. By thefe means there will 
commonly be a free fuppuration from the whole furface of 
the fore. 

Every time the wound is dreffed, the purulent matter 
ought to be wiped oft from it with a fine warm fponge ; 
and if any degree of floughinefs take place on the dura ma- 
ter or parts adjacent, it will then be completely feparated. 
Granulations will begin to form, which will continue to in- 
creafe till the whole arife to a level with the furface of the 
cranium. The edges of the fore are now to be dreffed with 
cerate ftraps, and the reft of it covered with fine foft lint, 
kept gently preffed on by the night-eap properly tied. 
In this way the cure will go on favourably ; luxuriance of 
granulations will commonly be prevented ; the parts will ci- 
catrize kindly; and as all the Ikin has been preferved in 
making the firft inciiion, the cicatrix will be but little ob- 
ferved. 

But things do not always proceed in this favourable man- 
ner. Sometimes in a few hours after the operation the 
patient is feized with a kind of reftleffnefs, tolling his arms, 
and endeavouring to move himfelf in bed, while the fymp- 
toms of a cempreffed brain remain nearly the fame as for- 
merly. In this cafe, efpecially if the pulfe be quick and 
ftrong, the patient ought to be bled freely, as there will be 
reafen to fufpeft fome tendency to inflammation in the 
brain. Sometimes, though the trepan has been properly ap- 
plied, the fymptoms are not relieved, on account or extrava- 
fated fluids collefted internally under the dura mater, or be- 
tween the pia mater and brain, or in the cavity of the ven- 
tricles. The danger in thefe cafes will be in proportion to 
the depth of the collection. Particular attention therefore 
ought always to be paid to the ftate of the dura mater af- 
ter the perforation has been made. If blood be collected 
below the dura mater, this membrane will be found tenfe, 
dark coloured, elaftic, and even livid ; in which cafe, an 
opening becames abfolutely necellary to difeharge the ex tra- 

il vaiated 
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vafated fluid. Gentle fcratches are to be made with a fcal- 
pel, till a probe (%. 27 ), or diredoiy (fig. 28.), can be 
introduced ; upon which the membrane is to be futhciently 
divided in a longitudinal, and fometimes even in a crucial 
direftion, till an outlet to the fluid be given.. 

After the dura mater has been cut in this manner, there 
is fome danger of the brain protruding at the opening ; but 
the danger from this is not equal to the bad e fie As aiding 
from effufed fluids comprefling the biain. 

A trmiblefome and an alarming appearance now and then 
follows the operation of the trepan ; namely, the excreicen- 
ces called fungi, formerly fuppofed to grow immediately 
from the furface of the brain, but which, in general, origi- 
nate from the furface of the . dura mater or cut edge ot the 
bone granulating too luxuriantly. . 

It often happens that they poffefs little fenfibihty ; and 
‘then the belt method to prevent their rifing to any great 
height is to touch them frequently with lunar caulac: but 
fome cafes occur where their fenflbility is fo .great that 
they cannot be touched, unlefs they hang by a mall neck ; 
and then a ligature may be put round them, and tightened 
from time to time till they drop off, which will commonly 
he in the courfe of a few days. It feldom happens, how- 
ever, that there is any occaflon for applying fuch means or 
the removal of thefe tumors, for they generally fall oft as 
the perforations of the bone fill up. , 
-If they do not, as the conneAion between them and the 

brain will be then in'a great meafure intercepted, they may 
be with more fafety removed, either by excihon, by caultic, 
or by ligature. r „ . . 

The cure being thus far completed, only a fmall cicatrix 
will remain, and in general the parts will be nearly as fum 
as at firft: but when much of the integuments have been 
ieparated or deftroyed, as they are never regenerated, the 
bone will be left covered only by a thin cuticle, with lome 
fmall quantity of cellular fubflance. When this is the cate, 
the perfon ought to wear a piece of lead or tin, propeliy 
fitted and lined with flannel, to proteA it from the cold and 
other external injuries. n.r , . r r 

T his is the method now commonly praAned in ca.es or 
compreffion ; but it frequently happens, that mftead or com- 
prefiion, fuch a degree of concuffion takes place that no 
afiiifiance from the trepan can be attended with any aevan- 
tage; for the effeAs of concuflion are totally different from 
thofe of compreffion, and therefore to be removed in a dif- 
ferent manner. 

Sect. II. Of Ccncujion of the Brain. 
Ty concuffion of the brain is meant fuch an injury, from 

external violence, as either. obftruAs or deflroys its func- 
tions, wfithout leaving behind it fuch marks as to allow its 
nature to be afeertained by difleAion. . 

Molt of the fymptoms attending compreffion Oi the brain 
occur alfo in concuffion ; but in a comprefled ftate o! the 
brain they are more permanent. There is no difeharge of 
blood from the eyes, nofe, or ears, which frequently hap- 
pens in compreffion ; and inftead of that apopleAic llertor 
in breathin'! which accompanies compreffion, the patient 
ieems to be°in a found and natural fleep. The pulfe is ir- 
regular and flow in compreffion, and grows ftronger and 
fuller by blood-letting ; but in concuffion it is weaker, be- 
ing foft and equal, and finks by blood-letting. are 

belides convuliions in compreflions, winch ai e not obferved 
in a ftate of concuffion. The fymptorns. arifing from .con- 
cuffion come on immediately after the injury is received. 
In the violent degrees of thefe the patient remains quite 
infenftble ; the pupils are much dilated, and do not contraA 
though the eyes be expofed to the ftrongeft light. 

In more violent fymptoms, efpecially when the patient 
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is rendered infenfible, it is extremely difficult to difiinguifh Cjticufijp 
between concuffion and depreffion ; lor fymptoms which Vh UV.C W v»v_n LilliXV** *    * * /T* L 
have been fuppofed to arile entirely from concuihon have, 
after death, been found to be owing to extravafation or un- 
dilcovered fraAure ; and extravafation has been blanied, 
when, on diffcAion, not the leaft morbid appearance coifidbe 
difeovered. 150 

In concuffion the pulfe will frequently fink and become Frcaitj; 
feeble, even after the difeharge of eight or ten ounces of 
blood: In doubtful cafes, therefore, blood-letting ftiould be 
praAifed with great caution. II the pulfe become.fuller 
afid ftronger after difeharging a moderate quantity, it the 
blood appear fizy, and efpecially it the patient become 
more feniible, it may be concluded that the lymptom* 
depend upon extravalation, depreffion of the Ikull, 01 lome 
degree of inflammation ; and as long as advantage ieems 
to be derived from blood-letting, we may repeat it : but 
if, upon drawing a few ounces of blood, the pulfe becomei 
feeble, and efpecially if along with this the patient become 
more weakly, we ftiould immediately delift from any rarthef 
evacuation of blood; and in place of it we ought to give 
fuch remedies as may fupport and ftrengthen the patient, 
cordials ought to be given internally,and ftimulants applied 
externally. Warm wine Ihould be given in proportion to 
the degree of debility induced; the patient, who is apt, m 
this cafe, to become cold, fhould be kept warm by proper 
coverings ; a blifter ought to be put to all that part of the 
head in which the flein has not been injured ; linapis Ihould 
be applied to the feet ; gentle laxatives are ufetul, and 
ftiould be regularly given, fo as to keep the body open. 
If the patient cannot fwallow wine in fufficient quan- 
tity, volatile alkali, ardent fpirits, and other cordiais of 
a Simulating kind, fhould be given. In concuffions ot. the 
brain, Mr Bromefield has recommended the ule of opiates, 
and ieveral other praAitioners agree with him; though lome 
confider it as hurtful in the early ftages of the aifordei, and 
are of opinion that even wine and other cordials ought to 
be given with fome degree ot caution. Ifiiies, or the h^- 
quent repetition of blifters to the different parts of the head 
and neck, by which an almoft conftant ftimulus is preier- 
ved, are much recommended. When patients ave ic* 
covering from accidents of this kind, a liberal ule ot bark, 
Heel, and mineral waters, &c. have iometimes been ot ier- 
vice. When the ftomach is loaded, gentle^ vomits become 
r.eceffary ; and white vitriol is reckoned the belt in fuch 
cafes. When much languor, inaAivity, and lots of me- 
mory continue, eleAricity long applied has been attended 
with advantage. This remedy, however, would be hart* 
ful where any fymptoms of compreffion or inflammation of 
the brain are prefent. 
Sect. III. Of Inflammation of the Membranes of the Brain, or 

of the Brain itfelffrom external Violence. 
Inflammation of the brain and of its membranes is at-sJ 

tended with fymptoms which occur in inflammations at-off 
fcAing other parts of the bodyr and from fimilar caufes, andmaj 
likewile with fymptoms peculiar to the brain itfelf. 
diforder differs eflentially from concuffion in its not appear-ffit 
ing immediately; feldom till feveral days after the accident, 
and fometimes not till two, three, or more weeks, or even as 
many months, have elapfed; when the patient begins to 
feel an univerfal uneafmefs over his head, attended with lift- 
leflhefs, fome degree of pain in the part upon which the 
injury was infliAed, though of this there was perhaps no 
previous fenfation. Thefe fymptons gradually increafe; 
the patient appears dull and ftupid ; there is now a fenfa- 
tion of fulnefs, as if the brain were girt or compreffed ; he 
complains of giddinefs and of naufea, which fometimes ter- 
minate in vomiting; he is hot, and extremely uneafy; his fleep 
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]»- fleep is much difturhed, neither natural fleep nor that pro- 
F cured by opiates affording him relief; the pulfe is hard 

f>|c‘ and quick ; the face is flufhed; the eyes inflamed, and un- 
' able to bear an expofure to much light. Sometimes, where 

a wound of the head accompanies thefe fymptoms, its edges 
become hard and fwelled, and an eryfipelatous inflamma- 

v tion fpreads quickly over the whole head, and efpecially to- 
wards the forehead and eyelids, v/hich frequently fwell to 
fuch a degree as to fhut up the eyes entirely. This fwell- 
ing is foft and painful to the touch ; it receives the im- 
preffion of the finger, and frequently originates merely from 
the external wound ; on which account the attending fymp- 
toms are commonly eafily removed by the means belt fuited 
to eryfipelas of the parts. In a few inflances, however, 
this fymptom is likewife connefted with, and feems to ori- 
ginate from, fome affe&ion of the dura mater. Its ten- 
dency is then of the moft dangerous kind, and therefore 
requires the greatefl attention. Soon after thefe fymptoms 
become formidable, the part which received the blow be- 
gins to put on a difeafed appearance. If the bone has been 

! expofed by the accident, it now lofes its natural complexion, 
becomes pale, white, and dry, either over its whole furface 
or in particular fpots: but when the bone has not been 
denuded, nor the fofter parts divided, but merely eontuled, 
they now fwell, become puffy, and painful to the touch ; 
and when the head is fhaved, the fkin over the part affe&ed 
is redder than the reft of the fcalp ; and if the fwelled part 
be laid open, the pericranium will probably be found to 
be detached from the fkull, and a little bloody fetid ichor 
will be obferved between this membrane and the bone, 
which will be found difcoloured in nearly the fame manner 
as if it had been laid bare from the beginning. 

’ By the application of proper remedies thefe fymptoms 
are frequently entirely removed ; but when negledted, or 
when they do not yield to the means employed, they con- 
flantly become worfe. Delirium enfues ; the patient be- 
comes extremely hotand is at times feized with flight fhi- 
vtrings, which continue to increafe and are attended with 
fome degree of coma or ftupor. The former fymptoms now in 
a great meafure difappear ; palfy of one fide is foon followed 
by deep coma; the pupils are dilated ; the urine and faeces 
are parted involuntarily ; fubfultus tendinum and other con- 
vul lions enfue ; and death certainly follows, if the patient be 
not fpeedily relieved. 

Of the above lymptoms, the firft fet point out the inflam- 
matory'', the other the fuppurative, ftage of the difeafe. The 
remedies which are ufeful in the one are highly improper in 
the other. During the inflammatory ftage, blood-letting is 
the principal remedy; but this is improper after the iup- 
pnrative fymptoms appear, for then the trepan is the only 
thing that can give relief. 

I lie indications of cure are; I. To employ the mofl 
effeftual means for preventing inflammation. 2. To en- 
deavour to procure the refolution of inflammation by ge- 
neral and topical remedies. 3. When the inflammation 
cannot be removed by refolution, and when fuppuration has 
taken place, to give a free vent to the matter. 4. If the 
affetted parts be attacked with gangrene, to endeavour to re- 

|L , move it and obviate its effedls. 
■ -L To anfiver the firft indication, when the contufion iscon- 
■>j|)er fiderable, blood-letting, both general and topical, ought 
^ to lie employed, and to a confiderable extent; the bowels 

ought to be kept open by the ufe of laxatives ; a watery 
folution of faccharum iaturni fhould be applied to the part 
atledted, and a low diet, with a total abftinence from ex- 
eicilt , ought to be enjoined : but if thefe means fail, or, as 
frequently happens, the praftitioner has not been called in 
foon enough for their proper application, and if inflamma. 
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tion have actually commenced, the fecond indication ought Tnflimma- 
then to be attended to. For this purpofe, blood-letting, pi n. 
not from the feet according to the advice of old pradti- grai”’ c\ 
tioners, but as near as poflible to the part affe&ed, is to be 
performed, by leeching, cupping, or fcarifying with a lan- 
cet or fcalpel. 

When, inftead of this, general blood-letting is thought 
more advifable, it is commonly reckoned heft to open the 
external jugular vein, or the temporal artery ; and the rule, 
with regard to the quantity to be evacuated, ought to be, to 
draw blood as long as the pulfe continues firm ; io that, 
in violent cafes, taking away from 20 to 25 ounces at once 
will be found to anfwer the purpole better than to extradb 
even a larger quantity, but at different intervals. A few 
hours afterwards, if the fymptoms continue violent, it may 
be proper to difeharge an additional quantity ; but this 
mull depend upon the ftrength of the patient and the ful- 
nefs of the pulfe. l0^ 

Along wuth the liberal ufe of blood-letting, brilk pur-And purga* 
gatives Ihould be given. The bowels Ihould not merely bedves* 
kept open ; but in order to receive full advantage fr©m the 
pra&ice, a fmart purging Ihould be kept up by repeated 
dofes of calomel, jalap, or fome other neutral fait. Where 
the patient cannot fwallow in fufficient quantity, ftimulating 
injections Ihould be frequently exhibited. 

A moiff ftate of the Ikin is ufefui in every cafe of in- 
flammation, and ought therefore to be here particularly at- 
tended to. In general.a mild perfpiration may be induced 
by applying warm fomentations to the feet and legs, and 
by laying the patient in blankets inftead of linen. But 
w'hen thefe means are infufficient, diaphoretics or evenfudo- 
rifes may be given. 

When much pain or reftleffnefs takes place, opiates 
flrould be adminiftered freely, which are nowr found to be at- 
tended with real advantage. 

With refped to the external treatment of this diforder, External 
attention fhould be paid’to tbofe means which may moft. treatment? 
readily induce a free difeharge of purulent matter trom the 
feat of the injury. With this view, if the original acci- 
dent be attended with a wound or divifion of the integu- 
ments, as the lips of the fore are commonly obferved to be 
hard, painful, and dry, it Ihould be covered with pledgets 
fpread with an emollient ointment, and warm emollient 
poultices laid over the whole ; by which means, and efpeci- 
ally by a frequent renewal of the poultices, a free difeharge 
of matter will commonly be induced, and the bad fymp- 
toms will generally be much mitigated, or entirely re- 
moved. 

In cafes unattended with a divifion of the integuments, as 
foon as it is fafpe&ed that bad fymptoms may fupervene, 
the tumor fhould be divided down to the pericranium ; and 
if that membrane be found feparated from the bone, it 
ought likewife to be divided ; and by inducing a fuppura- 
tion in the way already mentioned, the inflammatory fymp- 
toms will probably be removed. As matter formed here is 
commonly of an acrid nature, and therefore apt to affedt 
the bone, and by communication of veflels the membranes 
under it, inftead of wafting time till fluctuation be diftin&ly 
perceived, a free incifion ihould be made as foon as a tu- 
mor is obfervable. But this would be extremely improper 
in the treatment of tumors which immediately fucceed t« 
external injuries ; for it often happens that fuch tumors dif- 
appear fpontaneoufly, or by the ufe of aftringent applica- 
tions. It is only when a tumor attended with pain ap- 
pears at a diftant period upon the fpst where the injury 
was received, that it ought to be opened as foon as per- 
ceived. 

The next part of the pra&ice regards the remedies to be 
R Z ufed 
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Inflamma. ufed when the i'.Mtt las either proceeded to fuppi.ra. 
tionofthe tjon, or when, on a removal of a portion of the cranium, 
Brain, &c. the dura mater js 0bferved to be floughy with a tendency 
'"TJJ—' to gangrene ; and this includes the third and fourth indica- 
Treatment tions of cure. . . „ ' 
when fup- The fuppurative ftate of the difeafe is known by the 
puration inflammatory fymptoms, inftead of yielding to the remedies 

£e already advifed;increafmg in violence ; and being fuceeeded f by coma, dilatation of the pup*, a flow and full pnlfe, m- 
voluntary difeharge of fseces and urine, palfy, and inegu- 
lar convulfive motions, and efpecially when thde fymptoms 
are fucceeded by fits of rigor and Ihivermg. 

The exiftence of matter within the cranium being aicer- 
tained, as no other remedy can be depended upon for re- 
moving it, the operation of the trepan fhould be 
ately employed, and as many perforations ought to be made 
as may be f'ufficient for evacuating the matter. But if, after 
the {hull is perforated, little or no matter appear between 
the bone and membranes ; if the dura mater teem more tenfe 
than ufual; this membrane is like wife to be opened, fo as to 
give a free difeharge to any matter which may be between 
the brain and its membranes. , . , . 

When it is perceived that the dura mater has already 
come floughy, with fome tendency to gangrene, the great- 
eft danger is to be dreaded. If mortification has commen- 
ced, there will be much reafon to think that death will 
foon follow ; but different inftances have occurred of floughs 
forming upon the dura mater, and of cutes being made af- 
ter thefe have feparated. All that can be attempted is to 
keep the fores clean, to give a free difeharge to the matter, 
to apply nothing but light eafy dieflings and to give bark 
jn as great quantities as the ftomach can bear If there be 
ftill fome tendency to inflammation, the diet fhould be low 
and cooling, the patient fhould drink freely of whey or other 
diluent liquors, and the bowels fhould be kept moderately 
open : But if, on the contrary, the fyftem be low and the 
pulfe feeble, wine is the moft efkaual cordial. 
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feparated by the accident for a confiderable way from the Woundtof 
furfece of the bone, various means have been contrived for^EyeJj 
difeovering the nature of the cafe ; as pouring ink upon the ^ 
part fufpefted to be fradured, which m cafe of _ a fradure ^ 
cannot be wiped entirely off; or making the patient hold a 
hair or piece of catgut between his teeth, while the other 
extremity of it is drawn tenfe, which, when ftruck, is laid 
to produce a difagreeable fenfation in the fradured part. 
But Inch tefts are little to be depended on ; ink will pene- 
trate the futures and the others are meffedual, unleis the 
fradure be extenfive, and the pieces confiderably feparated 
from each other. The oozing of the Wood from a hffure 
is a better mark. The afeertainmg of this, point, how- 
ever, appears not very material; for unlels alarming fymptoms 
are prefent, although there fhould be a hffure, no op- 
peration is neceffary; and if fuch fymptoms occur, the 
bone ought to be perforated whether there be a hiiure 

When a fiffure is not attended with fymptoms of a com- 
preffed brain, the trepan ought not to be applied, efpeci- 
ally as the operation itfelf tends in fome degree to increafe 
inflammation of the part. The fiffure fhould be treated 
merely as a caufe which may induce inflammation. 1 he 
patient fhould be blooded according to his ftrength ; the 
bowels fhould be kept lax, and the fore treated with mild, 
cafy dreffing ; and violent exertion fhould be avoided a& 
long as there is any danger of inflammation occurring. 

Chap. XIII. Difea/es of the Eyes. 

Sect. I. Of Wounds of the Eyelids and Eyeball 

Sect. IV. Of Fijfures, orfimple Frailures of the Shull 

The term is here meant to imply a mere div.fion of one 
or both the tables of the fkull, with or without a wound of 
the integuments, not attended with depreffion. I ra&ures 
of this kind are not dangerous as far as affects the ^ull on- 
ly, for it frequently happens that extenfive fiffures heal 
without producing bad fymptoms. But as they are fre- 
quently attended with effuiions of blood or ferum upon the 
brain or its membranes, or as they may tend to excite in- 
flammation in thefe, they require particular attention.. 

When effufions occur, fymptoms of compreffion imme- 
diately follow. The remedies bell fuited to this difeafe 
niuft then be applied; and the trepan is alone to be de- 
pended upon. The fiffures fhould be traced through their 
whole extent, and a perforation made on the moft depend- 
ing part of each of them. If this be unfuccefsful, the ope- 
ration fhould be repeated along the courfe of the fiffures as 
long as fymptoms of a compreffed brain continue;, and as 
the effufed matter will commonly be found contiguous to 
the fiffures, they ought to be included in each perforation. 

Methods of If the fiffure be fo large as to produce an obvious fepa- 
ration of the two fide, of the bone, the nature of the cafe 

ing fiffures. wiH be at once rendered evident; but where it is extreme- 
ly fmall, there is difficulty in diftinguifhmg it from the na- 
tural futures, or from futures furrounding fmall bones, which, 
fometimes occur, and get the name oUJa triquetra. But this 
may be known by the firmer adhefion which always exifts 
between the pericranium and futures ; whereas this mem- 
brane is always fomewhat feparated from that part o t e 
bone where a fiffure is formed. When the pericranium is 

• *11 u I5* 
In cafes of fuperficial wounds of the eyelids, it will beTr&t» 

fufficient to bring the edges of the wounds together andof™ 
retain them in their place by flips of adhdive platter : but^ m 
when a wound is deep, particularly when the tarfus is dt- 
vided, it will be neceffary to employ either the interrupted, 
or the twifted future, care being taken that the jutures be 
not carried through the inner membrane ot the eyelid, 
otherwife the eye would be irritated and inflamed After 
fuch an operation, the motion of both eyelids Ihould be pre- 
vented as much as poffible, elfe no union of the divided parts 
can be obtained. After the futures are fimfhed, the eye- 
lids fliould be clofed and covered with a pledget of emollient 
ointment, and over this (hould be laid a compreis of foft 
lint, and one of a fimilar nature ought likewile to cover the 
found eye ; then a napkin fliould be made to prefs equal y 
on both eyes, and be properly fixed. Inflammation flieuld 
be guarded againft, or, if already prefent, it muft be remo- 
ved in the manner direfted under the article Ophthalmia^ 
Medicine.) The futures may be removed in about three 
days from their introduaion, when the parts will commonly 
be found reunited. .. . „ , , a j 

When a portion of the eyelids is .o much deftroyed, o. 
perhaps fo completely removed, as to prevent the r^mainI"5 
parts from being brought together, without obftruaing the 
motion of the eye, the belt method will be to treat them 
with light eafy dreffings, trufting to nature tor fupplymg 

thCIf IhcToraia be wounded, it will commonly be attendedoli 
with-partial or total blmdnefs. If any of the other parts^ 
of the ball be wounded, the danger w.ll generally be in pro- 
portion to the extent of the wound. I he principal atten- 
tion ought to be direaed to the prevention or removal ot 
inflammation. When pain occurs, it ought to be removed 
by opiates; and with thefe a ftrid ant.phlog.ltic coutfe is to. I 

When'le wound is large, and the humoms completely 
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Of evacuated, bllndnefs, with finkin? of the eyeball, willalmoft 
d always be the confequence; but in wounds of a imall ex- 

tent, by proper treatment, a cure may,be made and the fi^ht 
prekrvtd. 

Sect. II. Of D'tfeafes of the Eyelids. 

of The eyelids are fubjeft to be infefted with tumors of dif- 
ey Ids. ferent kinds, which frequently require the afliftance ot fur- 

eery. The firft of thefe is the hordeolum or ftye, which 
frequently grows on the edge of the eyelid, and is attended 
with heat, ftiffnefs, and pain; and unlefs proper means be 
taken to prevent it, a fuppuration is frequently the conte- 
quence. It may be confidered as a common abfeeis ieated 
in an obftrutted febaceous duft or gland. !t may gene- 
rally be removed by difeutient applications. Should theie 
prove ineffectual, it ought to be brought to fuppurate by a 
imall emollient poultice, when it will commonly heal _ot it- 
felf; but if it do not, it .may be opened with the point ot 
a lancet, that the matter may be difeharged ; and the part 
may be anointed afterwards with faturnine folution. 

The eyelids are fubjeft to eneyffed tumors, fteatoms, 
warts, &c. which are to be treated like the fame tumors 
when feated in other parts of the body ; only in extirpa- 
ting thefe tumors, ihould part of the eyelid be removed en- 
tirely, no dreflings can be applied, as, howevqr mild they 
may be, they would irritate and inflame the ball or the eye. 
All that can be done therefore, in fuch cafes, is to lay the lips 
of the fore as nearly together as poilible, and frequently to 

,(t remove any matter that may form on it. 
w. uonof The eyelafhes are iometimes fo much inverted as to rub 
ie ua or Up0n the eye and create much pain and inflammation. Van- 
jei res. ou3 caufeg are afiigned for this, fuch as the hairs themfelves 

taking a wrong direChon ; inverfion of the tarfus or cart!- 
lage of the eyelid; fome cicatrix formed upon the flan of 
this part after wounds or abfeefles ; tumors preffing the 
hairs in upon the eye ; and, finally, a relaxation ot the exter- 
nal integuments. 

The treatment of this diforder muff depend much upon a 
knowledge of the cauie. When it is owing to a derange- 
ment of the cilia themfelves, if they have remained long in 
this ffate, it will be extremely difficult to make them re- 
cover their proper direction, I hey ought therefore to be 
pulled out by a pair of forceps, and the part wafhed with 
fome aftringent lotion ; and it the new hairs appear to 
take a fimilar direction, which is very apt to happen, as foon 
as they are long enough they ought to be turned back upon 
the eyelid, and kept there for fevetal days, or even weeks, 
by adhefive plafter. WTen the dileaie proceeds from a 
contraction of the orbicular mufcles, the contracted part 
may be cut from the inner furface of the eyelid ; in 
which place a cut commonly foon heals. If the caute pro- 
ceed from a tumor or cicatrix, this mufl. be removed before 
a cure can be expeCted ; or if it be owing to relaxation oi 
the fkin, the parts ought to be bathed with tome itrong 
aftringent. If this fail, the relaxed fkin ffiould be removed,, 
and the part healed by the firft intention. Sometimes the 
cilia of the upper eyelid are turned in on account of drop- 
fical {welling in that place. When this happens, the water 
is to be evacuated by a few punCf ures with a lancet; but 
when fuch means fail, and when the difeafe is quite local, 
if vifion be difturbed, a lufficient part of the fkin ought to 
be removed with a fcalpel, and a cure made by adhelive 
plafter or the twifted future. 

a- When the gaping eye takes place to any great degree, it 
Ml'eye, or J8 attended not only with much deformity and uneafinefs, 
Keve-'from a lar3e portion of the lining of the eyelid being turned' 
y outwards, but likewife from too much of the eye being 

expofed. The diforder may arife from an enlargement of 
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the eyeball, from dropiical fwelling, or from the cicatrix P1 

of an old wound or abfeefs ; hence it is frequently produced' t ^L1_ T 
by the fmall-pox, burns, or fcrophula j but more frequently 
by a laxity of the part in old age. 

When the diforder is induced by an enlargement of the 
ball of the eye, nothing but a removal of this fwelling can 
be effe£tual. If from dropfical Iwelling, when this is con- 
nefted with general anafarca, the affedlion of the fyftem 
muff, firit be cured ; but if it appear to be local, nothing 
anlwers fo well as pundiures. When it ariles trom a cica» 
trix, the fkin fhould be divided, and the effedts ot inflam- 
mation guarded againft. If it be owing to inflammation, 
the antiphlogiflic courfe muft be ufed ; when it ariies from 
old age, the eyes ought to be daily bathed with cold water, 
or fome aftringent and ftimulant folution. _ 203 

Concretion ot the eyelids fometimes arifes from a highde Concretion, 
gree of ophthalmia ; in which cafe the eyelids are not only of the e)e=~ 
connected by their edges to each other, but now and then 1 s* 
grow to the furface of the eyeball. A cohelion is fometimes 
obferved alfo in children at birth. When the adhefion is 
flight, it may in general be removed by the end of a blunt 
probe ; but when it is confiderable, a cure can only be 
effedled by a cautious difledtion. If the eytlids on one 
fide be found, they will ierve as a guide to diredt the inci- 
fion. The tarli are carefully to be divided from each other; 
after which, if there be no other adhefions, the eyelids 
may be readily opened : But if they adhere to the eye, the 
operator is gently to pull and feparate the eyelids,^ while 
the patient is defired to move the eye in the oppofite di- 
redlion. When this is effedled, nothing is further neceffary 
than to drop a little oil upon the eye, and cover the eye- 
lids with foft lint fpread with fome cooling emollient oint- 
ment. The oil and ointment are frequently to be repeat- 
ed, and every precaution taken to prevent inflammation and. 
irritation. 

Sect. III. Of Specks, Films, or Excrefcences on the Eye. 204 

|l02 
' Sa- 

Specks are fometimes formed upon the white part ofT^cc^r 
the eye, but more frequently upon the cornea. In the ie cor 

former cafe they are feldom attended with much inconveni- 
ence, but in the latter they are often the cauie of partial 
or total blindnefs. They are almofl urriverfally the confe- 
quence of inflammation, and feldom go much deeper thaii 
the tunica adnata. Two very different, ftates of the dif- 
order occur ; the one from an effulion immediately under the 
outer layer of the cornea, and in this cafe the cornea does 
not appear to be railed; the other takes place from one or 
more little ulcers, which breaking, leave as many opaque 
{pots in the centre, which are more elevated than the reft: 
of the cornea : and the insonvenience attending either fitua- 
tion muft always be in proportion to their extent and 
degree of opacity, or their vicinity to the pupil. When 
vifion is little affe&ed by them, they need fcarcely be con- 
fidered as an objedt ot iurgery ; but whenever vilion is ma- 
terially impaired, remedies become neceffary, and theie> 
Ihould be fuch as are beft fuited for removing inflammation, 
promoting abforption, and reftoring tone to the veffels.. 
For the means adapted for removing inflammation, feer 
Medicine, n° 175. . 

Veffels running upon the furface of the eye into theTreatmenfcs 
fpeck are to be divided, and the eye frequently bathedi 
with fome refrigerant collyrium. By thefe means the lim- 
pleft kind of fpecks, when recently formed, may generally ' 
be removed; but where they have, been of long Handing,, 
their removal is attended with great difficulty. Where: 
the fpeck is owing to an effufion of fluids between the 
layers of the cornea, and where it is not attended with any? 
prominence, local applications are of little advantage, as it/ 
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Specks, &e. Is irripoHible to remove the tffufed matter without injuring cence is removed. In this way the operation commonly 
V11 lhe £>'e; the eomea ; but coniiderable lervice is derived from the proves effedual; but in fiances fometimes occur where, in- in ^ j 

ufe ot fuch remedies as are moil effedual for promoting Head of being ufeful, it increafes the difeafe. Whenever Globe,f , 
abforption ; and with this view a gentle, long continued this happens, a palliative_ courfe is the only thing to be. ^ n 
courfe of mercury, bnfk purgatives occafionally, and iffues tried ; and although it will not remove the diforder, it may • ” 
in the neck, are found to be the moft effedual remedies. commonly prevent the excrefcence from acquiring any ad- 

In the management of fpecks which are prominent upon ditional fize. With this intention it ought to be frequently 
the cornea, and where inflammation is removed and the bathed with the folution lafl mentioned, and afterwards 
opacity is confiderable, if the cornea beneath be found, the covered with a cooling ointment. When the diforder can- 
removal of the dileafed part will leave it tranfparent and fit not even be palliated, when viiion is deflroyed, and parti- 
for viiion. The remedies proper for this purpofe are efcha- cularly when the pain attending it is fevcre, there is reafon 
rotics or the knife. The former are applied in the form of to fufped cancer. In this cafe the eye ought to be extir- 
a powder, an ointment, or a wafh ; and thefe ought to be pated, otherwife deeper parts may fuffer, and the life of the 
very finely prepared, otherwife tliey will be in danger of ir- patient be endangered. The method of performing this 
ritating and inflaming the eye ; and they ought merely to operation will be afterwards pointed out. 
be of inch ftrength as the eye can eafily bear. Sect. IV. Of Mfceffes in the Globe of the Eye. 

1 he applications fhould be long perfifted in and frequent- . 
ly repeated; and to make them ftill more ufeful* fome of the hough inflammation of the eye generally terminates 
powders or ointments maybe applied evening and morning* by refolution, inftances fornetimes occur in which an ab* 
and the folution two or three times through the courfe of fcefs enfues. This is owing either to improper treatment, 
the day. To the remedies already mentioned cauftic is or a bad habit of body which counterafts all remedies, 
iometimes preferred. With this the centre of the fpeck is The greateft danger attending thefe complaints is when 
to be frequently touched, till the patient complain of con- they are lituated on the cornea, as the cicatrix left by 
fiderable pain, when pure water is to be applied by a pencil, them may deftroy vifion. When deep leated, a purulent 
or by dipping the eye in water, with the eyelids open, till matter is fometimes apt to be found in fome of the chambers 
the pain occalioned by the application of the caullic be re- of the eye, the ball becomes enlarged, the humours are di- 
rnoved. The eye is then to be covered with compreffes fturbed, and neither the iris, pupil, nor lens can be diftin- 
moiltened in fome folution, and this frequently repeated, guifhed. In fome rare cafes again, after thefe appearances 
The caullic to be repeated every fecond or third day, un- have continued fome time, the cornea burfts, part or whole h 
lefs prevented by inflammation. When the furgeon choofes of the humours are evacuated, and the iris protrudes in a 
to employ the knife, which frequently may be more effec- thickened diflended Hate. This has now the appearance of 
tual, the eye is to be fixed by a fpeculum (fig. 29.), or leva- an excrefcence, which is called Jlaphyloma from a kind of 
tor (fig. 30) ; the tumor is then to be cautioufly feparated refemblance to a grape. But under this term fome authors 
by means of a fmall knife, and every attention paid to pre- include all colle&ions like thofe above deferibed. In mofl 
inflammation. Thefe are the methods moft likely to be of inftances the cornea protrudes, but in otheis the tunica fcle- 
iervice ; and when properly managed, they will frequently rotica or opaque part is affedled with partial Iwellnags or 
remove fpecks, which otherwife would entirely deprive the protrufions. 
patient of the ufe of the eye ; though it is to be regretted While the difeafe is forming, befides the lofs of fight, the 

506 that cafes frequently occur which baffle art. patient commonly feels great diflrefs in the eye and head, 
Of the ex- membranous excrefcence, c^XtUpterygiuni) is frequently accompanied by lymptoms of fever. \Vhen no other diflreis 
erefeetice foung upon t}ie whjte part Gf the eye, which often fpreads is experienced than the lofs of fight, the fwelling is but. 
Cf^^tery' o\tv the cornea fo as entirely to deftroy vifion. It is fome. fmall, and contains chiefly a watery fluid. In the treatment, f' 
S’Um‘ times owing to’.external injuries ; at other times it arifes from as viiion is feldom preferved, the principal thing is to abate 

a general difeafe of the fyltem, as lues venerea or fcrophula ; the pain and remove deformity. There is another kind of 
but inflammation is always the more immediate caufe. abicefs in the eye, termed hypopyon, where the matter is 

Method of By a proper application of the remedies above mentioned lodged in the fubftance of the coats. It is fometimes pro- ^ 
removing affe&ions of this kind may generally be prevented from duced by external injuries, but more frequently from pu- 
excrefcen- becoming formidable ; but when the reverfe takes place, ftules of fmall-pox. If this termination cannot be prevent- 
CCS’ and excrefcences begin to fpread over the cornea, other ed by the remedies mentioned in the article Medicine, n3 

means muft be ufed. When the difeafed part is only 175, the matter mufl be evacuated by an incifion into the 
(lightly attached, it may be freely removed by a cut of the eye, not regarding the humours, as vifion previous to this 
knife; but when this cannot be done without difficulty, it time is entirely deftroyed. The proper part is the cornea 
is better to deftroy the veffels by the extenfion of which this or the moft prominent part of the tumor, 
fubftance is chiefly formed. The manner of performing the A variety of this diforder fometimes, though rarely, hap- 
operation in general is this : The patient being properly pens, where the humours are abforbed ; but ftill the fame 
feated, the eyelids opened, and the eye fecured, the opera- external appearances are obferved. In this cafe the tumor 
tor, with a fmall knife, makes a fcarification through the is formed by a thickening of the coats, efpecially the iris, 
whole thicknefs of the excrefcence, entirely round, and at a The only means of relief is extirpation of the prominent 
little'diflance from the circumference, by which the fource of part by the ufe of the knife. After the contents of the 
nourifhment will be cut off; and, after the blooding is eye have been dilcharged, the parts are to be covered with 
abated, one or two incifions more may be made, in a fimilar a comprefs rnoiflened with a futurnine folution, and the an- 
xnanner, within the former. Some pra&itioners raife the tiphlogiftic courfe followed, till a cure is perfe&ed, or at 
excrefcence with a needle and ligature before the incifion is leafl inflammation removed. If the ulcers difeharge a thin 
made; and, in fome cafes, this may be done with advantage, acrid matter, they may be waffled two or three times a day 
though not in others. with a folution of corrolive lublimate, or of white vitriol. 

After the bleeding is over, the part is to be bathed two &c. Fungous excrefcences, fometimes confidered as a cancer 
er three times a-day with a weak faturnine folution ; and of the eye, are apt to form in both thefe difeafes after the 
the operation maybe repeated occafionally till the excref- matter is evacuated; but they may be prevented from in- 
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creafins? to a confiderable fize by burnt alum finely powder- 
ed, or by touching them occafionally with lunar cauftic. ^ 

Ulcers on the eye may arife from the fame caules which 
produce ulcers on other parts of the body, as wounds, 
burns, &c ; or they may arife from a general affe&ion oi 
the conftitution, as lues or ferophula ; out they are mor-. 
immediately produced by inflammation. In the treatment 
therefore of fuch difeafes, blood-letting, bliftering, laxative 
and cooling applications, as already deferibed in the cale of 
ophthalmia, are to be employed. When the inflammatory 
ftate is removed, their management mull be almoit the 
fame with that for fimilar afFedions in other ^parts of 
the body. When the diforder arifes from an affe&ion of 
the fyftem, the primary difeafe mull be attended to before 
a cure can be performed. With refpedt to the fores them- 
felves, if acrid matter be difeharged, we mull have recourfe 
to detergent ointments and wadies before a cicatrix can 
be formed. When thefe have not the defired effe&:, and 
when the fore becomes foft and higher than the reft or the 
eye, aftringent applications are molt efficacious. If excref- 
cences be prefent, thefe are to be removed by efcharotics, 
or by the knife. In fome rare inftances excrefcences or a 
fungous nature are found to be conne&ed with the interior 
parts of the eye, and become fo prominent as even to reft, 
upon the cheek. When iuch occur, nothing but the re- 
moval of the eye itfelf can effect a cure. 

Sect. V. Of Dropfical Swellings of the Eye. 

The eye is fometimes enlarged by an accumulation of 
the aqueous humour. The fymptoms are, a lenfe of lullnefs 
in the eyeball ; by degrees the motions ef the eyelids be- 
come impeded; vifion gradually becomes more and more im- 
perred, till at laft the patient can only diftinguifh light 
from darknefs. As the difeafe increafes the ball of the 
eye becomes greatly enlarged, and at this time the cornea 
bea ins to protrude ; when, if a punfture be. not made, the 
eye burtts and empties ittelf. dhis difeafe is apt to be con- 
founded with ftaphyloma. But in the droplical fwelling 
the patient is always feniible to the effefts of light, and the 
pupil is obterved to contradl, which does not happen in 
ftaphyloma. In the early fta«es of this difeafe viiion may 
be preferved by puncturing the under edge of the cornea, 
and allowing the aqueous humour to- pafs out by the ante- 
rior chamber; or by puncturing the tunica iclerotica a lit- 
tle behind the iris, by which the fluid will pafs out by the 
pofterior chamber. The puncture may be made either with 
a lancet, pointed knife, or with a very fmall flat trocar. 
The eye ought afterwards to he dreffed with a comprels 
made moift with a faturnine lolution, guarding againft ex- 
ceffive inflammation. When the ufe of the eye is fomewhat 
recovered, tone may be reftored to the parts, and a return 
of the difeafe as much as poffible prevented, by frequently 
bathing the eye in aftringent lotions ; but wherC the cornea 
is deflroyed, the fight cannot be reflortd: We can then 
only diminifh the fize of the eye, and render it iomewhat 
more comfortable to the patient. 

Blood may be eftufed into the chambers of the eye 
from various caufes, as in putrid difeafes, or in confequence 
of inflammation, but moft frequently from a rupture of the 
blood-veffels induced by external injury. In whatever way 
it gets into the eye, it mixes with the aqueous humour, and 
renders it opaque. It is fometimes taken up by the abfor- 
bents ; when it is otherwife, it ought to be difeharged by a 
pun&ure. 

A few inftances have occurred where the blood has fallen 
to the under fide of the eye, and remained there without 
mixing with the aqueous humour. In fuch a fituation it 
ought to be allowed to remain. 
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When a puncture is neceflary, it is to be made in the Pro'rnfj0^ 

fame manner as in cafes of dropfy of the eye ; only the open- 
ing may require to be fomewhat larger, otherwife the blood jts 
may not pafs readily out. After the operation, nothing is 
necefl’ary but to apnly a comprefs of Ioffe lint, moiiiened 
with a weak faturnine iolution. 

Sect. VI. Of the Protrvfon of the Eyeball leyoncl its Soclct. 

The eye may protrude in confequence of external vio- 
lence, or from tumors forming behind it, or on account of 
fome of the ulcers, excrefcences, or dropfical fwellings, al- 
ready' mentioned. When the eye is forced out of its locket 
by external violence, if the eyeball be not entirely feparated 
from the neighbouring parts, it ought to be freed from any 
extraneous matter which may adhere to it, and immediately 
replaced; and if the optic nerve be not quite divided, the 
uie of the eye may be recovered. With a view' to prevent or 
moderate inflammation, every part of the antiphlogiftic re- 
gimen ought to be ftri&ly adhered to. If the protrufion 
is occafioned by a tumor, the cure muft depend upon the 
removal of this ; and if the difeafe has advanced fo far 
that the bones are become carious, they muft likewife be 
feparated. But more frequently, in Head of the bones be- 
coming carious, they afl'ume a gelatinous or rather carti- 
laginous nature. In fuch a fituation an operation could be 
of little advantage. The bell method to prevent the bones 
from being fo atfe&ed is an early performance of the opera- 
tion. 

A few inftances have happened of the eye being pufheci 
from its focket by an enlargement of the lachrymal gland. 
When this occurs, if the enlargement be coniiderable, the 
ftrubture of the eye will moft probably be fo much injured, 
that vifion will be deftroyed ; but inftances have occurred of: 
this gland, in the enlarged flate, having been removed with- 
out any injury being done to the eye. 

Sect. VII. Of Cancer of the Eye, and Extirpation of the 
Eyeball. 

Scirrhus and cancer may arife from repeated inflam-g,Tr^pt^ra, 
mations of the eye, or from ftaphyloma, or fome of the of cancer c£ 
other difeafes which frequently attack this organ. Thetheeye. 
fymptoms are, an enlargement, hardnels, and protrufion of 
the ball, with a red, fungous appearance, fometimes dif- 
charging thick, yellow matter, but more frequently a thin 
acrid ichor. At firft there is only a fenfation of heat in 
the tumor ; but this gradually increafing, changes at laft 
into darting pains, which likewife fhoot through to the op- 
polite fide of the head. In this fituation blood-letting,, 
opiates, and emollient applications, may alleviate the pain. 
A hemlock poultice applied to the eye, and a wafh of lime- 
water, with a little opium diffolved in it, and applied every 
time the poultice is renewed, gives fome relief; but altho3 

the pain be moderated by thefe means, it does not prevent 
the difeafe from fpreading, nor can any thing eile but ex- 
tirpation produce a radical cure. 

After the difeafe is difeovered to be cancerous, the ope-Method of 
ration fhould be performed without delay, to prevent the extirpating 
parts in the neighbourhood, as well as the conftitution at eye. 
large, from fuffering. In performing the operation, the pa- 
tient fhould be placed in a proper light, and the head fup- 
ported by an affiftant. If the eyelids are difeafed, they 
muft be feparated along with the tumor ; but where they 
are found, they ought to be carefully preferved; and for 
this purpofe they may be kept out of the way by two leva- 
tors held by affiftants. When the eyeball protrudes con- 
fiderably, the operator may lay hold of it with his fingers j 
but if this be impra&icable, a broad ligature fhould be in- 
troduced through the centre of it, that it may be the more 

readily 



Catai readily removed from tlic orbit 
cefiary to enlarge the opening of the eyelids, by cutting 
the external angle to allow the eyeball to be more readily 
removed. The whole ol the difeafed parts are now to be 
feoarated by a knife bent fo as to correfpond with the Tides 
oi the orbit, guarding at the fame thne again ft wounding 
the periofteurn or the bones of the orbit, which are com- 
monly extremely thin. The eye being in this manner ex- 
tirpated, the hemorrhagy from the ocular arteries is to be 
fupprefled by means of agaric, or by a bit of fponge ; then 
over this is to be laid foft lint, with a napkin to cover 
the whole. After fuppuration takes place, the dreffings 
are to be removed, when a little lint, applied with an emol- 
lient pledget over it, will be fufficient as long as any mat- 
ter is difcharyed. After the wound is healed, the deformity 
may be in feme meafure obviated by wearing an artificial 

■eye; though it is chiefly in cafes wdrere part of the humours 
of the eye have been evacuated that this can be ufed with 
much propriety ; for when the orbit is empty the artificial 
eye finks too far into it. 

Sect. VIII. Of the Catara8. 

SURGERY. Chap, Xllj, 
Sometimes it will be tie- will fometimes be neceiTary. Electricity, extreCt. hyofeyami, Cv,,,, 

■aT4 The ancients, and fome of the modern writers, had a 
Symptoms confufecj Qf the feat of the cataradf; different authors 
<ei cutaiu •pjac;n(y in different parts of the eye. It confiftS of an 

.affeftion of the cryftalline lens or of its capfule, by which 
the rays of light are prevented from tailing upon the retina ; 
and is therefore the fame difeafe with the glaucoma of the 
ancients. It commonly begins with a dimnefs of fight; and 
this generally continues a confiderable time before any opa- 
city can be obferved in the lens. As the difeafe advances 
the opacity becomes fenfible, and the patient imagines there 
are particles of duff or motes upon the eye, or in the air. 
This opacity gradually increafes till the perfon either be- 
comes entirely blind, or can merely diffinguiib light from 
datknefs. The difeafe commonly comes on rapidly, though 
jbmetimes its progrefs is flow a*d gradual. The opacity 
of the lens is found to be nearly in proportion to the degree 
of blindnefs the patient is affefted with ; it gradually 
changes from a ftate of tranfparency to a perfectly white, 
or light grey colour. In fome very rare inffances a black 
cataraft is found. Sometimes the difeafe is confined to a 
particular fpot of the lens, but generally the whole is affeft- 
cd. The confiftence alfo varies, being at one time hard, 
at another entirely diffolved. When the eye is otherwife 
found, the pupil moves according to the degree of light in 
which it is placed. This difeafe is feldom attended with 
pain ; fometimes, however, every expofure to light creates 
uneafinefs, owing probably to inflammation in the bottom 
of the eye. t he real caufe of cataraft is not yet well un- 
derffood. Numbers of authors confider it as proceeding 
from a preternatural contra&ion of the veffels of the lens, 
arifing fometimes from external violence, though more com- 
monly from fome internal and occult caufe. The difeafe is 

> diftinguifhed from the gutta ferena, by the pupils in the lat- 
ter being never affe&ed with light, and from no opacity 
being obferved in the lens. It is diftinguifhed from hypo- 
pyon, ftaphyloma, or any other difeafe in the fore part of 
the eye, by the evident marks which thefe affe&ions pro- 
duce, as well as by the pain attending their beginning. But 
it is difficult to determine when the opacity is in the lens 
or in its capfule. The lens is generally affefted ; when the 
capfule is the feat of the difeafe, it is termed the membranous 

4t- cataraft. 
Methods of With refpeft to the treatment: If the difeafe be in the 
treatment. JncipJent ftate, mercury, particularly calomel in fmall doles, 

has been attended with fome advantage. When any degree 
of inflammation isprefent, blood-letting and cooling regimen 

flammula Jovis, &c. have likewife been extolled ; but after 
thefe or other remedies have failed, the cure muft depend 
upon a chirurgical operation. For this purpofe two methods 
are in general ufe. The firll of thefe, and which was prac- 
tifed for a long time before the other, is called couching. It 
is done with a view to allow the rays of light to fall upon 
the retina; and it confifts in removing the lens from its 
capfule, and lodging it in fome part of the vitreous humour, 
where it may be entirely off the axis of the eye, and where 
it is fuppofed, in courfe of time, to diffolve. 

T he other method is termed extradion^ where, after an 
incifion has been made in the cornea, the lens is pufhed 
through the pupil, and then entirely removed from the eye. 
Each of thefe methods has been much praritifed, aud it is 
ftill a matter of doubt to which we ought to give the pre- 
ference. The next circumftance deferving attention is the 
time at which the operation for couching or extrafting can 
with moft propriety be performed. Formerly it was thought 
neceffary to wait till the lens had a certain degree ot con- 
fiftence, or was become ripe; but no certain marks of fluidity 
or firmnefs have been yet difeuvered; neither indeed is there 
any neceffity for attending particularly to it, as the operation 
may be praclifed in every period of the difeafe, providing 
the retina be found, the iris have the power of contracting, 
and the cornea be tranfparent. The proper time lor the 
operation is when the opacity of the lens is fo confiderable 
as to prevent the patient from following his ordinary occupa- 
tion. When this is not the cafe, or when the patient has 
the ufe of one eye, it ought not to be performed, as it is 
always attended with fome degree of danger. 

When the operation is to be pertormed, the following is Methoci 
the method of doing it : And firft, of couching the catarad.0)11 tr; 
To guard as much as poffible againft the effe&s of inflam-^CiB' 
nation, the patient fhould be confined, for feveral days pre- 
vious to the operation, to a low regimen ; and two or three 
doles of fome cooling laxative fhould be given at proper 
intervals. After this he is to be feated with his face to- 
wards the light; but funfhine ought to be avoided. Some, 
however, prefer a fide-light both on account of the operator 
and patient. One afiiftant is to fupport the head, while 
others fecure the arms. The operator is either to be feated 
with his elbow refting upon a table; or, which is preferred 
by fome, he ought to ftand, relting his arm upon the fide 
of the patient. The eye being fixed by the fpeculum 
(fig. 29.), or in fuch a manner as to allow the whole of 
the cornea and a fmall portion oi the fclerotic coat to pro- 
trude, a couching needle (fig. 31.) is to beheld in the right 
hand, in the manner of a writing pen, if the left eye be the 
fubjett of operation ; the ring and little fingers are to be 
fupported upon the cheek or temple of the patient: The 
needle is to be entered in an horizontal direction through 
the fclerotic coat, a little below the axis of the eye, and 
about one fourth of a line behind the edge of the cornea, 
fo as to get entirely behind the iris. If the needle be of 
the flat form, the flat fide ought to be oppofed to the 
iris, to prevent that fubftance from being wounded. The 
point of the needle is to be carried forwards till it be dif- 
covered behind the pupil. The operator is now common- 
ly dire&ed to pufh the point into the lens, and deprefs 
it at once to the bottom of the eye ; but in this way the 
lens either burfts through the capfule at an improper place, 
or it carries the capfule with it, tearing it from the parts to 
which it is conneAed. Inftead of this, the needle ought 
firft to be pufhed into the lens near its under edge, as Dr 
Taylor advifes, and then carried fome way down into the vi- 
Treous humour, fo as to clear the way for the lens. It is 
then to be drawn a little back, and carried to the upper 

part 
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art of the capfule, when, by preffing upon it, the lena, if 

jjlid, is to be pufhed down by one, or, if fluid, by feveral 
lovements, to the bottom of the vitreous humour. It 

“ iiould then be pufhcd downwards and outwards, as Mr 
lfntBell diredts, fo as to leave it in the under and outer fide of 
nds-ihe eye ; where, in cafe it fhould rife, the paffage of the light 

Lould be little obftrufted. The needle is then to be with- 
• [rawn, the fpeculum removed, and the eyelids clofed ; and 

i comprefs foaked in a faturnine felution is to be applied 
Uer them. Mr Pellier’s method is to cover each eye with 

. linen bag half filled with fine wool, applied dry and fixed 
o a circular bandage of linen paffed round the forehead : 
he whole is retained by a triangular napkin. The patient 
s then to be laid in bed, upon his back, with his head very 
• • onin tViic (itusifirm fal'imit’ a raifed; and to be kept in this fituation for about a 
veek in a dark room. Unlefs he be of a weakly habit, he 
mght to be bled at the neck, or leeched at the temple, a 
ew hours after the operation. He fhould be kept upon 
ow diet, and get fmall dofes of opiates frequently repeated, 
rlis belly fhould be kept moderately open by gentle pur- 
gatives. The dreflings fhould not be removed till inflam- 
nation is at leafl fo far gone that no danger will arife from 
mcovering the eye, which may generally be about the eighth 
>r tenth day. Sometimes the patient perceives light im- 
nediately on the dreflings being removed, but more frequent- 
y not till fome time after. 

Upon removing the drefiingc, if the cataradl has again 
rot back to the axis of the eye, a repetition of the opera- 
:ion may become neceflary. Some time, however, after the 
inflammatory fymptoms are gone, fhould be allowed to 
slapfe before any other operation is again attempted ; for 
the cataraft frequently diffolves, providing the aqueous hu- 
mour get free accefs to it. Mr Pott fometimes, when he 
found the cataraft to be of the mixed kind, did not attempt 
depreflion, but contented himfelf with a free laceration, of 
the capfule; in which cafes the lens hardly ever failed of 
diffolving fo entirely as not to leave the fmallelt veftige of a 
cataratl. When the operation is to be performed upon the 
right eye, the ftraight needle muft either be ufed by the 
left hand, or the operator muft place himfelf behind the pa- 
tient. A needle (fig. 32.) has been contrived, however, 
with a large curve, by which the operation may be readily 
performed with the right hand, while the furgeon is placed 

I before the patient; only the needle is entered tov/ards the 
^ inner, inftead of the outer, angle of the eye. 
,d 0; ^ie ^nt extra&ing the lens feems to have been 
‘ngruSSc^e<^ by Mr Petit, who propofed to open the cornea 
ta- and extradl the lens when it was forced into the anterior 

chamber of the eye either by external violence or acci- 
dentally in couching. At firft it was coniidered as a 

I dangerous operation, and was feldom pra&ifed till about the 
year 173 7> "’hen Mr Daviel propofed and praftifed extrac- 
jtion in preference to couching. The operation is now per- 
formed in the following manner : The patient and operator 
being placed, and the eye fixed in the fame manner as for 
couching, the fpeculum, when the operation is to be done 
upon the left eye, is to be held in the left hand of the 
operator. It is neceflary to make as much preffure as 
will fecure without hurting the eye. Neither ought 
the cornea to be prefl'ed too near the iris, left the lat- 
?t r be wounded. The operator now takes the knife (fig. 
33')> and holds it in the lame way as he does the needle for 
couching; he then enters the point of it with the edge under- 
moll into the cornea about the diftance of half aline from its 
conneftion with the fclerotic coat, and as high as the centre 
0 pupil; he is then to pafs it acrofs the pupil to the in- 
ner angle in an horizontal direftion, keeping the edge a little 
outwards to prevent the iris from being cut; the point is 
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then to be pufhed through oppofite to where it entered; Catarad. 
the under half of the cornea is next to be cut, and at the 1 1 "v 11 

fame diftance from the fclerotics with the parts at which 
the point of the knife went into and came out from the 
eye. 

In cutting the under half of the cornea the preifure of 
the fpeculum upon the eye fhould be gradually leffened ; 
for if the eye be too much comprtffed, the aqueous hu- 
mour, with the cataradl and part of the vitreous hu- 
mour, are apt to be forced fuddenly out immediately 
after the incifion is made. The operator then takes a 
flat probe, and raifes the flap made in the cornea, while 
he paffes the fame inftrument, or another probe (fig. 34.)* 
rough at the extremity, cautioufly through the pupil, to 
fcratch an opening in the capfule of the lens. This being 
done, the eye fhould be fhaded till the lens be extrafted, or 
the eyelids are to be fhut to allow the pupil to be dilated 
as much as poffible ; and while in this fituation, if a gentle 
preffure be made upon the eyeball at either the upper or 
under edge of the orbit, the cataraft will pafs through 
the pupil more readily than it would do when the.eyelids 
are open. 

If the lens cannot be eafily puftied through the opening 
of the cornea, no violent force fhould be ufed, for this would 
tend much to increafe the inflammation. The opening 
fhould be enlarged, fo as to allow the lens to pafs out more 
freely. When the catara& does not come out entire, or 
when it is found to adhere to the contiguous parts, the 
end of a fmall flat probe, or a fcoop (fig. 35.), is to 
be introduced, to remove any detached pieces or adhe- 
fions that may be prefent. The iris fometimes either pro- 
jedfts too much into the anterior chamber, -or is pufhed out 
through the opening of the cornea. When this happens, 
it is to be returned to its natural fituation by means of the 
probe already mentioned. Sometimes the opacity is not in 
the body of the lens, but entirely in the capfule which con- 
tains it. The extratStion of the lens alone would here 
anfwer no ufeful purpofe. Some practitioners attempt to 
extract, firft the lens, and then the capfule by forceps ; others, 
the lens and capfule entire. Thofe who have had much 
pradtice in this branch of furgery, as Pellier, fay they find 
fuch a method practicable ; but others think it better to 
truft entirely to time and a cooling regimen for the cure, 
which, in fome inftances, has taken place. When the ope- 
ration is to be performed on the right eye, the operator is 
either to ufe the left hand, to take his flat ion behind the pa- 
tient, or to employ a crooked knife (fig. 36.) 

After the operation is fimfhed, the eyelids are to be fhut,Treatr^ent; 
and the fame treatment obferved as in couching. When after the 
the operation fucceeds, the wound in- the cornea is generally operation, 
healed in little more than eight or ten days ; but previous 
to this time, the eye ought not to be examined ; and even 
then it fhould only be done in a dull light, otherwife it 
may fuffer confiderably from the irritation which a ftrong 
light might occafion. When the eye is to be examined, if 
the eyelids be found adhering together, they ought to be 
waftied with fome gentle aftringent. With this the eye 
ought alfo to be frequently wafhed afterwards, by which 
it will gradually recover ftrength and fight. About the 
end of the third week the dreffing may be entirely re- 
moved, and a piece of green filk put over the eyes as a 
fhade; and if every thing has fucceeded, the patient may 
generally go out after a month from the time at which the 
operation was performed. 

It fometimes happens, that i« extracting the lens a por- 
tion of the vitreous humour is evacuated. This does not 
in general prevent the fuccefs of the operation. The eye 
foon begins to fill again, and in the courfe of two or three 

S * weeks 
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Fiftula weeks it Is for the mod part as large as it was previous to 
Lachryma-operation. Whether this be owing to a renewal oi' the 
. '9' vitreous humour, or merely an aqueous fecretion, is not 

yet determined; though thelatter circumdancc is generally 
fuppofed. 

Chap. XIV. Of Fijlula Lachrymalis. 

By this difeafe is properly underftood a finuous ulcer of the 
lachrymal fac or du£t with callous edges, though every ob- 
ftru&ion of this paffage is commonly called ffu/a lachry- 

aio main. 
Symptoms The firft and mod fimple date of the difeafe is that term- 
©f^the dif- ^ a dropfy of the lachrymal fac. The fymptoms are, a tu- 

moVfimplernor between the inner cornea of the eye and fide of the 
form, nofe. This dilappears by preffure, the tears mixed with 

mucus palling partly into the nofe, but chiefly back upon 
the eye and over the cheek. 

This date of the difeafe is what the French have called 
the hernia, or hydrops faccidi lachrymalis. It is frequently 
met with in children who have been rickety, or are fubjeft 
to glandular obftrudlions : and in this date it fometimes re. 
mains for feveral years, fubjeft to little alterations, as the 
health or habit ihall happen to vary, the facculus being 
fometimes more, fometimes lefs full and troublefome ; the 
contents which are prefled out are fometimes more, fome- 
times lefs cloudy; and now and then the difeafe is attended 
with a flight ophthalmy, or an inflammation of the eyelids, 
but which, by common care, is eafily removed. If the fac- 
culus be not much dilated, the difcharge fmall, and produ- 
ced only by preflure, the chief inconveniences are the weep- 
ing eye, and the gumming together of the lids after fleep- 
ing : but thefe, by being attended to, may be kept from 
being very troublefome ; and if the difeafe makes no fur- 
ther progrefs, may be fo regulated as to render any more 
painful procefs totally unneceflary. If the dilatation be con- 
ilderable, the fwelling is more vifible, and the quantity of 
fluid is larger ; it is alfo In this ftate more frequently mixed 
and cloudy, and more troublefome, from the more frequent 
neceffity of emptying the bag ; but if the patient be an adult, 
it may, even in this more dilated Hate of it, be kept from be- 

' ing very inconvenient. 
If an inflammation comes on, the tumor is thereby confi- 

clerably increafed, the difcharge is larger, as wdl during 
fleep as upon preflure ; the flein covering it lofes its natural 
■whitenefs and foftnefs, becomes hard, and acquires an infla- 
med rednefs; and with the tears a mixture of fomething, 
which in colour refembles matter, is difeharged, Specially if 
the preffure be made with any force, or continued for any 
time. 

When the parts are in this Hate, the contents of the bag 
have fo much the appearance of purulent matter, that they 
are now generally confidered as fuch, though Mr Pott and 
feveral others have been of a different opinion, confidering 
the fluid as merely mucus under a different form; allowing, 
however, that pus is fometimes difeharged. If the puncla 
lachrymalia be naturally large and open, and the inflamma- 
tion confined to the furface of the fac, its contents will pafs 
off pretty freely, and the fkin will remain entire. 

In its ad- But when the fldn covering the lachrymal bag has been 
-vanced for fome time inflamed, or fubjeft to frequently returning 

inflammations, it moft commonly happens that the punfta 
lachrymalia are affedted by it, and the fluid, not having an 
opportunity of palling off through them, diftends the infla- 
med fkin; fo that at laft it becomes floughy, burfls exter- 
nally, and forms an opening in.the moft prominent part of 
the tumor, at which the tears and matter contained in it 
are difeharged. When the opening thus formed is fmall, it 

Hate. 
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commonly heals again in a few days, hut it burfts as foon at Fij: 
a conliderable quantity of this fluid is coffered ; and it conffT^ij 
nuesthus to colleft andburft alternately, till the opening be- ^ 
comes fufficiently large to prevent any farther collettien. This '' 
ftate of the diforder exhibits exa&ly the appearances of a ft. 
nuous ulcer, with callous, and fometimes with retorted edges j 
and this ftage forms properly the real fiftula lachrymalis. 
Tears, mucus, and purulent matter, are now abundantly dif. 
charged from the fore. When the bone beneath is found, 
this difcharge is feldom either acrid or offenlive to the finell, 
for the opening being in general in the under part of the 
tumor, the matter is readily evacuated ; but when any of the 
contiguous bones are carious, they are not only found to be 
fo by the introduftion of a probe, but by the appearance, 
fmell, and efftas of the matter upon the neighbouring parts. 
In this cafe it is thin, fetid, and commonly fo acrid as to fret 
and corrode the integuments moft contignous to the ulcer; 
and when the diforder is connected with fcrophula or with 
lues venerea, which is by no means an unfrequent occur- 
rence, the diicharge and appearance ot the fore will vary 
according as it happens to fee combined with one or other 
of thefe diieafes. 

From what has been faid, we may divide this difeafe into Hit 
four general heads or ftates, under which all its more minute^ 
diltinftions may be comprehended. The firft confifts in aji; 
Ample dilatation of the facculus and obftru&ion.of the nafal " 
diuft, difeharging, upon preffure, a fluid either quite clear ora 
little cloudy ; the fkin covering the bag being entire and 
perfe&ly free from inflammation. In the lecond, the tumor 
is fomewhat larger; the fktn which covers it ;s in an infla- 
med ftate, but entire ; and the difcharge made through the 
punfta lachrymalia is of a pale yellow or purulent colour. In 
the third,the fkin covering thefacculus is become floughy,and 
burfts; by which means the fwelling is in fome meafure let 
fened: but the matter which, while the fkin was entire, 
ufed to be preffed out through the pundta lachrymalia, now 
difeharges itfelf through the new aperture. The duftus 
ad nares, both in this and the preceding ftate, are not other- 
wfife difeafed than by the thickening of its lining. . In the 
fourth, the paffage from the facculus lachrymalis into the 
nofe is totally obliterated, the infide of the former being ei- 
ther ulcerated or filled up with a fungus, and attended iome- 
times with a caries of the bone underneath'. 

In the firft and moft fimple ftate of the difeafe, viz. thatTis 
of mere obftru&ion without inflammation, much pains have*', 
been taken to reftore the parts to their natural ftate and ufe, 
without making any wound or divifion at all. The intro- 
dudion of a probe, the inje&ion of aftringent fluids, and a 
conftant compreflion made on the outfide of the facculus in 
the corner of the eye, are the principal means by which this 
has been attempted. j 

Several years ago, M. Anel made a probe (fig. 37-) 
of fo fmall a fize as to be capable of pafltng from the eye-jT-j 
lid into the nofe, being introduced at one of the punfta 
lachrymalia, and palling through the faccnlus and duft; 
with which probe he propofed to break through any 
fmall obftru&ion which might be found in its paffage. 
He alfo invented a fyringe (fig. 38.), the pipe of which 
is fmall enough to enter one of the punfta, and thusTurnilh- j 
es an opportunity of inje&ing a liquor into the facculus and 
duft; and with thefe two inftruments he pretended to be able 
to cure the difeafe whenever it conlifted in obftru&ion merely, 
and the difcharge was not .much diicoloured. The firft of 
thefe, viz. the paffage of a fmall probe through the punfta, 
has a plaufible appearance; but will, upon trial, be found0 
very unequal to the talk afftgned : the very fmall fize of it,u 

its neceffary flexibility, and the very little.refifhance it is ca- 
pable of making, are manifeft deficiencies in the inftru‘ 
£ ment; 
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ettf; th« quick fcufation fa the lining of the fac and du^:, 
id its defeated hate, are great objeftions on the fide of the 
arts, fuppofjng it were capable of anfwering any valuable 
id, which it moft certainly is not. 
That the pafling a hne probe from one of the pun&a la- 

irymalia into the nofe is very practicable, is known from 
• but the pam it gives, and the inflammation it 

ften excites, arc much greater than any benefit which does 
r can arife from it. It is laid that the principal ufe of this 
robe is to clear the little ducts leading.from the pundta into 
ic facculus, and the obftru Aioa of thole duds is often men- 
oned as a^part of this difeafe. Hence one would be led to 
ippol's that it was a circumftance which frequently occur- 
;d ; whereas it is feldom, if ever, met with. Nor, even if 
; did happen, could it ever produce the difeafe in queftion; 
ie principal charaderiftic of which is a difcharge into the 
iner corner of the eye upon preffiue made in the angle. 
The fyringe, if ufed judicioufly while the difeafe is re- 

ent, the fac very little dilated, and the mucus perfedly clear, 
fill lometimes be tound lerviceable ; it gives no pain; and a 
tw trials render the ufe of it by no means troublefome. There 
i very little occafion, however, to take much trouble, or to 
jut the patient to fo much uneafznefs ; for if the fac be emp- 
ied by comprefljon, if the liquor which was to have been 
hjeded be applied to the punda, they will abforb it as rea- 
lly as the fluid which naturally pafles through them. * 

Fabricius ab Aquapendente invented an intlrument, 
vhich was fo contrived as by means of *a ferew to make a 
ireflure externally on the lachrymal bag ; from the ufe of 
vhich, he fays, his patients received much benefit. This 
nftrument has been conliderably improved by late praftition- 

i :rs, and is ftill recommended as very ufeful. See fig. 39. 
All the good that can be obtained by comprefs and ban- 

I 3age, this ferew is capable of procuring; but it is alfo fub- 
I ed to all the fame inconveniences, arifing from the impoflibi- 

ity of determining exadly the due degree of preffure: for if it 
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1 De fo great as to bring the Tides of the upper part of the fac 
Intocontad, all communicationbetween it and the punda will 

je thereby ftopoed ; if it be but flight, the accumulation will 
lot be prevented ; nor does it in either cafe contribute to the 
■einoval of the obftrudion in the nalal dud, the primary 
ind original caufe of the difeafe. If the curative intention 
vas to procure an union of the fides of the facculus, as in 

| the cafe of parts feparated from each other by the torma 
lion of matter or Houghs, and the preflure could be made 
iniformly and conflantly, poffibly it might be fo managed 
is to anfv/er a valuable purpofe ; but as that is not the in- 
dention, the preffure, whether made by an inllrument or by 
1 common roller and comprefs, contributes little or nothing 
toward a cure. 

When the difeafe is only beginning to form, if the la- 
® '■hrymal fac be frequently prefled with the finger, the c >n- 
_ rents of it will be difeharged before they become acrid, and 
I the complaint, though leldom to be cured in this manner, 
I may be fometimes endured without any other affiitance. 

But when the difeafe has advanced fo far as to be in a flate 
f’ ot inflammation, coniiderable relief may be obtained from 
* fuch remedies as are tound to be ufeful in inflammatory afi- 

fedions of other parts of the body, as blood-lettino;, laxa- 
tives, and low diet,, together with faturnine applications to 
the parts afieded. But when thefe fail, and it is found that 
the paflage of the tears to the nofe is completely obitruded, 
as the matter, if it does notbuvfl outwardly, may be in dan- 
ger of corroding the bone underneath, a different pradice is 
to be followed. 

In this flate, an opening in the upper part of the facculus 
iachrymails becomes in general abfolutely neceflary ; and as 
'4 wound made by akniie leaves a much lefs difagreeable fear 

*39 
than that which ncceflarily follow? the burfling of the flein, F‘ftula 
one being a mere Ample divifion, the other a lofs of fub-^ac 

ftance ; it will always be found belt to anticipate the acci- ■ . f 
dent of burfting, by making the opening as foon as the irtte- 
guments are in fuch a Hate as to threaten it. 

For making this incifion, authors have been very par- 
ticular in their diredions with regard to its place, manner, 
and form. But all that the furgeon need obferve is, to take 
care to keep the knife at a proper diftance from the junc- 
ture of the palpebrae, to begin the incifion a very little above 
a line drawn from that jundure toward the nofe, and 
continue it downward fo as to lay the fac completely open^ 
and the beft inffrument to make it with is a fcalpel of the ' 
common form, but of a fmall fixe. If the facculus be alrea- 
dy burft, the place of opening is determined ; and the ori- 
fice may be enlarged with a knife, or dilated. 

The incifion being made, the contents of the tumor fiiould 
be moderately preffed out; after which, fome praditioners 
advife that the nafal dud fhould be fearched for by means of 
a probe ; and if found, that a piece of catgut, bougie, or 
lead, fhould be introduced, and kept there, its edge being 
bent a little downwards till the fides of the dud are flcinnecl 
over and healed. In the mean time, the fore is to be dreffed 
with fimple pledgets of wax and oil, which are tube retain- 
ed by means of adhefive plaffer. As foon as the paffage of 
the tears into the nofe is fufficiently fecured, the fubftance 
which has been left in it is to be withdrawn, and the wound 
healed. v az* 

The laft flate of this diforder is that in which the natural During t[1(j 
paffage from the facculus to the nofe is fo difeafed as to be 'a^ ^a£e* . 
quite obliterated, or in which the bones are fometimes found 
to be carious. The methods hitherto deferibed have all 
been calculated to preferve the natural paffage, and to 
drive the lachrymal fluid again through it. In this attempt 
they are fometimes fuccefsful; but when every trial for dif- up 
covering the nafal dud has been unfuccefsful, recourfe muff Method of 
be had to an artificial opening for the tears. In performing ^a'^"^a:1 

this part of the operation, the patient fhould be feated op-na[ai 
polite to a window, with his head fupported by an affif- 
tant. The furgeon is to place himfelf immediately be- 
fore him, either in a fitting or Handing poffure. The 
canula of the trocar (fig. 40.) . is now to be introduced 
to the under and back part of the lachrymal fac, and held 
with one hand, while the Hilette is to be paffed into it 
by the other, in a diredion obliquely downwards and in- 
wards, between the two fpongy b .nes, till it reach the ca- 
vity of the nofe, which will be known by fome bloody mu- 
cus paffmg out at the noflril. As foon as the inffrument 
has penetrated the nofe, the opening fhould be made fuffi- 
ciently large ; then the ftilette fhould be withdrawn, and 
a bit of catgut or bougie, or v/hat is more cleanly and con- 
venient, a leaden probe, is to be introduced, and the canula 
removed. One ai*d of the probe ought to remain in the 
nofe, and the other bent in fuch a way as to hang over the 
edge of the wound, and at the fame time be in no danger of 
coming out. The fore is now to be covered with a pledget 
of lint fpread with emollient ointment, and the whole re- 
tained with adhefive plafter. The probe m-uft be removed 
every day 01 two, fo as to allow it and the paffage to be 
cleaned ; and at each dreffing fome aftringent injediou 
fhould be thrown in, when the parts are to be dreffed as at 
firft. Several weeks will commonly be necefi'ary for render- 
ing the paffage perfedly callous ; but this muff depend 
much upon the ftate of the parts, as well as the conftitu- 
tion of the patient. 

After the paffage .is become fufficiently callous, the dref- 
fings and probe are to be withdrawn, and the parts cleared 
from any mucus with which they may be Huffed. The 

S 2 fides 
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Fiftula fides of tte wound, now already fufficiently contrafted, are 

Lachryma- jajj together, and covered with fome adhefive plafter. 
^** t If this be inefFeftual, the wound is to be touched with cauf- 

tic, when the cure will generally be quickly completed. 
To give tone to the parts, moderate preffure fhould fre- 
quently be made upon the fac, either by the patient’s finger 
or by the machine already mentioned, and this fhould be 
continued for a confiderable time. Sometimes the difeafe 
teturns after a cure has been made, owing to difeafes of the 
conftitution, carious bone contiguous to the fore, or fome- 
times to too fmall an opening having been formed. . In this 
cafe a canula of gold, filver, or lead, is fometimes introdu- 
ced into the artificud pafiage, and the flcin healed over it; 
by which means the paffage will afterwards remain com- 
pletely open, and no difeafe of the conftitution can ever affett 
it. We (hall defcribe Mr Pellier’s method of performing 
this operation, who has made feveral improvements on it. 

The patient is to be feated, and his head properly fup- 
ported by an affiftant; then the fac is to be laid freely open 
at its inferior part; the nafal dudt is to be fearched for with 
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gar, and fecured by a ligature, by adapting itfelf to all the ^ 
parts, and preffing equally on them, has been attended with otli| 

. 1 a   VX71.AM *-V* 1 a liLrPlX/tCf* T3 11 in triPiy* oC advantage.* When thefe remedies likewife fail in their 
fe&, a piece of catgut or wire may be introduced through 
the nofe into the throat, ana brought out at the mouth; a 
piece of fponge, or a bolfter of lint of a fize fufficient to fill 
the back-part of the noftril, is then to be fixed to it; the 
fponge is next to be drawn back and properly applied. An- 
other is to be applied to the anterior part of the nofttil and 
fecured. The fame may be done to the other noftril, if it 
be neceftary ; or the fponge may be of fuch a fize as to fill 
the ends of both noftrils at the fame time. By this con. 
trivance the blood not finding an outlet, will foon coagulate, 
arid prevent any farther evacuation. 

130 
Mr Pel- 
lier’s me- 
thod of 
performing a probe, or with a conductor (fig. 41.) made for the 

tion.0116^" purpofe; and Pellier aflerts that he never fails in finding it. 
As foon as this is difcovered, a conical tube (fig. 42.), 
with a projeftion at the top, and another in the middle 
for fecuring it in its place, muft be put upon the con- 
duftor, previoufly furnilhed with a compreffor (fig. 43.), 
and it ftiould be of fuch a fize that the conductor may fit it 
exactly. The point of the condu£tor is now to be pafled 

Sect. II. Of Ozana. 

By this is underftood an ulceration within the nofe, which 
may be occafioned by external violence, by expofure to cold, 
by irrritating fubftances, or by whatever produces inflamma. 
tion in the membrane lining the noftrils. Sometimes it 
arifes from venereal infection ; and in this cafe the dif. 
charge becomes fa acrid as to corrode, and produce caries in 
the bones of the nofe. When the difeafe is local, and not 
depending upon any conftitutional affedtion, aftringent folu- 
tions are found to be the moft ufeful, fuch as a decodtion of 
bark or that mixed with alum. Dofiils of lint dipped in 
thefe are to be introduced into the noftrils three or four 
times a-day, or fome prefer the injedtion of fuch fluids by 

h hryS dua and being pufted in till it reaches means of a fyringe a, being more effeanal . „ ^  t ’ . u.. .vc,o aftnnpents be necefiarv, a folution of ftyptic 
If ftrone;er 

the noftril, which may be known either by inferring a probe 
into it, or by a few drops of blood falling from the nofe, 
the condudtor is to be withdrawn ; leaving the comprdfor 
upon the brim of the canula, which muft be firmly prefled 
down with the left hand, while the condudtor is removed 
with the other. This being done, the compreflbr muft next 
be taken out ; and to difeover whether the canula be at a 
proper depth, a little milk or water ftiould be injedted thro’ 
it. If the injedtion pafs, it will lhow that the canula is pro- 
perly placed. If, on the contrary, any obftrudtion occur, 
there will be reafon to fufped that it is already pufhed too 
far, and that it prefles againft the os fpongiofum inferius ; 
in which cafe the canula muft be withdrawn, fhortened, and 
reintroduced as before. 

The fore ought to be kept open for eight or ten days 
after the operation w-ith foft lint fpread with emollient oint- 
ment, and the whole covered with a comprefs of foft li- 
nen fecured with a bandage. An injedfion of milk and wa- 
ter ftiould be daily pafled through the canula ; and as faon 
as the fore looks clean and healthy, the dreflings ftiould be 
entirely removed, and a piece of court plafter laid over it. 
In this ftate it is to be left to heal; but the plafter muft be 
renewed, if matter appear to form beneath it. By this me- 
thod Mr Pellier finds, that fiftula lachryunalis, not depending 
upon difeafes of the contiguous bones or of the conftitution, 
may commonly be completely cured in two or three weeks, 
which, by the ufual pradtice, might require feveral months. 

Chap. XV. Of JffeBions of the Nofe. 

Sect. I. Of Hmorrhagies from the Nofe. 

When the means mentioned for this complaint in the ar- 
ticle Medicine have failed, recourfe muft be had to com- 
preflion. Dofiils of lint introduced into the noftrils are 
fometimes effedtual; or the gut of fome fmall animal, tied 
at one end, then introduced by a probe into the nofe as far 
as the pharinx, and filled with cold water, or that and vine- 

aftringents be neceflary, a folution of ftyptic powder ought 
to be ufed. At bed-time an ointment prepared with zinc 
or with lapis calaminaris ought likewife to be applied. Up- 
on fome occafions the application of a blifter to the temple 
has cured the difeafe. 

Inftances, however, occur, where the difeharge is occa* 
fioned by a colledtion of matter within the antrum maxillare; 
and then it is apt to refill every effort till a proper outlet 
be given to it. 

When the complaint is owing to venereal infedlion, the 
primary difeafe is to be attended to, and mercurial prepara- 
tions are to be applied to the part; but when the bones are 
carious, till thefe are removed we need neither expeft that 
the difeharge will ceafe, nor the difeafe be otherwife com* 
pletely cured. 

Sect. III. Of Imperforated Nojlrils. 

Sometimes the noftrils are in part or entirely obliterated. 
This may be owing to burns; fmall-pox; different kinds of 
fores, efpecially thofe of a venereal nature ; and fometimes 
it is the effe& of original conformation, for it has been ob* 
ferved in new-born children. 

When any opening appears in the obftrufted noftril, it 
may be readily dilated by the introduftion of a furrowed 
probe, and then cutting upon it in the courfe of the adhe- 
fion : but when no paffage appears, the operator muft en- 
deavour, by means of a fcalpcl, to difeover one of the nof- 
tiils ; and when difcovered, it muft be enlarged by a direc- 
tor and biftoury, as in the former cafe. The other noftril is 
to be treated in the fame manner. After the openings are 
formed, they might be preferved of a proper fize by the in- 
troduction of doffils of lint, which fhould be frequently 
cleaned or renewed ; but metallic tubes anfwer the purpofe 
better, and allow the patient to breathe freely through them 
till a cure be performed. Previous to their introduftion, 
they ought to be covered with foft leather fpread with emol- 
lient ointment, and retained till the fores are completely 
healed. 
5 Chap- 
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llth* Chap. XVI. Of Jjfeftions of the Mouth and Throat. 
^th and 

. Sect. I. Of the Dmtfion of the Parotid Dufi. 

When the parotid duft is divided, the faliva which it 
tranfmits pafles over the cheek inftead of going into the ca- 
vity of the mouth. 

When the furgeon is called to a recent divifion of the 
duft, he ought to lay the divided ends of it as exaftly to- 
gether as poffible, and to retain them in their fituation till 
they are united by adhefive plafters, or by the twilled future 
if there be confiderable retradlion of the parts. But when 
the portion of the dueft next the mouth is entirely oblitera- 
ted, an artificial pafiage muft be made into the mouth, and 
an union formed between the opening and that part of the 
dutt which proceeds from the parotid gland. The artificial 
pafiage ought to be as much as pofiiblc in the diredlion 
of the natural du&. For this purpofe a perforation of 
a proper fize is to be made obliquely into the mouth 
with the trocar (fig. 44.), from the fide of the wound 
cxa&ly oppofite and contiguous to the under extremity 
of the upper portion of the du£l; and then a piece of 
leaden probe of the fize of the perforator ihould be in- 
troduced by means of the canula, and be kept in the cheek 
till the fides of the opening become callous ; when the lead 
being withdrawn, the extremities of the artificial and natu- 
ral dudts are to be brought into contad, and retained there 
byadhefive plafter till the cure is completed. Another method 
has, in a few inftances, been followed by Mr Latta (fee his 
Syjlem of Surgery )> of introducing one end of a bit of catgut 
into the artificial opening, and bringing it out at the mouth, 
while the other is introduced a little way into the extremity 
of the natural dud, and retained by adhefive plafter till the 
wound is healed. Whichever way the operation is done, 
the patient fhould live upon fpoon-meat, and make as little 
motion as poffible with his lips or jaws. 

Sect. II. Of the Hare-lip. 

The hare-lip is a fiffure in the upper lip, very feldom in the 
under one. It is attended with want of fubftance, and has its 
name from a refemblance to the lip of a hare. In general 
it is only a fimple fifture, though fometimes it is double ; in 
which cafe it renders a cure more difficult to be executed. 
There are many lips where the want of fubftance is fo great, 
that the edges of the fiflure cannot be brought together, or 
at leaft where they can but juft touch, and then the attempt 
fhould be forborne. It is likewnfe improper in infants, and 
ought not to be performed till feveral months after they 
have been weaned, when they will have acquired more ftrength 
to undergo the operation, and will be lefs liable to be at- 
tacked with bowel complaints, which frequently make them 

*31 cry at an earlier period of infancy. 
11 Operation Xn proceeding to the operation, the patient, if a child, 

I lar^rr fiiould be fecured upon a perfon’s knee, or rather perhaps 
upon a table ; but if an adult, he is to be feated upon a 
chair, in a proper light. The frsenum connefting the gums 
to the upper lip is to be divided ; if a fore-tooth projcdl io 
much as to prevent the parts from being brought properly 
together, it is to be extra&ed ; or when the fiflure runs 
through the bones of the palate, if a fmall portion of the bone 
projeft, this muft be removed. Matters being fo far ad- 
jutted, the operator is to lay hold of one fide of the fiflure 
between the thumb and fore-finger, or between the forceps 
(fig. 45.), then with a pair of (harp and very ftrong feiffars 
(fig. 46.), or with a fcalpel, to cut off a thin portion of the 
lip, and to repeat the fame thing upon the other fide of the 
fillure, fo as to render the whole edges of the fiffure completely 
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raw; by which, if the operation be properly performed, a piece ^ ^V1 

will be feparated in form like an inverted V. After the in- Moulh ari(j 
cifions have been made, the veffels fhould be allowed to bleed Throat, 
freely to prevent inflammation ; and when the bleeding has —1 ■‘J 

ceafed, the fides of the wound arc to be brought accurately 
together, and kept in that ftate by the twifted future. TL he 
firft pin ought to be as near as poffible to the under edge of 
the lip ; another is to be inferted near, the upper angle ; 
and if the patient be an adult, a third pin will generally be 
neceffary, half way between the other two. In paffing them, 
they ought to go rather deeper than half through the lip, 
that the edges of the wound may be kept proper ly in 
contad. An affiftant now keeps the parts together, 
wffiile the operator applies a firm waxed ligature firft to 
the under pin ; and having, made three or four turns with 
it in the form of an eight figure (fig. 47-), it fhould then be 
carried about the fecond, and in a fimilar way about the 
third, care being taken that the thread be drawn of a pro- 
per tightnefs. After the ligature is fecured, a piece of lint, 
covered with fome mucilage, fhould be laid over the wound 
to protea it from the air; and this is commonly all the 
bandage neceffary. When, however, from a great want of 
fubftance, the retraaion has been confiderable, fome advan- 
tage is derived from the ufe of adhefivc plafters applied to 
the cheeks and tied between the pins. During the time of 
the cure the patient fhould be fed upon fpoon-meat, and 
prevented from making any exertion with the lips, otherwife 
the cure might be confiderably retarded. At the end of 
five or fix days the pins may be taken out, when the parts 
will commonly be found completely united. 

In the cafe of a double hare-lip, the operation fhould be' 
firft done upon one fiffure ; and when a cure is completed 
there, it may be done fafely upon the other. 

Sect. III. Of Extirpation of Cancerous Lips. 

The under lip is much more frequently attacked with 
cancer than the upper, or indeed than any other part of the 
body : And as little dependence is to be placed upon exter- 
nal applications or internal remedies, recourfe muft be had 
to the knife as the only certain method of cure. 

When the difeafe has not attacked any confiderable part 
of the lip, the difeafed part is to be cut out, and the wound 
cured by the twifted future. The operation ought there- 
fore to be performed early, to allow the parts to be brought 
properly together. The general Heps of the operation arc 
nearly the fame as in the operation for hare-lip, and there- 
fore need not be repeated. It is only to be obferved, that, 
all the difeafed parts are to be removed, taking care to make 
the cut in fuch a way as will moft readily admit of the twift- 
ed or hare-lip future. "VS hen the parts can be brought to- 
gether, the lip will have nearly the lame appearance as in ■’ 
the operation for hare lip ; but when the difeafe fpreads 
over a confiderable part of the lip, fo as to prevent the found 
parts from being united after the difeafed parts have been 
removed, all that can be done is to remove the part affe&ed, 
fecure the bleeding vefftls, and drefs the fore like any' other 
recent wound. 

Sect. IV. Of HffeSlions of the Teeth. 

In dentition the gums inflame and fwell about the parts Dentition, 
where the teeth are afterwards to appear ; the child is con. 
tinually rubbing the gums with its finger; the faliva is com- 
monly increafed in quantity, though fometimes the contraiy 
happens; fometimes the bowels are remarkably coftive, tho’ 
more frequently the reverfe : there is generally quick pulfe, 
with heat, and other fymptoms of fever ; and on fome 
occafions thefe fymptoms are attended with convulfions. 
The means found to be moft ufeful here are fuch as 
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are nto!^ tffeStial in allay in s? irritation ; as opiates, bliC* 
ters, and erpecially warm-bathinj. When thefe fail, cut* 
ting the gum by means of a fleme (fit?* 4^ )’ over 

approaching tooth, is frequently found to remove eveiy 
iymptom ; but this ought to be done earlier than it com* 
monly is to have the full effeft. Whenever the fymptoms 
give reafon to think that a tooth is approaching, the gums 
fhould be cut freely over that part where the teeth may be 
firft expected. When the fympcoms recur, the operation 
fhould be repeated. A crucial incifion is attended with itul 
more tffea 5 and the bleeding which afterwards takes place 
is ol conliderable fervice. The incifion fnould always be 
carried as far as the tooth, which ought to be fomewhat ex- 
pofed; and when properly done, is frequently followed with 
immediate relief. Sometimes the fame kind of fymptoms 
attend the cutting of the fecond fet, particularly of the 
dentes fapientian When this is owing to the thicknefs of 
the gums, fcarifying gives the greateft. relief; but fometimes 
it is for want of room in the jaw, and then the tooth-fhould 
be drawn. 

Derangement of the teeth happens more frequently in 
The fecond than in the firft fet, and more commonly in the 
fore than in the back teeth. This may be owing to the 
firfl fet remaining in the jaw after the fecond have appeared. 
Another caufe is a wafte of fpace in the jaw ; and a third 
is a malconformation of the teeth, where they are too large 
in proportion to the jaw, and therefore overlope each other. 
The remedy is the fame in each of thefe cafes, viz. to ex- 
traft the teeth which ftand in the way of the,reft, to allow 
tbofe which are out of their place to come into the row, and 
put on a more uniform appearance. 

The ufual method of moving teeth which are out ef the 
row is, by fixing them with a ligature to the neareft teeth ; 
or the fame thing is done by metalline plates or pieces of 
wire. But thefe methods have not been found fully to an- 
fwer the purpofe intended, though in fornc cafes they may 
be ufeful. When one or more front teeth are accidentally 
drawn out of the jaw, they ought to be immediately /epla- 
ced. When the teeth are broken over or otherwife inju- 
red, they may be fupplied with others tranfplanted from the 
jaws of another perton; but this can only be done when the 
iockets have been newly emptied, for after inflammation 
comes on it is impradlicable. In thefe cafes the inflamma- 
tion muft be allowed to fubfide, and then artificial teeth can 
be readily adapted. r r 11 

When the teeth are loofened by external violence, by falls 
and blows, or by improper ufe of inftruments in pulling dif- 
eafed teeth in the neighbourhood of found ones, they may 
again be'made tolerably fall by prefling them as firmly as 
pofiible into their fockets. and preferving them fo with liga- 
tures of catgut, Indian weed, or waxed fdk, and keeping 
the patient upon fpoon-meat till they are firm. When loofe 
teeth are owing to tartar, nothing will faften them till the 
caufe be removed ; and this ought to be done early, other- 
wife it will have no efted. Frequently the teeth become 
loofe from a fponginefs in the gums, often, but improperly, 
attributed to feurvy. The belt remedy is fcarifying the 
gums deeply, and allowing them to bleed freely ; this fhould 
be repeated till they are fully faftened. Mild aftringents, as 
tin&ure of bark, are here attended with good eftedhs, tho 
thofe of a ftrong nature will certainly do harm, i he mouth 
fhould be frequently waflied with cold water ftrongly im- 
prepnated with thefe, and the patient fhould not ufe the 
teeth which have been loofe till they become firm again. 
The loofening of the teeth in old age cannot be remedied, 
as it is owing to a wafting of their fockets, from which the 
teeth lofe their fupport. 

The teeth fometimes become yellow or black without 
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any adventitious matter being obferved In them; at other Aff ftlQn} 
times they become foul, and give a taint to tne breath, in 
conlequence of the natural mucus of the mouth, or part of 
the food remaining too long about them. The moft fre- ^ 
quent caufe of foul teeth is the iubftancc called tartary whichGf cleaning 
ieems to be a depoiition from the fahva,and with vvinen the the teeth, 
teeth are often almoft entirely incr ufted. When this fub- 
ftance is allowed to remain, it infinuates itfelf between the 
gums and the teeth, and then gets down upon the jaw .in 
inch a manner as frequently to loofen the teeth. 1 his in* 
deed is by far the moft common caufe of loofe teeth, and 
when they have been long covered with this 01 with any 
other matter, it is feldom they can be cleaned without the 
afliftance of inftruments. But when once they are cleaned, 
they may generally be kept fo by rubbing them with a thin 
piece of foft wood made into a kind of brufh, and dipped 
into white-wine vinegar ; after which the mouth is to be 
wafhed with common water. 

When the teeth are to be cleaned by inftruments, the 
operator ought, with a linen cloth or with a glove, to 
prefs againft the points of the teeth, fo as to keep them 
firm in their foekets, with the fingers of the one hand, 
while he cleans them with the neceffary inftruments, 
fm. 51. n° l, 2, j, 4, 5, held in the other; taking care Plate 
not to ferape them fo hard as to loofen them, or to rub ofTc^wa 
the enamel. This being done, the teeth fhould .be rub- 
bed over with a fmall brufh, or a piece of fponge dipped in 
a mixture of cream of tartar and Peruvian bark. The fame 
application may be made to the teeth for a few days, after 
which they may be kept clean as already direfted. 

The teeth are fometimes covered over with a thin dark 
coloured feurf, which has by fome been miftaken for a wa- 
fting of the enamel, but which is only an extraneous mat- 
ter covering it. By perfeverance this may be cleaned off 
as completely as where the teeth are covered with tartar ; 
but it is apt, after fome time, to appear again* When thii 
is obferved, the fame operation muft be repeated. 

For the purpofe of applying powders or wafhes to the 
teeth, a brufh or a fponge is commonly employed ; the latter 
is certainly preferable, as being lefs in danger of wearing 
down the enamel, or of feparating the teeth. 

The caufes producing toothach may be, expofure or the of tooih- 
nerve of a tooth, by breaking or wafting of the enamel, in- ach. 
flammation in or about the tooth, or from fympathy when 
diftant parts are affeCled, as the eye, the ear, the ftomach, 
or the uterus, as in time of geftation. After toothach has 
once been produced and removed, it is apt to return by ex- 
pofure to cold, by taking hot liquids, by hard bodies preffed 
againft the nerve in the time of chewing, by the ufe of a 
pick-tooth, &c. _ 1 *1? 

With refpeft to the cure of this difeafe, no rule can be ,y[e hoJof 
laid down which will anfwer with certainty upon all occa-cure. 
fions. No remedy lias yet been difcoveied which will at all 
times even moderate the pain ; relief, however, is frequently 
obtained from acrid iubftances applied to the tooth, f° 
to deftroy the irritability of the nerves, fuch as opium, ipirit 
of wine, camphire, and eflential aromatic oils. When thefe 
fail, blifters behind the ear, or deftroying the nerve by the 
cautious ule of ftrong acids, or by a red hot wire frequent- 
ly applied to the p*tt, have been attended with advantage.. 

When a black or mortified fpot appears on a tooth, if it 
be quite fuperficial, it may be removed ; but if it go through 
the thickneis of the enamel, it will be more adviiable to let 
It remain. 

When a fmall hole breaks out in a tooth, particular at- 
tention fhould be paid to prevent the admifiion of air. 1 m» 
lead, or ■ gold-lear, commonly employed for this purpofe, 
fometiflftes give relief for many months, or even years; but 

at 



p 
Me: r>d of 
extu^incr 
the 'uth. 

’9 
Of: inf 
P^fing 
U' ; 

xvr. s tr r 
at other times are of KttTe advantage, and in feme inftancea 
create great pain. . Gunvmaftich or bees-wax are frequent- 
ly employed, and can be made to fill the cavity of the tooth 
ftill better than metalline fubftances. When fluffing is to 
be employed, it ought to be done in the intervals of the fits 
of toothach, otherwife it will give great uneafmefs. When 
it is to be ufed, the whole cavity of the tooth fhould be fill- 
ed ; and this is to be done with the inftruments* fig. 52. 
n° 1, 2, '3. 

When the remedies made ufe of for the removal of tooth- 
ach have failed in their effeft, and it is found that the com- 
plaint ftill continues, it will be neceffary to extradl the 
tooth. In doing this, it may be obferved, that all the teeth 
may be pulled to either fide, excepting the dentes fapientias 
of the lower jaw, which ought to be pulled outwards, other- 
wife the jaw may be fplintered. As foon as the focket is 
cleared of blood, if the tooth be not much fpoiled, it may 
be immediately replaced, when it will become as ufeful as 
before. It is difficult, however, to replace the large grin- 
ders, on account of their diverging roots. The more per- 
pendicularly the teeth are pulled, the lefa contufion and in- 
jury will be done to the jaws and alveoli. But as no 
inllrument has been yet invented . capable of effe&ing 
this properly, furgeotis are obliged to be contented with 
an ioftrument which afts in a lateral diredlion. One of 
the beft is that (%. 53.) in form of a-key, with a claw 
and fulcrum. Previous to the operation, this (hould be 
covered with a linen rag, to prevent the gum from fuffer- 
ing. After dividing the gum, or feparating it from the 
tooth, the claw is to be fixed as deep between the teeth and 
gum as poffible. Then the fulcrum is to be applied on the 
oppofite fide. The furgeon may now, with one turn of the 
handle of the inftument, pull the tooth out at once. But 
the turn fhould not be efFefted by a fudden jerk, but in the 
moft cautious and flow manner. When it happens to be 
one of the great molares, whofe roots diverge very much, 
and when they are firmly fixed, after only looflng it with 
the firft pull, the claw of the inftrument is to be applied to 
the other fide of the tooth, and the turn given in a contrary 
dirediion to the firft. After it has been fufficiently loofened 
in this manner, it is to be laid hold of by a common teeth 
forceps (fig. 54.), and extrailed in the eafieft manner. Up- 
on extraftion of the tooth, any detached fplinters occur- 
ring are to be immediately removed. Should any confider- 
able hemorrhagy take place, the patient may take fome cold 
water, vinegar, or fpirit of wine into his mouth, and doffils 
of lint may be introduced into the focket. After ail thefe 
fail, recourle muft be had to the adlual cautery. . 

When flumps occur from caries, or when the .teeth have 
broken in time of the extrafling, the common key will 
fometimes remove them ; if that fail, the punch (fig. 55.) 
is to be uied. The operator, having this inftrument in one 
hand, is to place the fore finger of the other, with a piece 
ot cloth wrapped round it, upon the infide of the jaw eppo- 
fite to the flump, to protefl the neighbouring parts. 

Teeth can never be tranfplanted with propriety in child- 
hood or in old age. The confutation mufl be free from 
thofe difeafes which affeft the gums. The tooth to be 
tranfplanted muft be taken from a perfon of a iound .con- 
ftitution, otherwife it wifi convey infection. To guard as 
much as pofiible againft infeflion, it fhould be immerfed 
for a few minutes in lukewarm water, and then well dried 
and cleaned. It ought to fit the focket exaflly ; if it be 
too large, it may be filed down, avoiding the enamel as 
much as poffible. The furface of it fhould be at firft on a 
level with the re*>, or rather a little more depreffed, that it 
may be as iecure as poffible in its place. If the tooth fit 
the iocket properly, there will be no occafion for ufing a 
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ligature to fix it; but if a ligature be found neceffiary, it Boils and 
may be made of threads of fine filk properly waxed. Af- 
ter the operation is finifhed, the patient ought to avoid 
whatever may be in danger of {baking the tooth, and this 
is to be attended to till the tooth is perfeftly firm. He 
fhould alfo guard againfl cold and moiit air, and live upon 
fpoon-meat. 

Sect. V. Of Bolls and Excrefcences of the Gums. 

Gum boils may arife from cold or from external violence, Of gum 
&c. but mofl frequently they are the confequence of tooth-b0^8, 

ach. The complaint begins with pain attending a tumor 
on the parts affedled ; by degrees the fide of the face fwells 
confiderably ; the tumor of the gum now begins to point ; 
and if it be not opened, it burfts and gives the patient im- 
mediate relief. When the boil is owing merely to inflam- 
mation, after the matter is evacuated, the complaint goes 
off; but when it proceeds from a caries of a tooth, it wrill 
continue as long as the caufe remains ; the tooth therefore 
ought to be extradled. After the abfeefs has burft, if the 
matter continue to be difebarged, it may fometimes be 
dried up by injedting fome aftringent liquor ; but the moft: 
effedlual method is to lay the abfeefs fully open, and to heal 
it from the bottom by dofiils of lint. Sometimes abfeeffes 
occur of a more obftinate nature, owing to a carious ilate of 
the jaw. In that cafe fuppuration ought to be promoted, 
and the part laid open as loon as matter is formed; keeping 
the paffage open for the difeharge, being the only means for 
effedting a cure. r 

Excrefcences of various degrees cf firmnefs fomerimesExcrcfceft- 
grow upon the gums. Some are foft and fungous, whilecesin t^ls 

others are of a warty nature, • In--general they are not at-^unis* 
tended with pain. They frequently originate from caries ef 
the teeth, or of their fockets; in which cafe the removal of 
the fpoiled teeth, and the fubfequent exfoliation of the cari- 
ous part of the jaw, will often accomplifh a cure. But 
when this does not happen, the tumor fhould be removed as ■ 
foon as it becomes troublefome, otherwife there may be dan- 
ger of its ending in cancer. The removal may be efFedled 
by a ligature or knife, according as the tumor may have a 
narrow or broad balls,- It is fometimes neceflary to ufe a 
fpeculum oris to keen the mouth open. After the tumor 
is extirpated, the wound fhould be allowed to bleed freely, 
to prevent fubfequent inflammation. When the hemorrha- 
gy proceeds too far, it fhould be rellrained by the applica- 
tion of fpirit of wine, or tindlure of myirh, or folution of 
alum, &c. and fhould thefe prove unfuccefsful, the lunar cau- 
llic will feldom fail of having the defired effedl. No dref- 
fings can be applied ; but for fome days after the operation, 
the mouth fhould be frequently wafhed with a warm emol- - 
lient decoffion ; and the cure will be afterwards promoted ’ 
by the application of fome gently: aftringeijt liquor, as port, 
wine, tindlure of rofes, &c. 

Sect. VI. Of Abfeffesy See. in the Antrum Maxlllare. 

This difeafe is known by a pain and uneafinefs beginning 
in the cheek, and extending upwards to the eyes, nofe, and 
ears, together with a fwelling, which in the-latter flages of 
the difeafe tends to a point, melt frequently in the cheek. 
Sometimes a difeharge eulues between the roots of the back- 
teeth, when they happen to penetrate the antrum. Some- 
times a dilcharge of matter from the noftrils takes place, parti- 
cularly when the patient lies on the fide oppofite to the tumor. 
The dileale may arile from cold, or whatever produces in- 
flammation in general ; but the moft common caufes are 
violent fits of the toothach, occafioning exceffive pain and 
inflammation of the membranes of the nofe and antrum. 

The cure is performed by giving a free difeharge to the 
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conterits of the tumor; and this is done in two ways; either 
by extracting one of the two anterior great molares, which 
are lituated under the antrum, and making a perforation 
with a round trocar (fig. 49.) through the bottom of tie 
focket; if this has not been already perforated by the Fangs 
of the tooth or eroded, in which cafe the matter will pats 
out immediately after the extradion : or the perforation may 
be made by the inftrument reprefented in fig- 50. thro’that 
pait of the antrum which projefts outwardly over the molares. 
As mod people with to avoid the pulling of a tooth, when 
it does not appear to be abfolutely neceffary, the perforation 
is commonly made in the way laft mentioned. Some au- 

thors, however, objed to this, as-not giving a fufficiently 
, depending opening" to the matter. As foon as the matter 
is difcharged, a plug may be introduced into the pertora- 
tion, which may be removed frequently to allow the matter 
to pafs out, and to admit aftringent folutions of bark, &c. 
to be occafionally thrown into the cavity of the antrum. In 
this way a cure is obtained, if the bones be found ; ^ut 1 

they are carious, it is impofiible to exped a cure till t e. 
difeafed portions of the bone exfoliate and be removed. 
When cloated blood is formed in the antrum, it is to be re- 
moved in the fame manner. Sometimes the tumor of the 
cheek is owing to a fwelling of the bones, and no matter is 
found in the antrum : In that cafe the operation does harm. 
No external application has yet been difcovered for removing 
fuch a fwelling, though a long continued courfe of mercury 
has been found to be of fome fervice. 
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Sometimes the fnenum linguae extends to the pomt of Lingu*. 

the tongue, and tying it down; whereas, in the natural ftate, 
it ends about one-fourth of an inch farther back. hen 
this is the cafe, it is to be divided, guarding againll wound- 
ing the neighbouring veflels, or the ends of the iauvary 
duds. The divifion may be made with a common fcalpel, 
but Hill better with a pair of very {harp fciffars with blunt 

P°The child being laid acrofs the nurfe’s knee, the furgeon 
fhould open the mouth, and raife the tongue with the two 
firft fingers of the one hand, while with the other he intro- 
duces the fcifiars, and divides the fraenum in the middle, 
and as tar back as is neceffary. 

Sect. X. Of Enlargement of the Tonfils and Lvula. *44 

Sect. VII. Of Ranula. 

This is a tumor under the tongue, moft frequently owing 
to an obftrudion in one of the falivary duds. Sometimes it 
contains matter like the fynovia of the joints, fometimea a 
fatty matter, now and then ftony concretions, but moft com- 
monly a fluid like faliva. It often acquires fuch a fize as 
to prevent fucking in infants, or maftication and fpeech in 
-adults. When the perfon attempts to fpeak, he only 
makes a croaking noife: hence the name of the difeafe. 

The beft mode of treatment is to lay the tumor fully 
open by means of a fcalpel or large lancet, to evacuate its 
contents completely, and then to wafh the cavity with any 
mild fluid, as milk and water. If the fore be difficult to 
heal, tindure of bark or other aftringents may be ufed. 
When the tumor is obferved to be filled with a fatty or 
any other firm fubftance, it ought to be removed entirely. 
The only application neceflary in the time of the cure, is 
the frequent injedion of milk and water, or any other mild 
fluid, by means of a fyringe. 

Sect. VIII. Ulcers within the Mouth. 

When ulcers of the mouth arife from a general affedion 
t of the fyftem, this muft be removed before a cure can be ex- 

peded. When they originate from {harp points in the 
teeth, thefe are to be filed off, and fome aftringent folution 
taken occafionally into the mouth. Isiotwithftanding thefe 

- and other remedies, the fores fometimes becomes worfe, dif- 
charging a thin fetid fames, attended with much pain, and 
putting on every appearance of cancer. In this fituation, ex- 
tirpation is the only thing that can effed a cure. . If the 
fore be only fuperficial, it may pretty readily be extirpated; 
but when deep-feated, it may fometimes be neceflary to cut 
through the whole fubftance of the cheek, and heal the 
fore by the hare lip future. When the tongue is the fub- 
jed of operation, the operator ought to be ready to take 
up the bleeding vcflels by the tenaculum or the needle. A- 

,Jong with ligature, it may be neceflary to ufe aftringent 
gargles, or a mixture of vitriolic acid in water. If thefe 

ifail, the potential or even actual cautery muft be ufed. 

The tonfils fometimes grow fo large and hard as to be-^largt. 
come incurable, and even to threaten fuffocation. 1 he ^ ^ 
tumors here have been commonly confidered as to be of aflls> 
feirrhous nature 5 but they are neither attended with fhoot- 
ing pain, nor are they apt to degenerate into cancer ; neither 
do fwellmgs return after the tonftls have been extirpated; 
hence they ought not to be removed till by their fize they 
impede deglutition or refpiration ; but whenever they do 
this, they may be removed with fafety. The only proper 
method of removing them is that by ligatures, which are 
not only void of danger, but feldom fail to perform a cure. 
If the bafe of the tonfil be fmaller than the top, the liga- 
ture is to be ufed as for polypi in the throat; but however 
broad the bafe of it may be, much difficulty will feldom oc- 
cur in fixing it, for the fwelling is always very prominent. 
In difeafes of this kind both tonfils are generally affeaed; 
but if the removal of one of them forms a fufficient paflage 
for the food, the other may be allowed to remain. When, 
however, it is neceffary to extirpate them both, the inflam- 
matory fyuiptoms produced by the extirpation of the firft 
fhould be allowed to fubfide before any attempt be made 
to remove the other. 

When the form of the tonfils happens to be conical, fo 
that the ligature would be apt to flip over their extremi- 
ties, Mr Chefelden has recommended a needle (fig. 56.), 
with an eye near the point : a double ligature being put 
into the eye, the inftrument is to be puihed through the 
centre of the bafe of the tumor, and the ligature being laid 
hold of by a hook and pulled forwards, the inftrument is to 
be withdrawn ; then it is to be divided, and ft> tied that 
each part may furround one half of the tumor. This method 
however is fcarcely ever found to be neceflary. . 

Enlargements of the uvula, from inflammation or “°^uVUij( 
other caufes, may generally be removed by the frequent life 
of aftringent gargles, as of ftrong infufions of red rofe-leaves 
or of Peruvian bark. But when thefe fail, and the enlarge- 
ment is fo confiderable as to give great uneafinefs by impe- 
ding deglutition, irritating the throat, and fo caufing cough, 
retching, and vomiting, extirpation is the only thing upon ^ 
which any dependence can be placed. Excilion is the rea* j7X(|rpat!Si 
dieft method when the uvula is only elongated ; out when of the i*v'1 

the lize is confiderable, dangerous hemorrhagies fometimesla. 
attend this method; on which account a ligatuie is pre- 
ferable. The operation may be readily perfotmed by thofe 
of the common kind; fome prefer the curved probe-pointed 
biftoury. • r * \ 

In performing the operation, the fpeculum ons (fig. 57>) 
is neceflary to keep the mouth fufficiently open, and the 
uvula fhould be laid hold of by a pair of forceps or a finall 
hook, fo as to keep it firm, and prevent it from falling into 
the throat. After the operation, if the bleeding be confi- 
derable, it may be checked by aftringent gargles, or by 
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touching the part with lunar cauftic ; but this will feldom 
be neceffary. 

When a ligature is to be employed, it may be readily 
done according to the method recommended in the extir- 
pation of polypi. A double canula with a ligature may 
be paffed through the nofe, or the ligature may be applied 
according to Chefelden’s method in extirpation of the ton- 
lils. 

Sect. XI. Offcarifying and fomenting the Throat. 

In inflammatory affections of the throat, the means com- 
monly employed are gargles, fomentations, fcarification, 
or top-bleeding. Gargles are ufeful for cleaning the fauces 
from thick mucus or other fordes; they may likewife be 
ufeful in cafes of ulceration. In relaxation of the parts, 
they are employed to advantage when made of altringent 
materials. Fomentations may be of fome ufe when exter- 
nally applied ; but the fleam of water, &c. drawn into the 
throat, by means of Mudge’s inhaler (fig. ^8.), is preferable. 
Sometimes it is necefl'ary to draw blood from the part af- 
fefted. Here recourfe may be had to fcarifying with a 
common lancet, the tongue being deprefled with a fpatula. 
It may beftillmore readily done by the fcarificator (fig. 59). 
After a fufficient number of punftures have been made, the 
flow of blood may be promoted by the patient’s frequently 
applying warm water to the punftures. When abfcefs forms, 
notwithflanding the ufe of thefe remedies, the matter may 
be difcharged with the fcarificator already mentioned. 

Chap. XVII. Of Difeafes of the Ear, and Operations 
performed upon it. 

Sometimes a thin mertibrane is fpread over the mouth 
iiea-! of the external pafiage, while at other times a confiderable 
exce j part of the paffage is filled up with a flefhy looking fub- 

ii1 fiance, occafioning deafnefs. When the firft circumftance 
I occurs, the fkin is eafily divided by a Ample incifion, and 
I the accretion of its fides may be prevented by a dofiil of 
I lint or a bit of bougie inferted between the edges of the 

<1 wound, and daily cleaned and returned till the part be render- 
I: td callous. 

W ben the other caufe is prefent, the incifion muft be conti- 
I nued confiderably deeper, till the refiftance be remewed, or 
I till the inftrument reach near to the membrane of the tympa- 

num, when the operator lhajdd defift, left the membrane 
Ihould be wounded ; then the lame kind of treatment may be 
followed as in the former cafe. The proper time for perform- 
ing the operation is when children ufually begin to fpeak ; 
for previous to this the patient may be too weakly to bear 
it, and aftei this fpeech would be impeded. 

Sometimes the meatus externus is entirely wanting in 
the temporal-bone. For this an opening through the maf- 
toid procefs has been propofed ; but the operation has not 
been performed, at leaft in this country. 

Children fometimes pufh hard bodies into their ear, or 
4, different kinds of ipfefts occafionally creep into it, fo as to 

I caufe confiderable unealinefs. Subftances lying near the 
eKi| outer end of the pafiage may generally be extrafted by 

I the fmall forceps reprefented in (fig. 60.) ; but round, hard 
I bodies fituated deeper in the paffage are more readily re- 
I moved by a crooked probe. When infedfs are deep feat- 
^ ed in the ear, they ought firft to be killed, by filling the 

31 paffage with oil, or any other fluid which proves noxious to 
1 them, without hurting the tympanum. They may then 
^ be wafhed out by injecting warm water frequently by means 
■ bf a fyringe. 

V ax is one of the moft frequent caufes of deafnefs, and 
Vot. XVIII. Part I. 
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it may be readily detefted by looking into the ear in a clear Difeafes of 
funfhine. , the Ear- , 

Various methods have been propofed for removing v/ax 
from the ear ; but one, not inferior to any, is to throw in Ire-of fupera- 
quently, by means of a lyringe (fig. 6i.), warm milk andl> mdance 
water, or water in which a little foap has been diffolved. ^ ^x

ear 
Affiftance may likewife be given here, by uling along with 
the injeftion a blunt probe or fine hair pencil, by which the 
bottom of the paffage may be cleared out. After the wax is 
removed, the patient ought to guard againfl: the effedfs of 
cold by introducing a little wool for fome time into the meatus. 44g 
When deafnefs is owing to a deficiency of wax in the ear, Oeficicncy 
a little oil of almonds, or even oils of a hotter nature, orwax- 
foap, or galbanum &c. have been of fervice. 249 

Purulent matter is now and then formed in the ears ofdifeharge 
adults, but oftener in thofe of children. Sometimes it isfyon^the 
produced by ulcers fituated in the lining of the meatus, ear. 
or upon the membrane of the tympanum. It feems to 
be merely a local affedlion, and does not, as many have 
fuppofed, originate from morbid humours of the fyftem. 
The remedies belt calculated for removing it are inch as 
are of a moderately aftringent nature, as a weak folutiou 
of faccharum faturni. A little of this may be dropped in 
two or three times a-day, but it is ftill better to ufe a fy- 
ringe. If the difeharge has continued long, it may be 
proper, in addition to the other applications, to keep open 
a fmall blitter for fome time in the neck, arm, or wherever 
it may be thought moft convenient. 

It fometimes happens, particularly in old people, that, 
from expofure to a ftream of cold air, the tympanum becomes 
affefted, and a noife is heard by the patient like the ruftiing 
of water. In other cafes the patient is incapable of accu- 
rately diftinguifhing the words of fome perfons fpeaking in 
a loud tone of voice ; or, in mixed companies, he hears on- 
ly a confufion of founds. Complaints of this kind frequent- 
ly originate from a relaxation of the foft parts of the tym- 
panum ; and though a complete cure is not very frequently 
performed, yet confiderable advantage is fometimes derived 
from the uie of hot ftimulating oils,andfrom keeping the part 
warm at the fame time with a little wool. When deafnefs 
arifes from affedtions of this nature, fome affiftance may be 
derived from colledling the found, fo as to make a ftronger 
imprefiion upon the internal ear. A variety of inftruments 
have been invented for this purpofe. Some ufe a convoluted 
tube as is reprefented in rig. 62, (fee Trumpet); others 
a fort of cup, fig. 63. which is concealed under the hair, 
and fixed to the head with ftraps. 

In fcrophulous habits, fuppurations fometirpes occur in 
the neighbourhood of the ear, and penetrate into the exter- 
nal paffage, or into the tympanum itfelf; after which it is not 
unufual for the fmall bones of the ear to lofe their connec- 
ting membrane, and to be dilcharged along with the matter, 
and for caries to enfue in the tympanum ; in confequence of 
which a high degree of deafnefs is produced, which can never 
be removed. In fuch a fituation little elfe can be attempted 
than to preferve the parts clean and free from fmell, which 
is readily done by inje&ing a little warm milk and wrater 
morning and evening by means of a fyringe. If this be ne- 
glefted, the matter from the carious bones is apt to become 
oft'enfive ; and it commonly continues till the difeafed parts 
are either diffolved and difcharged, or probably during the 
life of the patient. 2^0 

Beiides the affedfions which may arife in the meatus exter-AfTe&ions 
nus, and maybe the caufe of deafnefs, others may occur in'^He Eu- 
or about the meatus internus or euftachian tube, which 
may have in part the fame effedt, though by no means in 
the fame degree. Inflammation and its confequences may 

T originate 
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The Wry originate In the cavity of the tube, or fwellmgs or u c 8 ^ ^ delay of a few moments will often put 

Neck, in the throat may afTeft it fo as tocaufefomedeg ;od t0 the perfon’s exigence. Experience has {hown,/y^ 
. r r ♦Viio ic tKp rafe. it 18 DrcicilCclbiC tO Hit I , , . • »  U nnfnhpr rafes. Kv q 

Chap. 1\\ 

'deafnefs. When this is the cafe, it is praaicable to intro- 
duce a pipe, fig. 64. crooked at the extremity, through 
the month or nofe, and then to injeft into the mouth of the 
euftachian tube any mild fluid which may be tho^ht 

for the purpofe, though no great dependence is to be placed 
151 UP Formerly piercing the lobes of the ears was °longitudinal incifion is to^be made, about an inch 

^r'reccmmend^in complaints of the head mtd^s confidered f^nts. Al^ ^ thfi ,, d cellular fubftance ; 
lobes of the j-s a thirurgical operation ; but it 1S fnTrend beginning at the under edge of the thyroid caitilage , the 
cars. mflefs for the fake of ornament. As the fubftances luipenc ^ g , '., _„j rmifrles are then to be feparated: 

period"to**”the perfon’s exiflence. Experience has down Jy ^ 
indeed, that in bv much the greater number of cafes, by a 
total ftoppage of'refpiration for only five or fix minutes, hie 
is irrecoverably deftroyed. _ , r , t . 

In performing the operation, where, .rom the nature of 
the cafe, fufficient time is allowed, the patient is to be 
laid on his back upon a table, and properly fecured by af. r* n a 1 CofiTinn ic. to be made, about an inch 

uu_ ^ _ *  jftances fufpend- beginning at ^ne uu^ ^ are ^ to be feparated; 
ed at the ears are fometimes fo heavy as to ^ c <^ b h llr,i0;d glaud is to be avoided as much as poflible, on 

- • " ^ V'liTh on ,the 1<beS . A L .oO-nkrltv. As foon as the trachea 13 parts, the perforation fltould be made as bmh on the lobes tn^tnyioiu foon as the trachea 13 
as can be done with propriety, kid bare, the bleeding-veflels, to prevent coughing, are to 
that the perforations be made exactly in the corre pona g fecured then, with a common lancet, a puncture is to 
parts of the ears. Previous to the perforation thc 1 , ^ ash). h ag mav feem praaicable between two rings 
may be marked with ink ; then the patient being feat ^ of fucb a fize as to admit the introduftion 

7 * ——'fcOTk fAhouble camila (fig. 65.). Urge e„ough to -allow ,he 
patient to breathe freely, and of inch a length as neither 
to be in danger of flipping out, nor of irritating the back 
part of the trachea, bach a canula has long been recom. 
mended by Dodor Monro in his courfe of furgery. Pre. 
vious to the introdu&ion the canula may be put ^rough 
fevtral plies of linen comprefs ; or thefe may be firit flit 
half way down, and applied fo that any of them may 
be removed and replaced at pleafure. This double ca- 
nula is to be fixed by a ftrap round the neck ; and when 
mucus obftrufts the paffage of the inftrument, the inner 
tube can be withdrawn, cleared, and readily replaced ; while 
the patient is, during this time, breathing through the outer 
one : and by means of a ferew the tubes can be regulated 
according to the motions of the trachea. After the canula 

may be marked. wn,n nuv , ” r . r 
the lobe of the ear fhould be ftretched upon a piece of cork 
placed beneath it, and perforated with an inftrument, fig. 65. 
The cork is then to be withdrawn with the point of the in- 
fin;ment flicking in it: A imall piece of lead, or filver, or 
gold wire, is now to be inferted into that part of the m r - 
ment which remains in the ear, and on being drawn m 0 

perforation, the wire is to be left -n it By rubbing ,t w h 
oil, and moving it daily, the paffage will foon become calloa , 
and fit for receiving the ornament intended for it. 

Chap. XVIII. 0/ the Wry Neck. 

r, T c Wry neck may be owing to different caufes; as con- 
Pr'; Jclk. traaion of the (Jn in confequence of burn, o. otter Ws 

of fores ; relaxation of the mufcles of one fide o the nec , 
particularly the maftoid, while thofe of the other fide con- 
Lie to idwith vigour; ,"^1 contra^n o t^ » ^ tHe 7d^Son"of duft, Weds, &c. As 
mufcles of one fide of the neck, the others ‘ s foo

P ’as tbe caufes inducing fuffocadon are removed, the 
ufual power ; c r, a bend in the ver e _ _ • canula is to be withdrawn, and the fkin immediately brought 

rutrrlopala over Ore orifice, ana retained ,here by a flip of a«,e _ 

the difeafe, the nrufcle ‘b-M^ d-Ad by gentle ttrokea, ^ ^ ^ ^ 011,y 
fo as to run no rifle of wounding t g don€ however, in cafes of the molt extreme danger, as 
under it. When an Inchon is made either w h ^ ^ attended wkh much hazard ; and there are only two 
divide the mufcle or the fkin, the head is at , Y inftances vet on record of its having been performed with 
of a machine (fig. 66.), to be kept in a proper poiluredu^g J h there are feveral inltances of wounds in the the cure until new granulations form ctii . i up P Y . g. ^rnnhaVus being healed. The operation maybe rendered 
When the difeafe is merely owing to a curve of the bones o obft uaions of the cefophagus become fo 
the neck, the fame kind of machinery may be ufeful with that Lprev n the paffage of nourifhment into the 
recommended for cure in the other parts of the fpme Bu complete as to p e e p g ^ is evident, that 

S/oUXcfe isif^e under end of fhe eefo- 

commonly begins with a flight pain, which gradually be- 
comes worfe, and the head is turned over to the found fide. 
As the difeafe becomes worfe, a fulnefs can be obferved 
very painful to the touch ; and moving the head becomes 
fo diftreffmg as to be almoft impraaicable. The only me- 
thod which has been found to be effe&ual in this cafe, is 
the infertion of a pea-iffue on each fide of the tumor, and 
retaining it till the pain and ftiffnefs are entirely removed. 

phagus, any incifion becomes ufelefs. . , 
In performing the operation, the patient is to be fecured 

in the fame manner as for bronchotomy, and an incihon 
made through the fkin and cellular fubftance as d.rettly 
oppofite as poffible to the part obftruaed. If it be done with 
a view to remove an obftruclion, the mufcles over t e 
trachea are to be pulled to one fide, and the trachea to 
the other, by means of a blunt hook ; by which the ceto- 
phagus will be brought into view. If the obftruaed part now 

Chap. XIX. OfBroncfotcmy and Osfipbagctvny. to be by a 

^ Sr^r^l 
If the patient’s breathing be already flopped, the operation forceps may be abk to reach and jt^ ^ 
ought to be done with the greateft expedition ; uhng any operation is performed, ^ 
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heal, ?6 the fides of it wilt be frequently feparated 
the aft ion of deglutition. On this account as great a de- 
crree of abftinence as poffible is to be advifed ; and nothing 
but nourifhing liquids, in fmall quantities, are to be a lowed. 
The patient Ihould be prevented from moving ms neck; and 
the wound is to be healed as foon as poffible by the lame 
methods which are uied with wounds in other parts ot the 
body. On the other hand, if the operation has been done 
for the purpofe of conveying nourifhment into the ftomach, 
when the patient was diftreffed by a tumor either in the 
cefophagus itfelf or in feme of the neighbouring parts, it 
will be neceffary to keep the wound open during the con- 
tinuance of the tumor, or the life of the patient. 

Chap. XX. Of Sore Nipples. 

Women are more generally affefted with fore nipples in 
fuckling their firlf child than at any period afterwards. This 
may, in fome meafure, be owing to the fmallnefs of the nip- 
ples ; but very often it arifes from their being unaccuitomed 
to the irritation of fucking. In fome cafes, the nipples are fo 
flat, and fo much funk in the breaft, as to render it difficult 
for the child to lay hold of them. Here affiftance can 
fometimes be given, by the mother preffing back the pro- 
minent part of the breaft, fo as to make the nipple projeft 
between two of her fingers. Should this be infuincient, 
the nipple may be made to projeft by applying to it a flout 
child feveral months old : but when this cannot be done, 
breaft-glaffes, fuch as fig. 68. may anfwer the fame purpofe. 
By applying thefe to the nipple, and fucking out the air, 
the child will commonly be enabled to lay hold of it. . 

The nipples at this time are liable to excoriations, 
cracks, or chops; which, though not attended with a foi - 
midable appearance, are frequently more, diftreffing than 
large ulcers. Mild, aftringent, and drying applications 
are moft to be depended upon in fuch complaints; as 
port wine; brandy properly diluted, or lime-water; all 
of which ought to be applied warm. After bathing the 
parts with any of thefe, the nipple ffiould be covered with 
unguentum nutritum, or Goulard’s cerate ; the firil of which 
is conlidered as heft, liven a little foft pomatum fre- 
quently rubbed upon the part, and covered with a foft linen 
rag, is fometimes found to give confideiable relief. But 
the nipple ffiould be perfectly cleared of thefe applications 
before the child is laid to the breaft ; and this may be 
done with a little port wine, or equal parts of brandy and 
vinegar. If proper attention be paid to thefe remedies, 
they will commonly be found to have the deiired effeft ; 
but if the contrary ffiould happen, another remains to be 
mentioned, which, in different inftances, has given great 
relief: it confifts in the application of a thin fkin to the 
nipple, as the neck and part of the body of a fwine s 
bladder with an aperture in it; which, being properly 
moiftened and fixed to the breaft, will completely pro- 
teft it in the time of fucking. As long as the nipples re- 
main any way aftefted, fmail cups of glals or tin are ufeful 
for retaining the dreffings, defending the nipples from the 
friftion of the clothes, and receiving any milk which may 
fall from the breaft. 

Chap. XXI. Of Paracentefis of the Thorax. 

When either the aftion of the heart or of the lungs is 
impeded by fluids collefted in die cavity of the pleura, a 

’ difeharge of thefe fluids by a perforation is the only chance 
the patient has tor relief. The fluids which colleft in the 
pleura are, ferum, blood, air, or pus. A colleftion of water 
or ferum is frequently found in the thorax, combined with 
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by dropfy in other parts of the body ; but the affieftiort is often T,*ric
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local, and it is then chiefly that advantage is to be derived ^ ”.ax 
e 

from an operation. Befides, in the two great cavities of i _ —} 
the thorax, colleftions of water are frequently met with in 
the pericardium, and are laid to be fometimes discovered 257 
between the layers of the anterior mediaftinum. The dif-Symptoms 
cafe is marked by the following iymptoms: There is a ienfe .'f 
of weight or oppreflion in the thorax, and difficulty 
breathing ; the patient has frequently a more uneafy fen- 
fation'in one fide than in the other ;.has fudden ftartings 
during deep, with a fenfe of fuffocation ; is troubled with 
a frequent dry cough ; the p'ulle is fmall and irregulai ; 
the fkin dry, and the urine fcanty. 

With thefe fymptoms there are commonly other marks 
of dropfy ; and the patient fometimes, upon any fudden 
motion, is fenfible of an undulation within the cheft ; and 
when the quantity of water is confiderable, the undulation 
will even be heard by the byflanders, if the body be fmartly 
agitated. For this purpofe, the patient’s body ffiould be 
uncovered while under examination ; and the furgeon fhould 
place his hand upon the breaft near the fternum ; then an 
affiftant ought to raife the patient fuddenly from an hori- 
zontal to an ereft pofture, or to ftand behind the patient 
and make fudden jerks; when, if water be prefent, the 
undulation will be felt ; but it is.necefiary to guard againft 
being deceived by the noife fometimes made by the contents 
of the ftomach. 

When the water is collefted in one fide only, if the 
difeafe be of long ftanding, for the moft part that fide is 
more prominent than the other. If the water be in the 
pericardium, the fymptoms are nearly the fame as thofe 
above enumerated, with this difference, that the pain is ge- 
nerally felt behind, and to the left fide of the fternum { 
and the ftroke of the heart is as if buried in water, while 
an undulatorv motion has been faid to be felt oppofite 
to the anterior extremities of the child, fourth, and fifth 
ribs. 458 

In the treatment of this difeafe, little advantage can be internal re« 
derived from internal remedies. Squills, cream of tartar, medics 
mercury, and digitalis, are upon fome occafions attended 
with advantage ; but the only method from which we can 
expeft any degree of fuccefs is the removing of the water 
by an operation, which ffiould be performed as foon as 
there is reafon to expeft that danger may arife from delay- 
ing it longer. The operation is done in the fame way as 
fliall be afterwards deferibed in the cafe of empyema. ^ 

Blood collefted in the thorax is always extravafated thro’ B’ood col. 
fome wound or rupture of the veffels of the lungs or thorax, le&ed in 
The breathing becomes oppreffed, the motion of the heart the thorax, 
and arteries feeble and irregular, and all theie fymptoms 
are more diftreffing than colleftions of other fluids. As. 
it frequently happens, in cafes of this kind, that fome of 
the veffels of the lungs are injured, part of the blood is 
thrown up by coughing ; which, when confiderable, gives 
a temporary relief to the lungs and heart; and while this 
is the cafe, no operation is neceffary; but whenever the 
aftion of thefe parts becomes much impeded by a great ac- 
cumulation of blood, a perforation ought to be made to 
difeharge it. When the extravafated blood is too firmly 
coagulated to pafs off by a perforation, the wound ought 
to be made conliderably larger ; and if this be infufficient, 
injeftions of warm water ought to be thrown in, and allowed 
to remain for fome time, to promote the diffolution of the 
mafs, which is afterwards to be evacuated. If the extrava- 
fation has been occafioned by a wound in the lower part of the 
thorax, a new perforation will be unneceffary ; an enlarge- 
ment of the wound will be quite fufficient. But if it be 
fituated in the upper part of the cavity, a perforation in the 

T 2 middle 
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micJdle and lateral part of the thorax ought to be made, 

tdis of the that the blood may be freely difeharged. In cafe of a rib 
°ra3;' being fradtured, or a veffel ruptured, the incifion ought to 

be made as near as poffible to the part affefted, to allow the 
blood to efcape, and loofe pieces of bones to be removed. 

The difeharge of air into the cavity of the thorax pro- 
tef) in the duces fymptoms little lefs alarming than thofe proceeding 
thorax. from the effulion of blood. In general they are, oppreffion 

4 in breathing : a tightnefs of the bread, attended with pain ; 
inability to breathe in the recumbent pofture ; a fluihing 
and fwellmg of the face ; a feeble, and at lad an irregular 
pulfe : The extremities become cold, and cold fweats break 
out on the forehead. With thefe fymptoms there is fre- 
quently a fwelling over the external parts of the body, by 
air getting from the ruptured lungs into the common cel- 
lular fubdance ; and all thefe complaints increafing, . the 
patient, if not quickly relieved, foon dies ; fometimes in a 
few hours, with maiks of fuffocation. 

Air may be produced in the cavity of the thorax by 
wounds in the lungs, by mortification generating air in 
any of the thoracic vifeera, by erofion of ulcers, by lacera- 
tion in confequence of, fratture in any of the bones of the 
thorax. 

We didinguifh this from other colle&ions by the fudden 
opprefiion in breathing, by the fludring of the face, by no 
blood being thrown up, and by the emphyfematous fwdling 
of the ched and other parts, which has a crackling noife upon 
being prefled. 

The treatment of this complaint confids in making fmall 
pun&ures in the affefted part of the fkin, fo as to allow the 
air to efcape from the cellular fubdance ; and if the air fhall 
have fpread to didant pat ts of the body, it will efcape mod 
readily by fuch openings. But if this give no relief to the 
oppreffed breathing, paraeentefis ought to be performed. 
In former times, patients labouring under fuch fymptoms 
were aimed condantly left to their fate. Within thefe few 
years, however, fome cafes have occrrrred where the patients 
have been completely relieved by an operation being per- 
formed. This is done in the fame way as in the evacuation 
of other fluids. > 

561 Purulent matter is more frequently colleifled in the tho- 
r.n-.phycma^ tpan any other fluid : it is much more frequently form- 
leified in * ed, however, than confined fhere. As the matter is ufually 
the thoiax. fpit up as fad as it is generated, in the diffe&ions of thole 

vvho have died of this Ipecies of confumption, much extra- 
vafated pus is rarely found in the cavity of the thorax, 
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though a great portion of the lungs be deilroyed. Caies 

done upon the part where the colle&ion is fuppofed to be Patatf, 
fituated ; and this may be known by the feat of the previ- tefis^ 
ous pain, and perhaps by the matter being didinguifhed 
between two of the ribs. If no matter dow, it is probably 
feated in the fubdance of the lungs ; but even in this cafe, Mag,, 
fuch an opening may be ufeful, by taking off the fupport,PerS - 1 - " - * r , n ■ • the “ 

not unfrequently occur, however, which require the opera, 
lion ; and thefe may be didinguilhed by the following fymp- 
toms : The patient at fird generally complains of a fixed 
pain in fome part of the thorax, attended with heat, quick 
pulfe, and other fymptoms of indammation ; refpiration be- 
comes oppreffed; he is unable to lie on the found fide ; 
er, if both fides be adefted, can only lie on his back ; has a 
condant tickling cough, clammy fweats, frequent rigors 
or fhiverings. If thefe lymptoms be attended with an en- 
largement of the affe&ed fide, or with a foft cedematous 
fulnefs there, and, along with thefe, if there be a fenfible 
undulation of a fluid, it may be concluded that a colleftion 
of matter is formed. The matter is commonly fird formed 
in the fubdance of the lungs, and is afterwards difeharged 
into the cavity of the pleura, though in many indances 
large quantities of purulent matter have been found to ori- 
ginal. from an indamed ltat(e of the pleura. 

Ihe operation ought to be performed as foon as there 
is evidence of the collection being the caufe of the op- 
prciTcri breathing, and that there are no figns of this be- 
ing relieved by expectoration. The operation ought to be 

8 

and giving the abfeefs an opportunity of burding. If the^V. 
undulation of the fluid be general, the operation is to be per- clar^ 
formed in the following manner : The patient is to be laid fluids f,; 
in an horizontal podure, with the affeCted fide inclining atlletkt 
little over a table. An incifion is then to be made with a leal- 
pel through the fkin and cellular fubdance, between the lixth 
and feventh ribs, and half way between the tpine and der- 
num, from one to two inches in length, and in the dire&ion 
of the ribs. The mufcles are then to be cut through, keeping 
as near as pofiible to the upper edge of the inferior rib to 
avoid wounding the intercoilal veffels and nerves. As there 
is no occafion for the bottom of the wound being of the fame 
length with the external incifion, it may be gradually con- 
tracted, fo as at lad to be only about the half. The pleura 
being now txpofed, is5, to be divided by flight fcratches, ta- 
king the affidance of a furrowed probe to prevent the lungs 
from being injured, in cafe they fhall be found adhering to 
the ribs. If the contrary takes place, the duid will rulh out 
immediately upon a fmall opening being made into the cavity 
of the thorax ; but if an adhefion appear, and if it- be flight, 
which may be known by the introduction of a blunt probe, as 
much of it may probably be feparated as to allow the fluid to 
efcape. In cafe it be confiderable, the incifion is either to 
be continued a little nearer to the dernum, or an attempt 
made in fome other part. After the fluid is obierved to 
flow, it wall be proper to introduce a filver canula, fig. 69. 
at the opening ; by which means it will run more readily off, 
or can be more eafily flopped in cafe the patient become 
faint. If the quantity of fluid be not eonfiderable, it may 
generally be drawn off at once ; but if it be great, partial 
evacuations ought to be made at different intervals, as cir- 
cumdances may direCl. 

The canula therefore fhould be fo formed, that by means 
of a ffrap put round the body of the patient, it can be 
readily fecured. Its mouth is to be fhut by means of a 
cork. A pledget of emollient ointment is to be laid over 
the wound ; and the whole being fixed by a napkin and 
fcapulary bandage, the patient fliould he laid to red. The 
remainder may be drawn ofl', probably in a day or two, or 
as foon as it is fuppofed the patient can bear it. After 
the fluid is carried off, the canuia is to be withdrawn and 
the wound healed ; or in cafe the operator be afraid of 
bad effeCls being produced upon the lungs by irritation 
from the canula, though of this there will be little danger, 
as the lungs will generally be out of its reach, the fkin may 
be fo drawn back before the fird incilion is made as after- 
wards to ferve the purpofe of a valve. And for fome days 
alter the operation, the incifion in the integuments may be 
brought oppofite to that in the pleura, to allow the matter 
to run ofi', or to produce a radical cure by exciting a cer- 
tain degree of inflammation over the lungs and infide of the 
thorax. 

After the matter is evacuated, the wound ought to be 
kept open a confiderable time for the purpofe of difehar- 
ging the matter as fad as it is collefted. If the wound be 
apt to heal up too loon, which will be known by the lymp- 
toms of oppreflion being renewed, it will be prope'r to keep 
the paffage open by tents, or to introduce a bougie or fil- 
ver cajsula a few hours occafionally, till the fource of the 
matter be dried up; which, however, feldom happens for a 
confiderable time, and frequently never. By attending to 
this circumftance, the patient may enjoy good health; where.- 

as*. 
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icetw as, by the negleft of it, a repetition of the firft operation 
of lP would foon be necefiary. 

E 

loir 
Chap. XXII. Of Paracentefis cf the Abdomen, or Tap- 

ping. 

This operation is an opening made into the abdomen, 
J1 in order to empty any quantity of extravaiated water col- 

lefted in that fpecies of dropfy called the afcites. 
A fluid in the cavity of the abdomen is difcovered by the 

flildirfwelling which it produces ; by a fenle of tightnels in the 
abdB part affe&ed ; by laborious and difficult breathing, efpecially 

when in the horizontal pofture ; but particularly by a fenfe 
of fluctuation being communicated to the fingers placed on 
one fide of the abdomen, while the Iwellinsr is 

Plat 

while the fwelling is forcibly 
llruck on the oppoflte fide, d here is befides much third, 
a dry fkin, fcantinefsof urine, &c. Whatever may be the in- 
fluence of diuretics and other evacuations in the cure of 
general dropfical atfe&ions, they are rarely ferviceable in 
local difeafes of this kind, and even the operation of tap- 
ping feldom cures the diftemper ; but it commonly gives the 
patient eafe for the prefent time, and is attended vcith very 
little pain. - 

Upon the fuppofition that nothing forbids the extraflion 
^ of the water, the manner of operating is this : Having pla- 
r ced the patient in an horizontal Ittuation, as beft fuited to 

prevent fainting, and to allow the water to run freely. off, 
the part to be perforated ought to be marked with ink ; 
and the moft approved part for the operation feems to be 
at a point lying at nearly an equal diftance between the um- 
bilicus and the centre of the fpine of the os ilium, this be- 
ing moft out of the way of any of the vifcera, and luffici- 
ently depending to allow the water to efcape ; and as the 
fplecn is lefs frequently enlarged than the liver, the left fide 
is generally preferred. Various means have been ufed for 
applying an equal preffure in this operation. Some apply 
preflure by the hands of affiftants ; others ufe a broad piece 
of flannel, or other kinds of cloth, ffiE a certain way from 
each end ; then the ends are drawn by affiftants till fuffici- 
ent preffure is made. Broad belts are ufed by feme prac- 
titioners ; but one of the beft contrivances for this purpofe 
is the bandage invented by the late Dr Monro, (fig. 70.) 
Till very lately, a punfture was firft made with a lancet, 
then a trocar of a round form (fig. 71.), and with a trian- 
gular point, was conftantly ufed : but the entrance of this 
inftrument being always attended with difficulty and pain, 
a fiat trocar is now very frequently employed ; and that in- 
vented by Mr Andree (rig. 72.) feems the beft which has yet 
appeared. The bandage being now applied and drawn a 
little tight, the part to be punctured is to projedf a little 
over the edge of the bed. The operator fixes the head of 
the trocar in the palm, while the fore finger direfis the 
point of the inftrument. He is then to pufh it forwards 
till he is fatisfied, by the want of refiftance, that the end 
of the canula’ has reached the cavity ©f the abdomen. The 
perforator is now to be withdrawn, and the water allowed 
to flow as long as any of it can be taken off, the bandage 
being from time to time pulled to favour tiie difeharge. 
But if the patient become faint, a ftop for a tewr minutes 
fhonld be put to the difeharge every now and then, by 
placing the point of the finger upon the mouth of the ca- 
nula. If any of the vifeera happen to ftop the flow of 
the water before the fwelling is much diminifhed, a blunt 
probe is to be introduced, but bent at the end, left it flip 
into the cavity of the abdomen. When the ferum is thick 
and gelatinous, it may fometimes be neceffary to introduce a 
larger trocarthan the one firlt employed. When the water does 
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not flow, becaufe it is collected into cifts, the canula is to?ayaren- 
be withdrawn, and the wound covered with a pledget of1^*^^6 

Ample ointment. The operation may then be renewed im- 5cc< 
mediately, or on the following day, upon the oppofite fide ■—y 
of the abdomen, or in the moft depending part of the tu- 
mor, in whatever part of the abdomen it may be placed. 

During the operation it is neceffary to keep up a pref- 
fure on the abdomen, otherwiie the patient will be apt to 
fall into faintings from the weight on the great veffels of 
the abdomen being taken off, and the firtking of the dia- 
phragm iucceeding, in confequence of which more blood 
flows into the inferior veffels than ufual, the fuperior ones 
are left too empty, and thus the regular progrels of the 
circulation is interrupted. To obviate this, the preflure 
muft not only be made during the operation, but be after- 
wards continued. As to the drefiing, it has been already 
mentioned, that the wound may be covered with a pledget of 
Ample ointment ; but between the fldn and the roller fome 
recommend a piece of flannel dipped in brandy or ipirit of 
wine to be applied. The bandaging in this manner may 
even have fome effe£t in preventing a return of the dif- 
order. When the water again collefts, the operation fhould 
be repeated whenever the iwelling has acquired a confider- 
able fize : and though this operation does not always ef- 
feft an abfolute cure, yet it fometimes preferves life a great 
many years, and even a comfortable one, efpecially if the wa- . 
ters have been long collected. 

After the operation, practitioners adviie the abdomen to 
be frequently rubbed with aftringent fpirituous applica- 
tions. This cannot be done for the firft two days after 
the operation, as it would then be improper to remove the 
bandages ; but alter that time, they may be removed daily, 
for about a quarter of an hour ; and camphorated fjairit of 
wine, or other applications which may have a fimilar effect,, 
may be applied with ftrong friCfion over the abdomen, the 
body being kept, during this period, in the horizontal fitu- 
ation, and the bandage applied immediately after the fric- 
tion is finifhed. _ 

Sometimes, inftead of water, we find air contained in of Tympa- 
the abdomen ; and the inflation is of two kinds : h irft, nues. 
that in which the air is contained in the inteftir.es ; in which 
cafe the patient has frequent explofions of wind, with a 
fwelling of the belly frequently unequal. Secondly, where the 
air is colleCled in the cavity of the abdomen ; and here the 
fwelling is more equal, without any confiderable. emiffion 
of air. In both varieties of the difeafe the fwelling is more 
tenfe than where water is contained, and the belly founds 
when flruck, and affords to the touch and preffure near- 
ly the fame feufation as is received from a bladder filled 
with air. Or theie two diforders the former is by much 
the moft common. Many extenfive praftitioners have never 
met with an inftance of true abdominal tympanites. A few 
well authenticated cafes, however, have occurred, where the 
air was collected between the containing and contained parts 
of the abdomen. In fome of them the air was found to 
have efcaped by a fmail hole in the inteftines, from which 
it has been fuppofed that the other cafes were of the fame 
nature. When the fymptoms become urgent, there is as 
much neceffity for difeharging the air as for drawing off 
the water in cafes of dropfy. The preffure and perforation 
are to be made in the fame manner as diredled for afeitee, 
with this difference only, that a trocar of the very fmalleit 
fize ought to be ufed for by it the air can be as eafil/ 
difeharged, and the wound will heal more readily than when 
a large opening is made. After the air has been extracted, 
the treatment ought to be nearly the fame as that recomi- 
mended in cafes of afcites,. 

Chap.,. 
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Definition 
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Chap. XXIIL 0/Hernia'. 

Sect. T. Of IIemit in general 

The name of hernia might with propriety be applied to n naiiiv.  - * * r C 
,ry fwtHing occaiioned by the diflodgment of parts from ..y . .h- in a ftate of health, they boundaries within which, 

are contained ; but the general acceptation of the term im- 
plies a 

267 
Situation 
and con 

tumor produced by the protrulion of fome part or 
parts from the cavity of the abdomen. 

The parts in which hernixe ufually appear are the groin, 
ferotum, labia pudendi, the upper and fore part 

268 
Their dif- 
ferent 
nanus. 

269 
Caufes 

of the 

tents of her-thi-h, the umbilicus, and different points between the mter- 
ilices of the abdominal muicles. iff the duration of luc tu- 
mors be various, the vifeera which produce them are itiil 
more fo ; mfiances having occurred of the ftomach, yteius, 
liver, fpleen, and bladder, being found to form their con- 
tents. But a part of the intellinal canal, or a portion of 
the omentum, are from experience known to be the moft fre- 
quent caufe of their formation. ^ 

From thefe circumftances of fituation and contents, all 
the different appellations are derived by' which hernias are 
diftinguifhed. Thus they are termed inguinal, ferotai, femo- 
ral, umbilical, and ventral; from their appearing the 
groin, feroturr, thigh, navel, or belly. When the tumor is 
confined to the groin, the hernia is faid to be incomplete, 
and is termed bubonocele; but when the fwelling reaches 
down to the bottom of the ferotum, the rupture is then fup- 
pofed to be complete, and the difeafe obtains the name of 

Jcrotal rupture, or ofchiocele. 
Of thefe diforders the inguinal hernia is by much the moft 

frequent; next to that is the femoral. I he umbilical is fel- 
dom obferved in men, or even in women who nave not born 
children. . . . 

The caufes which tend to the production of hernia in its 
more ufurj form are thele: 

^auic3 I. The containing parts of the abdomen we know to be 
™hkh pro. elaitic and compreffible ; whatever, therefore, tends to pro- 
duce them. duce a diminution of capacity in the cavity of the abdomen, 

muff occalion a proportional degree of rifle of iome of the 
contained parts being puihed from their natural fituations. 
Violent coughing, crying, laughter, or great bodily exer- 
tion, are attended with more or lefs contraction of the ab- 
dominal mufcles, and particularly' of the diaphragm ; and as 
the contraction of thefe mufcles muff always diminifh the ab- 
dominal cavity, thefe caufes therefore are frequently found 
to be productive of hernia. 

II. Falls, in confequence of the derangement they pro- 
duce in the abdominal vifeera, from the fudden and violent 
fiiock with which they are often attended, are not unfre- 

' quently the immediate caufes of hernia. 
III. Perfons of a preternatural laxity of frame are very 

liable to herniae. The containing parts of the abdomen, 
from the want of a fufficient tone and firmnefs, are unable in 
fuch people to refifl on all occafions the weight of the diffe- 
rent vifeera ; and they are therefore more particularly expo- 
fed to diforders of this kind on the fiighteft application of 
any of the caufes already mentioned. 

IV. Sprains are apt to induce alacrity of the part injured; 
and have therefore a limilar influence in inducing hernice with 
general laxity. 

V. It has been obferved that the people of thofe countries 
where oil is much ufed as an article of diet, are particularly 
liable to hernias. 

In whatever parts the parietes of the abdomen happen to 
be weakeft, thefe various caufes will moft readily operate 
in producing hernias ; and accordingly we find, that delcents 
of the bowels ufually occur only in fuch parts. 

E R Y, . Chap,X5 
In whatever fituation a protmfion of any portion of the Hen, 

inteftines occurs, except in the cafe of the hernia congenita, gw 
as all the vifeera are contained within the peritonaeum, a 
portion of that membrane, it is evident, muft be carried 
down together with the parts protruded; and in eve-of^ 
Ty fuch imtance, it is this portion of the peritonaeum which ma.] 
goes down along with the gut, that is termed the hernial 
Jar. The fize of this fac is various in different iubjects, and 
in different ftages of the fame diforder. On the firft appear- 
ance of the difeafe, it is commonly of no very confiderable 
fize, as fuch fwellings feldom acquire any great bulk at 
once : but by repeated defeents of the bowels, it comes 
to be puihed lower and lowei, till in fome mllances its 
bulk becomes very confiderable indeed ; and when in this 
advanced period of the diforder the fac happens to be 
laid open, it is found to contain either large quantities of 
omentum or inteftine, and frequently large portions of each. 
As the peritonaeum has this property in common with 
many other parts of the body, of thickening according to 
the decree of any gradual extenfion applied to it, ft) in ma- 
ny inftances the thicknefs and firmnefs of the hernial fac are 
often really aftonifhing. 

AH the bad fymptoms which are found to occur in her-Cat 
nis, proceed, as may be readily fuppofed, either from ob-Jhe 
llruaion to the paffage of the faeces when the_ inteftinal ca-]J 
nal forms the tumor, or from a iloppage of circulation oc-pes 
cafioned by ftriaure on the prolapfed parts : fo that the at-nia 
tending fymptoms, it is evident, will be always more or left 
hazardous according to the nature of the parts fo protiu* 
ded. 

Thus, when omentum alone forms the fubftance of her- 
nial fwellings, as that organ does not appear to he fo imme- 
diately neceffary for life as many of the other vifeera, fuch 
tumors accordingly are not fo frequently productive of bad 
confequences, at leafl they are feldom in any degree fo ha- 
zardous as when a part of the alimentary canal is either pro- 
truded by itfelf or along with omentum. 

Although this, however, is in general the cafe, jet it 
does fometimes happen, that even an omental rupture is pro- 
ductive of no fmall degree of danger. When a ftridlure fo 
complete upon it occurs as to occafion a ftoppage of circu- 
lation in the protruded part, mortification with-all its bad 
confequences muft be the certain event: And befides,jhe 
connection between the omentum, ftomach, and other vifee- 
ra, is fuch, that a fudden defeent of any conliderable portion 
of the former fometimes brings on vomiting, hickup, and 
other troublefome fymptoms : And laftly, although l rup- 
ture containing omentum only might not of itfelf produce 
any thing bad ; yet as the paffage through which the omen- 
tum has flipped muft of neceffity continue open fo long as 
that vifeus remains protruded, and as that circumftance alone 
muft, fo long as it continues, render it more eafy for a por- 
tion of gut likewufe to get down, this of itfelf is a fufficient 
reafon for intitling even this fpecies of hernia to the fenous 
attention of praCtitioners. 

But whatever the contents of fuch fwellings may be, as 
their remaining in fome inftances lor a confiderable length 
of time without being productive of any bad fymptoins, 
muft proceed entirely from the circulation continuing to go 
freely on, notwithftanding the derangement of parts; io, 
whenever a ftriClure occurs up the protruded vifeera, fin 
ficient to produce either a ftoppage of the circulation, or 
of the fecal contents of the alimentary canal, when a por- 
tion of gut forms the difeafe, the following in general are 
the fymptoms which accrue. 

An elaftic colourlefs fwelling is obferved at the part affec- 
ted ; a flight pain is felt not only in the fwelling itfelff 
but, if part of the alimentary canal is down, an univerial un- 1 eafinels 
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‘i, Krce;„ei over the whole abdomen, and thi, pain be removed, nothing efteftnal can be done for the relief of Kern,*.,. 
"always rendered worfe by con^hing.fneezm^ or any vio- 1

methods havc bcen att£mpted by praaitlonera' ' ‘ 

fcnt
|"

ert!°;a„ qet^ncfd^chargeTy ftooU'becomes holand for the removal of ftriaure In thefe d.ford.rs; all of whteh retelling , can c . J’ V fnurd ouick and hard, may be comprehended under two general heads, 
reftlefs; and the pulfe is y ^ J a reduai-on of the protruded parts, with. 

out the interpofition of incifion or any chirurgical operation 
properly fo called ; and, 

II. A divifion of the parts producing the Itriftnre, fo as to 
admit of a replacement of the deranged vilcera, conilituting 
what is termed the operation for the hernia. . 

The remedies to be emoloyed for aecomplifhing the nr.u 
of thefe are, a proper pofture of the patient, with the ma- 
nual affiftance of a practitioner ; blood-letting, flimulatmg 

w!:„ rte fweihng is formed entirely by a portion of gnt, 
■c no feces be contained in it, it has a imooth, equ<d fur 
le • and is eaf.ly compreffible, but inftantly returns to its 
fumer fize on the preflure being removed : but, »n girt-rup- 
tu-es of long Handing, where hard faeces have colleAec m 
the protruded bowels, confiderable inequalities are detected. 
When a rain the tumor is compofed both of gut andomen- 
tun, its appearance is always unequal, it feels fo* and fome- 
uhat like dough, and of courfe is »ot flo elaftic as when what like dough, and o coin s. is no c* . dyfters, opiates, the warm bath, and proper applications precdtheimeft.^ony.s^^rAhot^ltke ^ M; there then no other 
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to the tumor itieh. — If thefe fail, there is then no other 
means of cure left but the operation of dividing the integu- 
ments, and replacing the vifeera. »7<» 

As icon as the affiflancc of a praftitioner is defined for Method aF 
the removal of fymptomsin cafes of hernia, the hr it circum-facing 
fiance requiring his attention is the placing of his patient 
in fnch a poll are as will moft probably favour the return of 
the protruded parts. Placing the patient’s feet over the 

tn|it'j s 
moiifi- 
:ion 1 

tint 
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die other, it is compreffible, it does not fo readily regain its 
former dimeniions on the preffure being taken oft. 

It will be readily fuppofed, that the fymptoms we have 
deferibed never can happen from the prefence of omen- 
tum on/v : For although ftnfture produced on a portion 
of omentum, even when no part of the inteftmal tube is 
down, does now and then occafion a good deal o. d.dref, 
fuch as pain in the part, heknefs, vomiting, an twite g n oidders a^0ther perfon, while his body is allowed to 
pains through the whole belly ? Yet ^ u f hang downwards, and caufing him to be a good deal jolted 

fr“ of gut l ef- about, has ou feme cccafmns aulwctcd when otoev mean. 
haed. If thefe fymptoms we have defcribed ^ be1"^ ‘^Thc’furgeon Ihould at the fame time endeavour to affifb 
duced by a ftrangubted gut, are not now obviated by a re incl^o ^ ^ of Rtle preffure with 
inoval of the ftridure which produce., his hands and fingeis. In the inguinal or fcrotal hernia, this 
retching terminate m frequent vomitings,^^ preffiure (hould be5 made obliquely upwards and outwards to 

correfpond with the opening in the external oblique mufcle; and afterwards of a more'fetid patter ; the belly becomes 
tenle: the pain turns more violent; a di'dreffing con- 
vuliive hickup comes on ; the fever, which before was 
not apparently of much confequence, now becomes very for- 
midable ; and a total want of reft, with a very difagreeaDle 
ftate of anxiety, continues through the whole courfe of the 
complaint.-Thefe fymptoms having gone on with violence 
for lome time, the patient is at laft commonly relieved m a 
fudden from all manner of pain; and then he flatters um- 
felf that all danger is over. But in'lead of that, the pulie, 
from having been hard and frequent, becomes languid and 
interrupted^; cold fweat breaks out over the whole body, but 
efpecially on the extremities ; the eyes acquire a Kind ot 
languor; the tenfenefs of the abdomen fubfldes, and the 
{welling of the part afTefted difappears ; the teguments co- 
vering the parts, which berore were either of a natural ap- 
pearance, or had fomewhat of a reddifh inflamed caft, now 
acquire a livid hue, and a windy crepitous feel is diftmgudb- 
able all over the courfe of the fwelling. If the protruc.ed 
parts have not of themfelves gone entirely up, their return 
is now in general eafily effedled by a fmall degree of pi- 
fure, and the patient then difeharges freely by ftool ; but 
the cold fweats increafing, the hickup turns more vio- 
lent, and death itfelf is at laft ufhered in by its ufual fore- 
runners, fubultus tendinum, and other couvulfive twitch- 
ing*. . . 

Thefe are the ordinary fymptoms of what is termed a 
Jlrangulated or incarcerated gut-hernia : tnat is, when the 
parts protruded become fo affefted by ftriAure as to pro- 
duce pain ; and do not either return to their natural fitua- 
tions on the patient’s getting into a horizontal pofture, or 
cannot even be immediately replaced by the hands of a prac- 
titioner. 

In whatever fituation a ftrangulated hernia occurs, the 
only rational method of cure, it is evident, muft confift in 

in the femoral hernia it ought to be made direftly upwards;, 
in the umbilical and ventral hernia direcdy backwards. 
The fwelling fhould be grafped with one hand at the bot- 
tom, while with the lingers of the other hand an attempt is 
made to pufh gently the contents of tha tumor into their 
place, always obferving that the pat ts laft protruded be ftril. 
reduced. This operation is by authors termed the taxis. 

When the means now mentioned.have failed, no remedy 
affords more relief than blood-letting; The quantity to be 
drawn ought chiefly to be determined by the ftrength of 
the patient. There is fcarcely any chfeafe, however, where 
fuch large quantities of blood can with propriety be taken 
from weak people. Blooding till the patient- is in a ftate 
of deliquium animi^.is frequently known to produce a more 
effectual relaxation of the mufcles-than can be done by any 
other means. Oil that account it is fometimes advifed m 
cafes of hernia., and the pra&ice is now. and then attended 
with advantage. run. 

As an obftinate aottivenefs is commonly one ot the moit 
alarming fymptoms of hernia, it has been a common prac- 
tice to exhibit a variety of ftimulating purgatives both by 
thc mouth and anus ; but they are very feldom of much ler- 
vice, and in that cafe almoft univerfally do injury, by increa- 
fing not onlv the ficknefs at ftomach, but the tenhon and 
pain of the tumor. When they are to be employed, they 
ought to be thrown up by the anus. For this purpofe aloes 
and other ftimulating fubftances, hut particularly tobacco- 
fmoke, are employed ; and although this laft remedy, which 
is to be thrown in by double bellows, &c. does not always 
aft as a purgative, it may be ufefully employed as an ano- 
dyne. Where an evacuation by ftool is wanted, it may in 
general be readily procured by the injeaion of warm water, 
in which a little Caftile foap is diffolved, in the proportion only rational method of cure, it is evident, mu.t comm in m drachm and a half of the latter to a pound 

the removal of that ftriaure which prevents the return of of a dradi bathI ig another remedy greatly 
the protruded parts. It is that ftriaure which ought to of the form . • JL c r IoCal aoDlication, 
l>e conlidered as the caufe of all the mifehief; and ualefs it extohed, eit er y gene • 
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Hernia in by means of warm water put into ox-bladders covered with 
^general, flanngjj and laid acrofs the abdomen. 

'r* ‘ To diminifh the fize of the tumor, remedies of an oppo- 
fite quality from thefe have been ufed ; and though by fome 
this practice has been conhdered as hazardous, yet by 
others, particularly by the late Dr Monro and Mr Benja- 
min Bell, more advantage has been found from cooling ap- 
plications than from thofe of a different nature. Snow, ice, 
or cloths dipped in a recent folution of fal ammoniac in 
water and vinegar, or cold faturnine applications, or cold 
water and vinegar, have been employed with advan- 
tage. If, n'otwithllanding thefe remedies, the difeafe be- 
comes worfe, and no probability remains of fuccefs, the di- 
vifion of the parts producing the flricture can alone fave the 
life of the patient. 

To determine the exaft time at which to proceed to an 
operation, has been coniidered as one of the niceft points in 
furgery. In general, when every attempt has failed, and 
no repetition of the former remedies is likely to fucceerj, 
the furgeon ought certainly to proceed to the operation. 
A few hours, even when affiftance has been early applied, is 
perhaps all the time which ought ever to be confumed in 
trials of this nature. But however neceffary this operation 
may be when a patient’s life is in danger, as it is always at- 
tended with fome degree of hazard, it ought never to be 
pvadlifed where fymptoms of ftrangulation do not exilt. 

In that kind of hernia called chronic, the circulation of 
the part forming the hernia, as well as the periflaltic mo- 
tion of fuch parts of the alimentary canal as have been pro- 
truded, go freely and regularly on. There are many in- 
ftances of large hernise falling down even to the bottom of 
the ferotum, and continuing there for many years, without 
producing any interruption to the ufual difeharge by Hool. 
All that can be done here is, to prevent any accumulation 
of fasces in the inteftine, by preferibing a prop>er diet, and 
tire o.ccafional ufe of gentle laxatives ; and obviating any in- 
convenience which might arife from the weight of the tu- 
mor, by the application of a proper trufs or fufpenfary ban- 
dage ; to warn them of the rilk to which they are cenftant- 
ly liable, and to caution them againft violent exercife, parti- 
cularly leaping, and every fudden exertion. The trufs 
ought to be fitted exactly to the part for which it is in- 
tended, for without the utmoft nicety in this refpedt, it mud 
always do more harm than good : for the foie purpofe of a 
bandage, in cafes ef hernia, is to prevent effeftually the fall- 
ing down of fuch parts as have been newly replaced. If 
therefore the pad or bolder of the bandage does not bear 
properly againft the opening upon which it is placed, a por- 
tion of gut may flip out, and be materially injured by the 
preffure of the pad. Tig. 7 4,. reprefents a trufs for an in- 
guinal or femoral hernia of dne fide, fig. 75. a trufs for the 
fame difeafe in both Tides, and fig. 76.3 truis for an umbilical 
hernia. 

We fliall now proceed to deferibe the circumftances to 
Method of be attended to in performing the operation for hernia in ge- 
perfo m- ^eral. A table of convenient iize and height being placed 

in a proper light, the patient muft be fo laid on it as to re- 
lax the diieafed parts as much as poflible, and then fecured 
by proper affiftance. To leffen the contents of the abdo- 
men as much as poffible, the bladder ought to be emptied 
previous to the operation. An incifion is to be made with 
a common round-edged fealpei through the ficin and part 
of the cedular fubfiance, long enough to allow the flridture 
to be fully expofed. The reft of the cellular fubftance is 
then to be divided with the greateft attention. That part 
of the mufcle forming the ttiifture or ring muft next be laid 
diftinaiy in view. A fmall portion of the protruding fac 
muit alfo be - expofed 5 after which the direftory (fig. 73-) 
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is to be palled between the ring and the fac. A ftraight Hurt 
probe-pointed fcalpel is now to be introduced into the groove get ii” 

the directory, and by it the ring is to be dilated till the1 

;7S 
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point of the finger can be introduced. The finger is here 
confidered as the fafeft diredfor ; for it being infinuated 
into the aperture in the tendon immediately above the pro- 
truded parts, the point of the knife is ealily introduced upon 
it; and by keeping the end of the finger always a little be- 
fore the knife, the opening may he enlarged to any necef- 
fary extent without rilk of wounding any of the contiguous 
parts. 

By the eafe with which the finger is introduced, the ope- 
rator will be enabled to judge when the ring is fiifficiently 
dilated ; and if the ftrangulation was entirely in the ring, it 
will now be evident that every obftaele to the reduftion 
muft be removed, and of confequence that the prolapfed 
parts may be returned with little difficulty. If the patient 
be young, or if the difeafe has continued a conliderable 
time, fuch a degree of inflammation frequently enfues in the 
neck of the fac as to produce thickening and ftraitnefs; fo 
that, after the fac and its contents have been entirely freed 
from the ftrifture of the ring, the inteftines cannot be redu- 
ced, We judge this to be the cafe when, after the ftridture 
of the ring has been removed, the parts prolapfed do not ex- 
pand into their natural fize, and farther, when they make re- 
iiftance when we attempt to return them. In this cafe, the 
neck of the fac muft be opened with the utmoft caution, to 
avoid wounding the parts within it. 

If the herniary fac, under the ftraitened place of its neck, 
be thin and tranfparent, and there is little or no reafon to 
fufpeft an adhefion of the bowels to the fac, the beft me- 
thod, as Dr Monro, in his publication on the Burfae Muco- 
fas, obferves, will be to make a fmall hole in the fac below 
the ftrifture, and then to introduce a fmall furrowed probe, 
and to cut cautioufly upon it. But if the fac be thick and 
dark coloured, and there is likewife a fufpicion that the 
bowels may adhere to it, the eafieft and fafeft manner will 
be to make the hple in the peritoneum above the ftridture ; 
then to introduce a common probe, bent near its point into 
a femicircle, with its point direfted downwards through the 
ftridlure into the fac ; and upon the point of it to make, 
with great caution, another fmall hole ; after which we may 
either cut upon the probe, or introduce a furrowed probe, 
and divide the neck of the fac. 

After this, the bowels are to be returned by preflfure up- 
on the fac, without opening it farther ; and the lides of the 
wound in the fkin are to be brought together, and kept fo 
by means of flips of adhefive plailer, though ftitches made 
at the diftance of a finger-breadth from each other will ex- 
clude the air, and prevent the return of the bowels more ef- 
fectually. Over thefe are to be laid feveral folds of char- 
pee, and the whole is to be fecured by a bandage adapted to 
the nature of the part. 

The patient, upon being carried to bed, flrould be fo pla-T 
ced as to have the part upon which the operation was per-af<wk 
formed higher than the reft of his body, or at leaft as high 
as the fituation of the part operated upon will allow, in or- 
der to prevent a return of the difeafe. After the opera- 
tion, opiates are particularly ufeful, and ought to be re- 
peated as cireumfiances may require. It is likewife ne- 
ceflary that the patient be kept cool. In plethoric habits, 
blood letting is proper, together with a rigid attention to low 
diet. A frequent ufe of clyfters and gentle laxatives, to 
keep the belly modeiately open, ought not to be neglefted. 
When the conftitution has been previoufly much reduced, 
infiead of blood-letting and a low diet, a nourifhing regi- 
men is neceflary. The dreffings ought not to be removed 
till the third or fourth day after the operation, when the 

fides 
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I uni* in Mes of the wound will be found almoil adhering together j 

IKf,a1, and if attention be paid to the fubfequent treatment, the 
f fore wiU he generally healed in two or three weeks. As 

fbon as the wound is firmly cicatrized, a trufa ought to be 
properly fitted to the part, and fhould never, on any future 
period of life, be laid afide. 

When the hernia is of long {landing, and when there is 
ptjorming reafon to think adhefions have taken place between the fac 
thopera- anc] bowels, or that mortification has already begun, or that 
tl ™!‘cB

n fome filaments run acrofs the fac and prevent the reduction, 
oiiwrtifi- or that there is water in the fac, or that the gut is in dan- 
cains ger of beinif entangled from a part of the omentum being 
h'lr taken down, a different method of operating becomes neceffary. 
f e‘ The patient is to be placed as already direfted. The 

operator is to grafp the tumor with the one hand, fo as to 
make the {kin tenfe on the fore part of it, while with the 
fcalpel in the other he divides the {kin from one end of the 
tumor to the other. The cellular fubftance is by gentle 
ftrokes to be divided, till not only the ring, but the whole 
length of the fac, is laid bare. An opening is now, in the 
mod cautious manner, to be made into the fac by flight 
fcratches, to avoid hurting any of its contents. 

In making this perforation, which is confidered as the 
niceft part of the operation, confxderable affiftance is obtain- 
ed from the ufe of the fmall diredlory, upon the point of 
which the fibres of the fac are to be fucceflively raifed and 
divided till an opening is made. The opening is to be en- 
larged till it admit the fore-finger of the left hand, which 
ferves as a direftory for conducting the ftraight probe- 

) pointed fcalpel with which the fac is to be divided through 
its whole length. 

The fac being laid fully open, the parts contained in it 
j ought to be examined with the niceft attention, to difcover 
, whether they are all found or not ; and if, upon an atten- 
I tive infpeCtion, it is found that they are not evidently in a 
e gangrenous ftate, even although they feem confiderably in- 
II flamed, they finould be immediately returned into the abdo- 
; men. When adhefions take place between different parts 
o I of the protruded gut, the greateft caution is neceffary in fe- 
e parating them. When one part of a gut adheres fo firmly 

to another as not to be feparated but with difficulty, it is 
much better to return the whole, even in that ftate, into the 
abdomen, than to run the rifle of hurting the inteftine mate- 
rially by ufing much force. When adhefions occur between 
the hernial lac and the gut, or between the gut and omen- 
tum, if the filaments producing the connexion cannot be 
otherwife removed, as there is no great hazard in wounding 
the omentum, and ftill lefs in hurting the fac, a very fmall 
portion of thefe may be diffefted, and returned with the gut 
into the abdomen. When the bowels cannot be reduced 
with cafe, the ring is to be dilated by the blunt-pointed 
fcalpel in the manner already directed. After returning the 
contents of the lac into the cavity of the abdomen, it has 
been propofed by fome authors to pafs a ligature round the 
neck of the fac, with a view of procuring a reunion of its 
fides, fo as to prevent a future defeent of the bowels; and 
various other methods, even aftual and potential cauteries, 
have been propofed : but as none of them yet attempted 
have been found fufficiently to anfwer the purpofe, the only 
thing that can be recommended is a well made trufs. 

When the bowels are adtually in a ftate of gangrene, as 

1 i"" return*ng of fuch mortified parts might be attended with 
iXTof e VCry WOrft conlecluenccs5 a great degree of caution is 

‘grene. neceffary* When the omentum is found in a mortified ftate, 
as the excilion of a portion of this fubftance is not attended 

muc^ ft is the common practice to cut away the 
dileafed parts, and to obviate any inconvenience which 
might enlue from the hemorrhagy. We are adviledto make 

Vol. XVIII. Pan I. 
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a ligature on the found parts previous to the removal of Hernia: m 
thofe which are mortified; whilft the ends of the ligature , gen^ral- ^ 
being left hanging out of the wound, the furgeon has it in 
his power to remove them when circumftances appear to 
render it proper. Thefe ligatures on the omentum, how- 
ever, are frequently productive of bad confequences. No 
hemorrhagy of any importance ever occurs from a diviiion 
of this membrane, even in a found unmortified ftate ; fuch 
parts as have become gangrenous may therefore be freely 
cut off, and the remaining found parts be afterwards, with- 
out the intervention of ligatures, fafely introduced into the 
abdomen. If a veffel of any fize in the omentum has been 
divided, a ligature may be paffed above the veffel itfelf, and 
the ends left hanging out of the wound ; the threads may be 
afterwards pulled away at pleafure. When a rupture ha* 
been of long duration, it fometimes happens, that from the 
preffure made by the trufs, and other circumftances, portions 
of the omentum are collected together into hard lumps. If 
thefe be fmall, they may be returned into the abdomen with- 
out producing any inconvenience ; but if from their bulk 
and hardnefs they are likely to do mifehief, they ought to 
be cut off. When part of the omentum is to be removed, 
it ought to be previoufly expanded and divided with feiffars, 
which will be more convenient than any other inftrument. 
When again a fmall portion of gut is found mortified, we 
are to endeavour, by means of a needle-ligature, to conned! 
the found part of the gut immediately above the mortified 
fpot to the wound in the abdomen already made. By this 
means, when the mortified part feparates, or perhaps what is 
better, when it has been immediately cut out, the faeces arc 
difeharged by the wound ; and there are different in fiances 
where, after fuch a difeharge has continued for fome time, 
the wound has entirely healed. 

But when the mortified portion of gut is of confiderable 
extent, and includes the whole circumference of the intef- 
tine, all that can be done is to remove it, and to draw, by 
means of a ligature, the upper end of the gut towards the 
under, and afterwards conned! them to the inner edges of 
the wound. This at leaft affords a chance of the ends of 
the gut being brought to reunite ; and if unfortunately that 
event ftiould not take place, a paffage of the faeces will ftill 
be fecured. All fuch mortified parts as are to be removed 
ought to be cut off, and the remaining found inteftine re- 
tained, before the opening in the ring can be dilated with 
fafety, left the gangrenous portion flip in together with the 
found. The parts forming a hernia being all completely 
replaced, when the fac in which they were contained is found 
thick, hard, and much enlarged, as in fuch a ftate no good 
fuppuration can take place, and as its prefervation cannot 
be in any degree ufeful, fuch parts of it as can be cut away 
with propriety ought to be removed. All the lateral and 
fore parts of the fac may be cut off with fafety ; but as it 
is commonly firmly connedled with the fpermatic veffels 
behind, this part of it ought not to be touched. 

Sect. II. Of Bubonocele^ or Inguinal and Scrotal Hernia. 
• • • 2 This fpecies of hernia is formed by a protrufion of fome gyrnpt^n^g 

of the abdominal bowels through the rings of the external of bubono- 
oblique mufcles. It is known by the general fymptoms ofceft- 
hernia already enumerated, and by a foft and fomewhat 
elatlic {'welling, beginning in the groin, and defeending by 
degrees into the ferotum in men, and into the labia pudendi 
in women. When the hernia contains omentum only, the 
fwelling is both more foft, compreffible, and more unequal 
than when the gut alone is down ; the ferotum becomes 
more oblong than in the inteftinal hernia; and when the 
quantity of omentum is large, it is alfo much more weighty 
than .a gut rupture of the fame fize ; but frequently the tu- 

U mor 
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Bubonocele mor ia compofed of both gut a"d
ciearly 

cr Inguinal diftJnffuifhing fymptems of each can n 
and Scrotal if*. , rr 

^ ^/i^^ru^^ljv'theCwiowing^^arka 

a?.1? eafes ; but may be diftingm e ) fumptoms of 
How di- wych are prefent in thefe chforders, while the P of 
nineuilbcd . • l r.-nt • From venereal bubo, by tbe pr 
from Other art !lbf™with „S;ch all fuch fwellm?8 

^STtSel“.be y of mT-b,ch m 

of^telltTy lbe\^ 
hardened’and enlarge,! Hate of.be 
and likewife of the pa,n, the tumor of the ‘efttcle b K 
markably heavy in proport.on to the bulk- ‘he fpermauo 
procefs being commonly free from the , ; 
aia humeralia alfo the inteftine. are unobftruaed, and the 
general fymptoms ofhemia are wanting. I rom the b5° 
eele^f the umica vaginalis tellie, by. the f'1?10! 
ino- more fmooth to the touch than in hernia, by ^he lwel ^ 
here beginning in the under part of the fcrotum and afcendmg, 
by the fpermatic cord being always free and di ft. rift and by a 
fluduation being evident. From hydrocele of the fperma c 
cord, fometimes with much difficulty, and t 'e^f<' c lt r/ 
quires here particular attention. In every erne of tumor m 
the teftes, where the moft perfeft certainty is not obtained, 
and when it is neceffary to have recourfe to an operation, 

p the furgeon ought to proceed as m a cafe of real hernia. 
Treatment. The^reatment of bubonocele is the fame wtth that already .treatment > ^ of 1|ernia general, only making 

allowance for the fituation of the difeafe. In attempting 
the reduaion by means of the hand, the preffure ihould be 
obliquely upwards and outwards, correfponding with t 

• ying of the abdominal mufcle. In performing the operation, 
the patient fliould be laid on a table, with his head and body 
almoft horizontal, whilft at the fame time his buttocks are 
fomewhat elevated by pillows placed beneath them. 1 lie 
legs hanging over the edge of the table ought to be fepara- 
ted, fo as to admit the operator between them ; and mould 
in that fituation be firmly fecured by an affiftant on each 
fide, who Ihould take care to keep the thighs fo far railed 
as to relax all tire abdominal mufcles. The parts being pre- 
vioufly fhaved, an incifion muft be made with a common 
round-edged fcalpel through the (kin and part of the cellular 
fubftancet beginning at leaft an inch above the fupenor end 
of the tumor, and continuing it down to between two and 
three inches below the ring. _ 

Although in by much the greateft proportion or hernial 
fwellings the fpermatic veflels lie behind the protruded pai ts, 
yet on fome occafions they have been found on the anterior 
part of the tumor; fo that in order to avoid the rifle of 
wounding them, as foon as the ikin is divided, the remain- 
der of the operation ought to be done in the moft cautious 
manner, care being taken to avoid every large blood-veffel 
which makes its appearance. The ring muft now be laid 
diftin&ly in view ; a final! portion of the protruding lac 
muft alfo be expofed; after which the direftory is to be in- 
troduced between the ring and the fac, placing the point of 
the inllrument obliquely upwards and outwards. A blunt 
pointed biftoury is now to be introduced into the groove or 
the direttory, and by it the ring is to be dilated till tne 
point of the finger can be introduced. The direftory is now 
to be laid afide, and the finger ufed in place of it through' 
the reft of the operation. After the operation is fimlhed, 
the dreffings are to be applied, and the whole iecured by 
a T bandage, or fufpenfory bag, properly fluffed with foft 
lint. 
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of the body, and (Wd be treated In the manner which H»l 
has been already direaed. As foon as the wound « 
iy cicatrized, a trufs ou|;ht to be properly fitted and^‘ 
ufed through the reft of the perfon s life, bemales are 
liable to this fpecies of .upture as well as men-, and as the 
opening in the external oblique mufc « .. exceedmgly fmu- 
kr in both fexes, the treatment of tins fpec.es of herma m 
females is very fimilar to what is found to anfwer m men. 
When clyfters, blood letting:, and the other remed.e. for- 
merly enumerated, fail, the fame operat.on of enlargmg the 
opening in the tendon of the oblique mufele .s here equally 

^TTmodeft wlomeilarelpt to conceal diforders of this kind, 
thev m™y frequently happen when the furgeon receives no m- 
formation about them, menever, therefo^ «h ymptom. 
nf colic occur as give reafon to fiftpect the exiltence or ner- 
nia a particular examination ought always to be made, m 
order, if poffible, to deted the caufe of the mifchief, from the 
removal of which alone a cure can be expeded. 

’ boi. i 

p. ;m: 

l. 
The patient, on being carried to bed, fhould have a pillow 

under the buttocks^ to elevate them a little above the reft 

Sect. III. Of Hernia Congenita. 

Tht teftes in the feetus are, till near the time of delivery, 
InZed il the cavity of the abdomen. When they defeend 
inXhe fcroulm, they pulh he.ore them a port.on of the 
pentonarum, ^‘"^Xare foolIhm up .Tut' feme. 

S^X^theuapordo^^ 

SSXrnXXre liaXlXfby Halier the 
to Which new D protruded mteftine being 

XlnTSa wXne aLher, fhe tun.ca vaginalis .eft,, 

f0Tt8hahseb«nnl™Cb by fome of the lateft writes, that,, I 
hernia congenita cannot be diftinguifhed from that contain-^ nerma congemto o , though there wasmt 
ed in the common herniary lac ; and t iat tnoug 
a diftindion, it could be of no material ufe in Prad^e* Xo 
Dr Monro ibferves, that a hernia congemta may be d,ft n- 
tuifoed in an adult by an evident external mark , wh ch , 
that the bowels pufn down between the fnc and the lo 
pari and fides of the tefticle, fo as often in a great mea uro 
lo conceal it ; whereas, in the common hernia, every part 
the“efticle can be felt diftinaly : And that it is of matenal 
ufe to make the diftinaion; becaufe in whatever manner we 
operate in hernia congenita, unlefs we take the utmo.l care 
to exclude the air, there will be a more violent 
and greater diftrefs than in common cafes, becaufe the tel. tide'will partake of the inflammation. . . 

In the treatment of ruptures of the congenital kind, little 
difference occurs from the management ot the cor"®on fc 
tal hernia ; only a tuffs ought never to be apphed 
fants, unlefs the tefticle can be fekmthefcrotumafter th 
contents of the hernia have been reduced ; as it would en 
tirely prevent the defeent of the tefticle, which yet remains 
in the abdomen. If any operation has been performed, the 
tefticle (hould, immediately after the bowels are reduced, be 
covered with the vaginal coat, and at each dreffing - 
fhould be taken that the air be excluded. In ^ry other 
refpea the treatment of congemta hernia is the lame vviU 
that of hernia in general. 

Sect. IV. Of Femoral or Crural Hernia. 

The feat of this fpecies of hernia is upon the upper and 
fore part of the thigh ; the protruded bowels paffing om a 
the fame opening through which the arge biood-veffcls olp,el 
the thigh are tranfmitted from the aboomen and of confe. . cd 
quence-under that part of the tendon at the wider end of 
the abdomen known by the name oi Poupart', or 
ligament. Sometimes the bowels- which protrude are fitted 
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,, ,',.1 immediately over the femorat veffel., fomet.mes on the out- 
cv urai fide 0f thefe, but more frequently they lie upon their inner 

jpH;nia. dlfeafe is more frequent in women than in men, 
  account of the width of the female pelvis, and of confe- 

ouence the length and laxity of the ligament. 1 he femoral 
hernia is more in danger of being confounded with inguinal 
hernia than with any other ; the tumor, however, is deeper, 

I 1 and the rino- of the abdominal mulcles, which lies entirely 
above the tumor in femoral hernia, completely iuiiounds 

L o the parts in that of the inguinal kind. 
I'rcment. In the treatment of femoral hernia, when Symptoms of 

ftrangulation occur, we mull ufe all the remedies commonly 
praftifed for hernia in general ; only that here, in attempt. 
in<r to reduce the parts by the hand, the preflure mould be 
made diredtly upwards. An incilion of fufficient length is 
to be made through the integuments, fo as to allow that 
pait of the tendon which forms the ftridture to be laid fairly 
in view; and after dividing the integuments, we are cau- 
tioufly to cut the fafcia lata of the thigh, and feparate any 
glands which may come in the way till the ftridlure and pai t 
of the fac diltindtly appear. The ftrifture is then to be di- 
vided, by cutting fibre after fibre fuccefiively. The fper- 
matic vellels in the male, or round ligament in the uterus in 
the female, may be avoided by cutting in a dire&ion to- 
wards the umbilicus, carefully dividing the tendon tranl- 
verlely. Some authors, from a fenfe of the danger attend- 
ing this part of the operation, have recommended merely to 
dilate the pallage, in tie ad of dividing the tendon ; but in 
fueh a fituation, to attempt a farther dilatation without the 
afliftance of the knife, would probably be feldom attended 
with any advantage. After the parts are reduced, the wound 
is to be dreffed as direckd in the treatment of hernia in ge- 
neral: a piece of thin leather fpread with feme adheiive pla- 
ftcr retains the dreffings better, and with much more cale, 
than any other bandage. 

j,; Sect. V. Of other Species of Hernia. 

In umbilical hernia the parts protruded pafs out at the 
umbilicus, and are commonly the inteftines, or omentum, 
or both ; fometimes part of the ftomach, the liver, and even 
the fpleen, have been found in the fac. Here, as in other 
ruptures, the peritonaeum forms the fac, and in recent cafes 
it is generally very evident; but by the fize of its contents, 
or a long continuance of the diforder, it fometimes becomes 
fo connetted with the furrounding parts, that by many its 
exiltence has been doubted, and fometimes the fwelling has 
increaled to fuch a degree as to burft even the fkin itlelf. 
The difeafe occurs mofl frequently in infancy, foon after 
birth. In the adult flate corpulent people are more fubjedf 
to it than thofe of a contrary habit ; and pregnant women 
are particularly fubjeft to it, on account of the fize of the 
uterus. The diagnofis in this difeafe is readily made, as 
the diforder can tcarcely be confounded with any other. If 
the difeafe be attended to in due time, a bandage properly 
fitted will generally effedl a cure ; and in luch fwellings as 
occur in pregnancy, delivery will commonly remove the dii- 
order; but even in cafes of pregnant women, a bandage ear- 
ly applied and properly ufed will give confiderable relief, 
till a cure can be obtained by delivery. In this difeafe the 
omentum is more frequently puihed out than any other vif- 
cus; hence umbilical herniae in general are not produdtive of 
fuch bad fymptoms as ufually occur in the other kinds of 
rupture. When, however, the inteftines protrude, the ufual 
fymptoms of a ftrangulated hernia are apt to be induced ; 
and when the means ufually employed for returning the gut 
into the abdomen do not fucceed, a cure it is evident muft 
depend entirely on a thorough removal of the ftri&ure. In 
performing this operation, an incifion through the integu- 
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ments is the firft ftep to be taken, fo as to expnfe the ftnc-O^'er Spe- 
ture of the tendon and the neck of the fac. ihe ftricture uj3> 
is to be removed in the manner already deferibed ; and as 
the tendon completely furrounds the neck of the fac, the 
ftridture may be cut wherever it can be raoft readily dilated. 
A radical cure fimilar to that for the other fpecies has been 
propofed, but with as little probability of iuccefs. __ 29c’ 

Ventral rupture is a protrufion of fome of the bowels 
through the interftices of the abdominal mufcles, and is 
raoft frequently obferved in fome of the parts moft contigu- 
ous to the linea alba. The treatment of this fpecies of dii- 
eafe is exadily the fame with that of exomphalos. ipr 

Hernia of the bladder of urine, though lefs frequent Cyftic her- 
than that of the omentum or inteftines, is not very uncom- ^^“ 
mon. The fituation in which it occurs is in the groin, urinary 
through the abdominal ring, in the fore part of tne thigh, bladder, 
under Poupart’s ligament, fo as to form inguinal or crural 
hernia. Inftances have hkewife occurred of the bladder be- 
ing pufhed into the perinneum. Sometimes it occurs by it- 
feif, without any complication; at other times it is accompa- 
nied with inteftines and omentum, both in inguinal and lemo- 
ral hernne : when complicated with bubonocele, the protru- 
ded part of the bladder is fituated between the inteftine and 
fpermatic cord. _ aps 

The ufual fymptoms are a tumor, attended with fiu&ua-Symptomr. 
tion either in the groin, in the fore part of the thigh, or 
perinaeum, which generally fubfides when the patient voids 
urine. When the fwelling is large, before water can be 
made with freedom, it is commonly neceffary to have re- 
courfe to preffure, at the lame time that the tumor, when, 
in the groin or thigh, is as much elevated as poffible ; but 
when the fwelling is fmall, and efpecially when no ftrifture 
is as yet produced, the patient generally makes water with 
great eafe, and without any affiftance from external preffure. 
When the difeafe occurs without any complication, it ie 
commonly owing to a fupprefiion of urine. In the diagno- 
fis care ought to be taken not to mrftake it fora hydrocele* 
In recent cafes, the part protruding may in general be eafily • 
reduced, efpecially if we attend to the fupprefiion of urine, 
which probably gave rife to the difeafe. A proper trufs 
ought afterwards to be worn for a conliderable time. WTeii 
the difeafe has been of long ftanding, adhefion takes place 
between the bladder and cellular fubftance of the ferotum. 
In this cafe, therefore, as long as no fymptoms occur to 
render the operation neceffary, a fufpenfory bandage, fo fit- 
ted as effedfually to fupport the prolapfed parts, is the only 
probable means of relief. . 

Sometimes the bladder, owing to a fupprefiion of urine, Hernia Vt- 
at other times part of the inteftines, have been found toginahs. 
protrude through the vagina. In the former cafe a ftudlu- 
ation of water is perceptible to the touch. 

The reduction is made by laying the patient on her back 
with her loins fomewhat railed, and prefling with the fore- 
finger from the vagina. Defcents may in future be gene- 
rally prevented, by evacuating the urine often, and by the 
ufe of a pefiary introduced into the vagina. Nearly the 
fame means are employed in reducing the inteftine when it 
is found to protrude. 

Chap. XXIV. Of Hydrocele. 

Every tumor formed by a colleftion of water might with, 
propriety be named hydrocele, but the chirurgical accepta- 
tion of the term implies a watery fwelling fituated in the 
ferotum or fpermatic cord. Hydrocele is either anafarcoua 
or eneyfted. In the former, the ferum is chiefly diffufed in 
the cellular fubftance : In the latter, the water is collected 
in a diftind bag. The ferotum with its contents are liable 
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Anofarcous to both varieties of the dtfeafe} fo is the fpermatic cord with 
Hydrocele jts C0Venngs. 

of tlie ° 
Scrotum. Sect. I. Anafarcous Hydrocele of the Scrotum. 

As foon as water has collefted in any considerable quan 194 
Symptoms jn fcrotum, a foft, inelaftic, colourlefs tumor is ob- 

eafe^'8 ferved over the whole of it; imprefiions are eafily received 
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and obtained for fome time ; the flan atjfirft preferves its na- 
tural appearance, and the riiirac of the fcrotum are not much 
altered ; but as the fwelling advances, they gradually diiap- 
pear, and are at lalt totally obliterated, d he fwellin^, from 
being at firlt foft, and of a confiflence fimilar to dough, by 
degrees turns more firm, and the fkin at laft acquires an un- 
natural white fhining appearance. The tumor at length 
becomes large ; and though originally confined to the fcro- 
tum, it at laft fpreads up the groin. The penis likewife 
becomes affedled, and often fo iwelled and diftorted as to 
excite much inconvenience and diftrefs ; and although the 
fcrotum is compofed of parts which readily admit of dilata- 
tion, the tumor fometimes becomes fo enormous that it burfts 
from one end to the other. 

Treatment. In the furgical treatment of this difeafe pun&ures made 
with the point of a lancet are moft advifable, as large fcari- 
fications, in anafarcous habits, are fometimes apt to produce 
inflammation and mortification ; while fimple pun&ures rea- 
dily heal, and can be renewed with very little pain as fre- 
quently as may be neceffary: and befides, pun&ures are 
equally ufeful with the incifions; for as the cells of the fcro- 
tum communicate freely, if the pun&ures be made fairly 
through the fkin, the water drains off very readily, though 
not fo foon as by fcarification. Previous to the operation, 
befmearing the part with fome tough ointment of an inno- 
cent nature, and afterwards keeping it as dry as poffible by 
a frequent renewal of dry foft linen cloths, in order to im- 
bibe the moifture, is here a neceffary piece of attention. 
The want of this feems to be the caufe of much of the mif- 
chief which frequently enfues from operations of this kind. 
When fcarfications or punftures go wrong by beginning to 
inflame and turn painful, &c. a cold folution of faccharum 
faturni, applied upon foft linen, proves moft effectual in 
putting a ftop to the farther progrefs of the inflammation, 
and affords mofl immediate relief to the patient in the pre- 
fent diftrefs. Lime-water, employed in the fame manner, 
proves alfo a very ufeful application. When, however, the 
diforder proceeds to gain ground by a real mortification 
coming on, we fhould immediately have recourfe to bark and 
other medicines ufually employed in fuch affedtions. 

Although the anafarcous hydrocele, for the moft part, de- 
t{j a pends upon a general dropfical tendency, fome inftances oc- 

' eur of a local caufe producing a mere local dropfy of the 
fcrotum. Thus, it has been known to happen from fwel- 
lings in the groin and in the abdomen obftrudling the 
paffage of the lymphatics. "When this is the cafe, if tu- 
mors producing fuch obftruftions can be extirpated, no 
erther means will afford fueh effedfual relief; but when they 
are fo deeply feated as to render any attempt for removing 
them improper, the practice we have already pointed out 
cf making pundlures in the moft depending part of the tu- 
mor muft be employed with a view to palliate fuch fymp- 
toms as occur. It fometimes happens in fuppreflion 
of urine, whether arifing from ftridtures in the urethra 
or from ftones impacted in it, that the urethra burfts, and 
the nrine in this manner getting aeceis to the cellular 
texture of the ferotum, an anafarcous fwelling riles imme- 
diately over the whole of it; nor does it commonly diminifh 
till the caufe by which it is produced is removed. 

In order to prevent the formation of fmuies, which in 
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fuch circumftances will otherwife be apt to occur, an inci- Intel, 
flon fhould be made into the tumor, and carried to fuch a A' 
depth as is fufficient for reaching the wound in the urethra. 
In this manner a free vent will not only be given to the 
urine already diffufed, but the farther colle£tion of it may 
probably be prevented. If a ftone impa&ed in the urethra 
be found to be the caufe of effufion, it fhould be cut out; 
and if the obftru&ion be produced by ftri&ures in the ure- 
thra, they muft be removed by a proper ufe of bougies 
The caufe being thus removed, if the habit of body of the 
patient is good, and untainted with any venereal or other 
general affeftion, by drefling the fore properly with foft 
eafy applications, the opening into the urethra will probably 
heal, and a complete cure will in this manner be obtained. 
But when thefe ailments are complicated with any general 
affeftion, particularly with old venereal complaints, it fre- 
quently happens that neither mercury nor any other medi- | 
cine has much influence in removing them. 

Sect. II. Hydrocele of the Tunica Vaginalis Tejlis. 

In the healthy ftate of the body, a fmall quantity of 
aqueous fluid is exhaled for lubricating the furface of the 
tefticle, the fuperfluous part of which is abforbed by veffels 
appointed for that purpofe. When the fecretion of this 
fluid is either morbidly increafed, or its abforption diminifh- 
ed, a preternatural colleftion of water is formed in the ca- 
vity of the vaginal coat, and hydrocele of the vaginal coat 
produced. 

The fymptoms are, a fulnefs at firft obferved about the 
inferior parts of the tefticle, and moft remarkable when the 
patient is ereft, becoming gradually more tenfe as the 
difeafe advances; the tumor by degrees changing from the 
globular to the pyramidical form; no degree of pieffure 
making the fwelling difappear at any period of the difeafe. 
In the early part of the difeafe therefore, if it be not com- 
bined with hernia, or with a hydrocele of the cord, the 
fpermatic procefs may be diftindlly felt, becaufe the fwell- 
ing does not extend beyond the fcrotum. In its more ad- 
vanced ftate, it cannot be diftinguiftred : the weight of the 
tumor now drags the fldn of the neighbouring parts fo much 
as to caufe the penis almoft to difappear; and in this ftate 
of the difeafe the tefticle cannot be felt without much dif- 
ficulty. On a minute examination, a hardnefs is always 
to be felt along that part of the fcrotum where the 
tcfticle is fituated ; and at this point preffure excites fome 
unealinefs. Fludluation of a fluid may in general be di- 
ftinguiflred through the whole courfe of the dileafe. It 
late ftages, however, the appearance of a fluid is not very 
evident. 

The tranfparency of the tumor has been generally fup. 
pofed to be the principal criterion of this fpecies of the 
dilorder ; but this muft depend upon the nature of the 
contents, or thicknefs oi the fac ; fo that, though the tranf 
parency of the tumor is a certain flgn of the exiftence oi 
water, its opacity cannot upon any account be confidered as 
an indication of its abfence. • Through the whole courfe 
of the difeafe the tumor is not attended with pain, but fome 
uneafinefs is commonly felt in the back by the weight of the 
fwelling of the fpermatic cord. This is mere particular!] 
the cafe when a fufpenfory bandage is not ufed. 

In the radical cure of hydrocele, in whatever way it i 
attempted, fome degree of fever and inflammation will tak' 
place. Under the circumftances mentioned in the progno 
fis, the operation, if properly performed, is generally attend 
ed with the moft complete lucctfs. But if the patient b 
very old, infirm, and dileafed, an operation may be attendei 
with £udb a degree of inflammation, and confequent fup 
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ready greatly impaired, and thereiore ought not to be per. 
formed. 

Various methods have been propofed for the cure of hy- 
drocele, all of w hich may be reduced to two general heads : 

^ Such as have in view only a temporary relief, and which is 
therefore termed the palliative cure ; and fuch as are meant 
to tffeft a radical cure. When the tumor has become fo 
large as to be inconvenient from its fize, an evacuation of 
the water by furgical means becomes neceflary. In this 
cafe, if the patient either refufes to fubmit to the opera- 
ti0n for a radical cure, or if his ftate of health render that 
operation improper, the palliative treatment, or a mere eva- 
cuation of the water by punfture, is the only means which 
can be employed. 

tiiod t>f A lancet-pointed trocar was many years ago recommen- 
rating ed for drawing off the water in this manner by the prefent 
the pa'-j)r j/[onro ; and fince that time it has in an improved ftate 
.vecurc- yy. been recommended by Mr Andree ; another (fig. 

yg,) has been propofed by Mr Bell. With any of thefe an 
opening may be made into the tunica vaginalis with fafety. 

The operator with one hand fhould grafp the tumor be- 
hind, to prefs the contained fluid to the anterior and under 
part of it. If a round trocar is to be ufed, a punfture 
with a lancet flrould be made where the trocar is to enter ; 
but where a flat trocar is to be employed, the affiftance of 
the lancet is unneceflary. 

As foon as the inftrument has pierced the vaginal coat, 
the ftilette (hould be withdrawn, and the canula left in the 
cift. The water will now run off .; and if the tumor be 
not uncommonly large, it may be all drawn off at once ; 
but as the bidden difeharge of it, by taking off the fup- 
port, might be in danger of rupturing fome of the veffels, 
it ftiould be difeharged by flow degrees. When the whole 
is evacuated, a piece of adhefive plafter fhould be immedi- 
ately applied to the orifee ; and a comprefs of foft linen be- 
ing laid over the ferotum, the whole fhould be firmly fup- 
ported with a fufpenfory bag (fig. 79.) or a T bandage. 
The patient in this ftate being laid in bed, all kind of un- 
eaiinels is in a few minutes commonly gone, and he is able 
to follow his ordinary buiinefs without interruption. 

The intention of every means now in ufe for the radical 
wayjjhlture. cure of this fpecies of the difeafe, is to induce fuch a degree 

of inflammation on the parts in which it is feated as may 
obliterate entirely the cavity of the tunica vaginalis, by 
making it adhere to the furface of the tefticle. * The means 
at prefent generally employed for effe&ing a cure are, exci- 
fion of the tunica vaginalis; the application of cauftic ; the 
ufe of a ftton ; a Ample incifion of the fac ; and the injec- 

ttu °f acrid liquors into the tunica vaginalis, after drawing 
a ifion oft the fluid which it contained. The method of cure, by 

the tuni-the removal of the vaginal coat, is, firft to lay open the va- 
v^11,a ginal coat, and then to cut it away by different fnips of a 

pair of feiffars. The fac being removed, the parts are to 
be dreffed and treated in the fame manner as in the opera* 
tion where Ample incifion is-ufed. 

The cure by cauflic is attempted in the following man- 
ner: The ferotum being (haved, a piece of common pafte 
cauftic, properly fecured with adhefive plafter, is applied, of 
about a finger’s breadth, the whole length of the tumor ; 
and if, on removing the cauftic, it has not penetrated into 
the vaginal coat, an opening is made in it with a fcalpel, fo 
as to evacuate the contents,, lay bare the teftiele, and admit 
of proper dretlings. But Mr Elfe, one of the lateft writers 
in favour of the method of cure by cauftic, fays, that there 
is no neceflky for fuch an extenfive application of cauftic as 
many have recommended; that an eichar of the fize of a 
fmlimg 16 ftftheient ; that this may be always fully obtained 
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by the application of cauftic pafte of the fize of a fixpence, Hydrocele 
which is to be laid on the anterior and under part of the °Ta 
ferotum, and to be properly fecured by plafter, in order to nau8 j 
prevent it from fpreading. The cauftic commonly produces tie. 
all its effedls in five or fix hours, and may then be removed. N ~ 
At this time digeftives, or an emollient poultice, muft be 
applied over the ferotum, and the whole fulpended with a 
bandage. Inflammation, Mr Elfe obferves, is foon induced 
over the whole tunica vaginalis ; and the febrile fymptoms 
which fucceed, he advifes to be kept moderate by blood- 
letting, injeftions, emollient poultices, and a low regimen. 
In a few days the efehar of the ferotum feparates, and comes 
away ; and in a gradual manner, in the courfe of four, five, 
or fix weeks, the whole tunica vaginalis comes off, when the 
wound for the mo ft part foon heals, and a complete cure is 
obtained. 303 

Where it is intended to treat hydrocele by means of aByafetom 
l(eton, it may be done in the following manner : An opening 
is made wuth a fcalpel, or the {harp-pointed biftoury, in the 
fuperior part of the tumor, large enough to admit with 
eafe a thick cord of commen white fewing iilk. A di- 
redfor, wuth an eye at one end, in which the cord is in- 
ferted, is introduced at this opening ; and its farther ex- 
tremity being carried down to the moft depending part of 
the tumor, an opening is there made, of about half an inch 
in length, by cutting upon the diredlor with the biftoury 
the dire&or being now drawn till a fufficient quantity of 
filk is left hanging out below, the operation is in this man-' 
ner finifhed. 

Another very fimple method of introducing a feton is by 
means of a filver canula and perforator. 304 

In the operation for a radical cure by incifion, the pa-By incifiofl> 
tient being laid upon a table of convenient height, and pro- 
perly fecured by afliftants, with the ferotum lying nearly on 
the edge of the table, the operator with one hand ftiould 
grafp the tumor behind, fo as to keep it firm and make it 
fomewhat tenfe anteriorly : With a common round edged 
fcalpel in the other hand, he fhould now divide the external 
integuments by one continued incTion from the upper to1 

the under end of the tumor. An opening is next to be made 
in the vaginal coat with a large lancet, or a lharp pointed 
biftoury (fig. 80.), at the upper end of the firft incifion. 
This opening ftiould be of Inch a fize as freely to receive 
the finger of the operator, which is to conduct a blunt 
pointed biftoury, fo as to divide the fac down to its bottom, 
which is confidered as being of advantage, by preventing 
partial adhefions and the rifle of a return of the difeafe. 

The incifion being completed, the tefticle is now brought 
fully into view ; and if the tunica vaginalis be found, the 
dreffing may be finifhed immediately. But if the fac be 
difeafed, it is to be removed, which may-be readily accom- 
plifhed by a fcalpel or biftoury. 

When the hydrocele, as fometimes happens, affe&s both 
fides at the fame time, if, when the operation is done on 
one fide, an opening be made into the vaginal coat of the 
oppofitc fide, at the upper part, through the feptum feroti, 
and the incifion carried down to the bottom of the tumor, 
the cift can be equally well laid open, the water as com- 
pletely evacuated, and a return of the difeafe as much pre- 
vented, as when the-operation is done in the ufual manner, 
and at different times. 

In whichever way the incifion is made, if the tefticle be 
found, the wound ought to be quickly dreffed; for it 13 
found, that on this much of the fuccefs of the operation 
depends. For if the vaginal coat be merely applied to the 
tefticle, or united by futures, as fome have advifed, partial5 

adhefions are apt to take place, before a degree of inflam- 
mation is produced over the whole Tufficient for making a 

" complete 
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either fill with pus during the cure, and require to be laid 
open, or they afterwards give rife to colledaons of water, 
and thereby occafion a return of the difeafe. rnie praftice 
of fluffing the cavity of the fore with dreffings is alio a fre- 
quent caufe of mi/chief, by exciting too great a degree a 
inflammation in the part. But when the dreffings are pro- 
perly managed, fymptoms ot violence almoft never occui. 
The latell authors advife, that in drefllng the parts after the 
operation, two pieces of lint-or foft old linen are to be dip- 
ped in oil, or in a liniment of wax and oil, and then, by the 
help of a probe, are to be inferted into the bottom of the fac 
on each fide of the tefticle, leaving a fufficient quantity of 
the pledgets hanging out of the wound, fo as to admit ot 
being eafily withdrawn at the lirft or iecond drefiing- The 
edoes of the wound are next to be drefled with pledgets 
of cerate, and the ends of the oiled pledgets turned over on 
each fide. Several pieces of foft lint are then to be laid 
over the wound, and thefe fhould be more or tefs numerous 
in proportion to the heat of the feafon. A. comprefs of 
linen is now to be laid over the whole, and the dreffings 
fupported by a T bandage or fufpenfory bag properly fit- 
ted. The patient is then to be carried to bed ; an anodyne 
ffiould be given, efpecially if there be much pain ; and he 
-ought to be advifed to lie as much as poffible upon his 
hack for a few days after the operation. 

In the third or fourth day after the operation, all the 
drefiings, except thofe between the tefticle and tunica vagi- 
nalis, are to be removed ; and if this cannot be done readi- 
ly, as the parts are otherwife apt to become uneafy, a fponge 
dipped in warm water fhould be applied. On fome occa- 
sions, at the firft dreffing, and always at the fecond or third, 
the pledgets inferted between the tunica vaginalis come 
away ; and whenever this happens, they fhould be renewed. 
It is alfo proper to renew them daily for the firft fourteen 
or fifteen days after the operation ; not however of the 
fame depth as the firft, for during the latter part of the 
-cure they need only to be inferted as far as to prevent the 
divided edges of the tunica vaginalis from adhering to the 
tefticle, before the adhefive procefs has taken place in the 
parts more deeply feated. Particular attention however is 
neceflary to this part of the treatment; for when the 
difeafe returns, it has been found to be chiefly owing to 
the edges of the vaginal coat being allowed to adhere to 
the tefticle, before adhefion had taken place between the 
deeper parts. 

A complete adhefion of the two coats of the tefticle, the 
tunica vaeinalis, and tunica albuginea, takes place moft fre- 
quently about the third week after the operation. Previous 
to this time, inflammation continuing gradually to increafe, 
the tumor becomes larger till it acquire fomewhat of the 
fize of a fwelled tefticle from gonorrhoea ; but after this 
period it gradually fubfides, and the fore produced by the 
incifion, and now reduced to a line, heals in fome time 
between the fourth and eight week, according to the ha- 
bit of body, age of the patient, and other circumftances. 

Having thus given an account of the methods ufually em- 
•ployed in the cure of hydrocele, we fhall now make a few ob- 
lervations on the comparative advantages of the three laft. 
From the teftimbny of many authors of credit, it is evident, 
that any of thefe methods, in moft inftances, prove effelftual; 
but every pra&itioner being apt to be prejudiced in favour 
of a particular method, he generally continues to follow 
that mode and no other; and finding it commonly fucceed, 
he by degrees perfuades himfelf, that other methods of cure, 
with which he has not had fuch opportunities of becoming 
acquainted, are liable to objections, which thofe who have 
praOifed them da not find to be the cafe. The xefult of 
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Mr B. Bell’s obfervations upon this fubjeft is, that although Hyd,] 
all the three modes of operating, by cauftic, the feton, and^'tai 
fimple incifion, are perhaps equally capable of producing a111'?.' 
radical cure ; yet, that of the three, the latter, viz. the 
mode by the fimple incifion, is liable to fewefl objections, and y 
effeCts a cure, both with lealt trouble to the operator and 
leaft rifle to the patient: and of the other two, the treat- 
ment by cauftic appears to be the beft. He has feen all the 
three produce troublefome fymptoms, fuch as, pain and 
tenfion of the abdomen, inflammation, and fever ; but hefi- 
tates not to fay, that the feton is more frequently produ&ive 
of thefe effeCls than any of the other methods. 

Beftdes the methods already mentioned, another has been Ra<jf! 
lately revived, viz. the injeCling of irritating liquors into thecmtbj 
vaginal coat of the tefticle. This method is particularly de-^i^. 
feribed by a Monfieur Lambert of the laft century, and may 
be of much older date for any thing which is known to the 
contrary. From fome caufe or other it feems to have been 
entirely laid afide till about the middle of the prefent centu- 
ry, when it was praClifed by Mr Monro (afterwards a phy. 
fician-general in the Weft Indies), under the fanftion of 
the late Dr Monro, and favourably received and followed 
by feme of the firft furgeons of this place. But in ge- 
neral, though the cure appeared complete, the difeafe re- 
turned. 

The preference is ufually given to wine, and commonly 
that is fomewhat diluted ; but where no pain is excited by 
the injeClion, the liquor fhould be difeharged, and a ftronger 
one ufed. For where no pain takes place, a cure is not to 
be expeCted. 

The following is the moft approved method of perform- 
ing the operation : The operator fhould be provided with a 
fiat trocar and canula, and with a bag of refina elaftica, fit- 
ted with a flop-cock and pipe, which ought exaCtly to fuit 
the canula. See fig. 8i. 

The patient being laid in an horizontal pofture, either 
upon a bed or a table, the water fhould be drawn entirely 
off from the tumor by a flat trocar paffed into the under 
and fore part of it. The operator fecuring the canula with 
the one hand, is with the other to pals the tube of the in- 
jeClion-bag fairly through it, and with gentle preffure to 
force in as much of the liquid as may reach the whole fur- 
face of the vaginal coat, as w’ell as the whole furface of the 
tefticle. The bag fhould now be removed, leaving the tube 
within the canula of the trocar, fo that by turning the flop- 
cock the injedion may be retained in the cavity of the tu- 
mor. The canula of the trocar ought ftill to be kept fixed, 
otherwife it might recede, by which the liquid would infi- 
nuate into the cellular fubftance of the ferotum. The li- 
quor fhould likewife be brought into contaCl with every 
part of the cavity; and after remaining about four, or at the 
moft five, minutes in the fac, it ihould be entirely dilcharged 
through the canula of the trocar, after withdrawing the tube 
of the elaftic bag. 

Sometimes intenfe pain is felt immediately after the li- 
quor is thrown in. When this is the cafe, it fhould be dif- 
eharged as foon as it has pafifed over the different parts of 
the tunica vaginalis. Some lecommend a repetition of the 
fame kind of injeClion immediately after the nrft has been 
difeharged, and to be retained for the fame period, though 
this is not commonly praClifed. 

The whole of the injeClion fhould be completely difehar- 
ged, after which the ferotum fhould be covered with a 
pledget of cerate, a comprefs being applied over it, and re- 
tained with a fufpenfory bag. The patient ought to be in 
bed for feveral days, and fupport the ferotum in the bandage 
by means of a fmall pillow. 

T hough it ie difficult to aficatain the proportion of thofe 
x who 
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(lroc who are cured by the method of injeftions, and though it 
itht is to be regretted that hitherto the difeafe is found to return 
:rW> 1 in a great proportion of thofe upon whom this operation 
>r<1' has been performed; yet, on account of the facility with 

which it can be done, the comparatively fmall pain with 
which it is attended, the quicknefs of the cure, and chiefly 
becaufe it does not, in cafe -of a return of the difeafe, pre- 
clude the future operation of incifion^ it appears a method 
which, in all probability, will be more and more adopted in- 
to pra&ice. 

Sect. III. Of Hydrocele of the Spermatic Cord. 

afarc ’ Anasarcous hydrocele of the fpermatic cord fometimes 
rocc accompanies afcites, and at other times it is found to be con- 
heffi-fined to the cellular fubftance in or about the fpermatic cord, 
accj;’ q’jjg canfes of this difeafe may be, obftruftions in the lym- 

phatics leading from the part in confequence of fcirrhous af- 
fe&ions of the abdominal vifcera, or the preflure of a trufs 

1o8 | applied for the cure of hernia. 
uptoi.. When the affeftion is conne&ed with anafarca in other 

parts, if is then fo evident as to require no defcription. 
When it is local, it is attended with a colourlefs tumor in 
the courfe of the fpermatic cord, foft and inelaftic to the 
touch, and unaccompanied with fluftuation. In an ereft po- 
fition of the body it is of an oblong figure ; but when the 
body is recumbent, it is flatter and fomewhat round. Ge- 
nerally it is no longer than that part of the cord which lies 
in the groin, though fometimes it extends as far as the te- 
fticle, and even ftretches the fcrotum to an uncommon fize ; 
an inftance of which is related by Mr Pott, who from a 
fwelling of this kind difcharged 11 Englifh pints at once. 
By preffure a great part of the fwelling can always be made 
to recede into the abdomen. It inftantly, however, re- 
turns to its former fituation on the preffure being with- 
drawn. 

When the tumor is connefted with general anafarca cf 
the fyftem, it can only be cured along with the reft of the 
difeafe ; but when the fwelling is local, the remedy is alfo to 
be locally applied. An incifion is to be made of fuch a fize 
as may be fufficient for, difeharging the whole of the water ; 
in the performance of which, attention is neceflary to guard 
againft hurting the fpermatic veffela. The contents of the 
tumor being difcharged, the fore is to be^ treated like any 
other Ample wound. 

enC) .! Encyfted hydrocele of the fpermatic cord fometimes be- 
rtrom gins in the upper, but generally at the lower part of the fper- 
thci i matic cord. On its firft appearance it is fo fmal! as to give 
™c<,‘ little or no trouble ; hence it is feldom particularly attended 

to till it has acquired a confiderable fize. By degrees it ex- 
tends as far as the abdominal mufdes, and fometimes reaches 
to the bottom of the fcrotum; and to a perfon unacquainted 
with the appearance of the diforder may be miftaken for a hy- 
drocele of the tunica vaginalis. But here the tumor is al- 
ways above the tefticle, which is diftinftly felt below ; and 

! even in the advanced ftate of the difeafe the tefticle is found 
j,n in the back part of it perfedfly unconnected with the fwel- 

oipu $. ling; whereas, in the advanced ftages of hydrocele in the 
vaginal coat, although fome hardnefs is difeovered where 
the tunica vaginalis adheres to the tefticle, yet when the 
fwelling is great the teftiele cannot be diftinCfly felt. In 
the encyfted hydrocele of the cord, the figure and fize of 
the penis is little altered ; whereas, in cafes of common hy- 
drocele, the penis frequently difappears almoft entirely. In 
other refpefts the two difeafes are nearly fimilar. It fome- 
times happens that the water is contained in two -dillinct 
C<r^s.' cafe tumor is fomewhat puckered up, or 
dtminifhed in its diameter. A fimilar aopearance alfo oc- 
curs, when this variety of the difeafe is connected with by- 
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drocele of the tunica vaginalis, which fometimea takes Hatmato- 
place. eeleSero- 

The anly other tumors with which this one may be con- > . ^ 
founded are, the anafarcous hydrocele of the fpermatic cord, 
and a real hernia. But in neither of thefe is the fluctuation 
of a fluid perceptible, and to the touch they are both foft 
and inelaftic; whereas, in this variety of hydrocele, the tu- 
mor has a fpringy feel, and a fluctuation is fenflbk to the 
touch ; and in both the one and the other the fwelling re- 
cedes fomewhat upon preffure, which it never dots here. 

From hernia it is chiefly diftinguilhed by the tumor be- 
ginning fome way down the cord. In hernia the tumor 
turns lefs when the patient is in an horizontal pofture, and 
is confiderably affeCIed by coughing and fneezing ; but this 
kind of hydrocele is not altered in fize by any fuch cir- 
cumftances, not has it the common fymptoms which attend a 
hernia. 

Infants are frequently fubjeCt to this difeafe, as well as 
to an anafarcous fwelling of the cord, and an cedematous tu- 
mor of the fcrotum. But here the complaint is feldom per- 
manent ; for in moft inftances it readily yields to gentle' 
friftion, with any ftimulating or aftringent application, as a 
ftrong folution of fal ammoniac in vinegar, &c. But in 
adults, the cift, in every variety of encyfted hydrocele, be- 
comes fo firm as not to be aifeCted by external applications; 
fo that when the tumor becomes large, it is neceilary to ufe 
means for producing either a palliative or radical cure, in 
the fame manner as is done for a hydrocele in the vaginal 
coat. 

Sect. IV. Of Hcematocele Scroti. 

We fhall mention in this place the difeafe called hemato* 
cele feroti, which is occafioned by blood extravafated in the in- 
ner fubftance of the fcrotum, in the tunica vaginalis, or in 
the fpermatic cord; but the ufual fituation is in the tunica 
vaginalis teftis. 

Tumors of this kind may be produced by any thing 
which ruptures the blood veflels of the part, but they are 
commonly the confequence of external violence. In the tu- 
nica vaginalis this diforder may be produced by the point of 
a trocar or of a lancet in tapping for hydrocele. In fuch 
a cafe, we are commonly informed of the accident by blood 
being difcharged along with the water; though fometimes 
it does not appear till the whole of the water is evacuated, 
and then a tumor of a confiderable fize fuddenly takes place. 
Sometimes it happens where the quantity of water has been 
fo uncommonly great that the hidden difeharge of it, by ta- 
king away the fupport which the veflels have been accufto- 
med to receive, has been the caufe of their rupture ; and it 
feems certain, that whenever a tumor is produced either in 
the fcrotum or cord fuddenly after the water of a hydrocele 
has been evacuated by tapping, that it is entirely owing to > 
an extravafation of blood. 

In the fpermatic cord injuries of the fame kind will be at- • 
tended with a fimilar effedt upon the veflels of the fac con- 
taining the water. The diftindlion between blood and wa- 
ter in the fubftance of the fcrotum is reaelily made by the 
colour ; for where the difeafe is produced by blood, it forms 
a real efehymolis. The tumor feels heavier in the tunica va- 
ginalis when filled with blood than where it is filled mere- ■ 
ly with water; the treatment is nearly the fame with 
that in hydrocele. In the commencement of the anaiarcous 
or diffiufed haematocele, when produced from flight external 
violence, the application of ftimulating or aftringent fluids ; - 
will fometimes difeufs it; but if this prove ineffectual, the 
tumor is to be laid open, and treated exa&ly as was direded 
for hydrocele ; only if a ruptured vefiel be difeovered, it 
muff be fecurcd by ligature. la like maimer, all collections 
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ud, fcirrhu* of tlic tcftick, t* the hydrocele of the vaginal 
H-r]u*coat; but though farcocele is frequently combined with 

this difeafe, there is every reafon to think that the pri- 
mary diforder was in the tefticle itfelf, and that the water 
is only a confequence of the other complaint. When the 
hydrocele happens to be the original difenfe, the tefticle 
is alfo found frequently altered in its appearance. It is 
here paler than in its natural flate. It is fometimes dimi- 
nifhed, but more frequently enlarged. The enlargement 
however is loft, harmlefs, and free from pain; and in, 
fuch a fituation fliould never be extirpated. To this point 
particular attention ought to be paid, otherwife we run 
the rifk of committing a miftake, into which pra&idoners 
have been too frequently led—the extirpation of a tefti- 
cle which ought to have been faved. To keep free of 
this error, we ought to attend to the following circum- 
ftances. 

When the difeafe begins in the tefticle itfelf, efpecially 
in the body or glandular part, or when it becomes hard 

:idf)iayand enlarged previous to any colle&ion of water in the 
vaginal coat, it is to be confidered as of a different nature 
from that in which an enlargement of the part fucceeds to 
a colle&ion of water ; or if, upon evacuating the water, 
the tefticle be found hardened, enlarged, and attended with 
pain and other marks of feirrhus, efpecially if tire furface 
be unequal or ulcerated, extirpation ought certainly to be 
performed. The fymptoms above mentioned fometimes, 
though rarely, begin in the epidydimis. In fuch cafes, 
however, extirpation will feldom be advifable, as there is 
here always a fufpicion of a venereal affe&ion ; and then 
we ought by all means to try the remedies commonly ufed 
in fuch difeafes. In the prognofis, we attend to the age 
and habit of the body, as well as to the ftate of the difeafe 
and length of time it has continued. 

When the patient is young and the conftitution unbroken, 
we may always hope for a cure, although the fymptoms 
Ihould be very confiderable ; whereas, in old infirm people, 
and in habits attended with an emaciated look, with indi- 
geftion, and other fymptoms of obftru&ed vifeera, whatever 
ftate the difeaie may he in, there will be but a fmall chance 
of fuccefs. 

If the difeafe has fubfifted for a long time without con* 
fiderably increafing in fize, we may realonably think it is 
of a milder nature than where it has made a rapid progrefs. 
As long as the tefticle is only hard and free from the for- 
mation of matter, we may expeft a favourable event ; but 
where collections of matter have already formed, either in 
the fubftance or upon the furface of the tefticle, there is 
no other chance of faving the patient than by means of 
extirpation. Previous to this, however, we are to attend 
to the ftate of the fpermatic cord ; for were any of it left in 
a. dtfe^fed ftate, little advantage could be derived from ex- 
tirpation ; nor ought the operation ever to be performed but 
where we can reach the whole of the difeafed parts. We 
“ie not to be prevented from performing it though the 
cord fhould be confiderably enlarged, providing it do 
not evidently partake of the difeafe of the tefticle ; for 
the cord is generally fomewhat enlarged in the difeafed 

ate of the tefticle ; but this enlargement is for the moft 
part merely either a varicofe ftate of the veins, or a watery 
diipofmon of the cellular fubftance. 

o^.n„ ,1 ^ut ^PPohng no obftacle to the operation, the me- 
ojiaf ° n 0 n°oinS tt may be this. The parts being pre- 

J1?? y 'ave^> the patient is to be laid upon a fquare a t. o a out three feet four inches high, letting his legs 
ang own - whlch> as as re^ ^ muft 

• ,ie rm by aftiftants ; or, he may be laid acrofs a bed 
eame manner. Then with a knife the incifion is to 
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be begun above the rings cf the abdominal, mufcles, that Sarcocele, 
there may be room afterwards to fecure the vefitls; then J* 
carrying it through the membrana adipofa, it muft be l> ^ '' 
continued downward to the’bottom of the ferotum. A 
firm, w'axed, flat ligature, compofed of fmall threads, is 
next, by means of a curved needle, to be paiTed round the 
fpermatic cord, at leaft an inch above the difeafed part, or 
as near the abdominal ring as poffible ; after which the 
vefiels are to be fecured by a running knot, and divided 
about a quarter or half an inch below the ligature. The 
cord and tefticle are then to be removed from the furround- 
ing parts by diflefting from above downwards, and no in- 
ftrument is better for this purpofe than the common fcalpel. 
After the difeafed parts are removed, the knot upon the 
cord muft be flackened to difeover the fpermatic arteiies 
and veins ; both of which, by means of the tenaculum or 
a common forceps, are to be taken up. The ligature upon 
the fpermatic cord is now to be left loofe, fo as to aft as 
a tourniquet if a hemorrhagy fhould enfue ; nor is there 
more occafion for leaving the ligature tied than for leaving 
a tourniquet firmly applied to one of the extremities after 
amputation ; befides, where patients have fuffered fuch pain 
as is fometimes mentioned by authors, it has been found 
to be owing to the tightnefs of the ligature rather than 
to any other caufe. In dividing the ligatures of the blood- 
veftels at the extremities of the cord, they muft be left of 
fuch a length without the wound as to be readily removed, 
however much the cord may retraft in the time of the 
cure. 

In feparating the tefticle, a confiderable hemorrhagy 
fometimes enfues from the divifion of the fcrotal arteries. 
In fuch a cafe, they ought always to be fixed with ligatures 
before proceeding in the operation. The parts being re- 
moved, and the blood-veffels fecured, the wound is to be 
cured, if poffible, by the firft intention ; and for this pur- 
pofe the fides of the ferotum are to be brought together 
in the moft accurate manner, beginning at the under end, 
and fecuring the parts by adhefive plafter as we proceed 
upwards, and in fuch a w'ay that the fides of the fore may 
be kept properly together. About two inches of the 
ligatures of the cord are to be left out, and this part of 
the wound treated in the fame manner as the reft; the 
whole to be fecured by a comprefs of linen and a T 
bandage. _ 1 _ v . v8 

The patient fhould now be laid to reft, and an opiate Treatment 
adminiftered ; and if, upon the fecond or third day, any after rhe 
inflammatory fymptoms enfue, they are to be removed by°Pera^Q^' 
methods commonly employed upon thefe occafions; as, to- 
pical blood-letting, gentle laxatives, and keeping the part 
conftantly moift with a folution of fugar of lead. The 
drefiings ought not to be allowed to fhift, elle the cure will 
be greatly retarded.^ They are to be examined about four 
or five days after the operation ; and if nothing material has 
happened, they may be allowed to remain two or three 
days longer, by which time generally the ligature can be 
readily removed; and the wound will be healed by the firft 
intention, excepting fome fmall opening in the flein, more 
efpecially where the ligatures were placed. Thefe are to 
be drawn together by adhefive ftraps, and drefled in the 
fame manner as formerly. In this way, if the patient be 
otherwife healthy, a cure may be expe&ed in little more 
than a fortnight 

The method of drefling moft frequently prattifed is to 
apply a quantity of foft lint to the fore, and then a com- 
prefs of linen over it, and to fecure the whole with a T 
bandage or a fufpenfory bag. The patient is then laid 
to reft, and an opiate given. The fore is not to be touched 
till a free fuppuration takes place, which will commonly be 
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, . , , /r.noc are to hud upon a table or acrofs a bed, with his fiiyulders raifed about the fifth or fixth day, and then the toffmg^re o V  .    

be removed, and renewed from time to t™' - 
two days or oftener, « the quantity of matter may render 

'it neceffary. Sometimes after the operation the p 
comphdna of pain in the fore, and of tenfion and nneahnefs 
in tile belly. In fuel, a cafe, warm fomentations Ihou d 
be applied to the abdomen, and the fore covered with 
a'emollient poultice, and this repeated as often as may be 
neceffary. 

Chap. XXVII. Of the Stone. 

Sect. I. Of Stone in the Bladder. 

?t9 
Caufes of 
the forma- 

A variety of caufes have been afiigned as tending to the 
thr-forma- formation of calculi in the bladder ot urine ; as, ^ 
uon ofcal- pofition of a fuperabundant quantity of earthy matter trom • 
cuii. {hc blood, on account of a fedentary life ^certain articles of 

diet or drink, containing a greater quantity ot earthy ma - 
ter than others ; a continued uie of fohd food without a 
juffieient quantity of drink ; the peculiar action of ab- 
forbent veffels ; the particular ftruaure of the kidney ; t.re 
nature of the different excretory veffels ; the tune^ tire 
urine may remain in the kidney; the habit of retaining 
the water in the bladder; particles of blood getting 
into the kidney or bladder, and attrafting the Itony mat- 
ter fo as to form a nucleus. A certain change of the 
vtffels of the kidney forming the urine has by fo me been 
confidered as a more probable caule than any of the former. 
The formation of calculus fometimes begins in the kidneys, 
at other times in the bladder. 

After a calculus has begun to be formed, it fometimes ac- 
quires a great fize in a few months from the fit it obvious 
fymptoms ; but fometimes it remains in the bladder for 

-so many years without arriving at any cofrhderable f-AO. 
Symptoms The fymptoms commonly come on gradually^ and bear 
oi calculus fome kJn(i 0f proportion to the fize and inequalities of the 

itone. One of the fir ft commonly taken notice of is an 
uneafy fenfetion at the point of the urethra, which for fome 
time is perceptible only upon making water, or upon ufing 
violent or jolting exercife. 'i his fenfation gradually inci ca- 
fes ; and there is along with it a frequent defire to make 
water, which is commonly voided in fmall quanti ies, and 
fometimes only in drops. When running in a full ftream, 
it often fuddenly ftops, though the patient is confcious that 
a coniiderable quantity ft ill remains, and feels a itiong incli- 
nation to void it. If the ftone be large* tne patient nas a 
conftant dull pain about the neck of the bladder, and fre- 
quent defire of going to ftool. f he urine is generally of a 
limpid colour ; but it is frequently thick, depoiitmg a mu- 
cous fediment, and when the difeafe is violent it is often 
tinged with blood. All thefe complaints are greatly in- 
creafed by exercife, efpecially by riding On horfeback ; and 
from a long continuance of pain, the patient’s health by de- 
grees becomes much impaired, and Unlefs effeftual means are 
employed for removing the cauie of the diforcer, death alone 
puts an end to his mifery. 

We are rendered certain of the exiftence of calculus when 
fmall pieces of ftone are frequently pafted along with the 
Urine. When this does not occur, we cannot be certain 
that the fymptoms do not ariie from an ulcer or tumor in 
the body or neck of the bladder, or from the preffare of tu- 
mors in the neighbouring parts.. In doubtful cafes, how- 
ever, we have one mark by which we can judge with cer- 
tainty, and that is by means df founding. 

Method of This is performed by introducing an inftrument called a 
founding, found (fig 82.), formed of fteel finely polifhed, and having 

the natural curvature of the urethra. The patient is to be 

upon a pillow, to bring the ftone to the neck of the bb.d- th 

der, and his thighs a little elevated and i'eparated from each _ 
other. A found adapted to the fize of the urethra is to be 
chofen ; and previous to the introduftiou it is to be laid in 
warm water till it be of the heat of the body, and then 
wiped and rubbed over with bland oil, butter, or axunge. 
The furgeon lays hold of the penis with his left hand, while 
with his right he introduces the found with its concave fide 
towards the abdomen. He is now with his left hand 
draw the penis gently forward upon the inftrument, which 
is to be gradually pufhed into the bladder. If any difficulty 
occur about the neck of the bladder, this may be obviated 
by introducing the finger into the anus, and railing the point 
of the inftrument; or the lame puipofe is more readily an- 
fwered by deorefling the handle of the found. If ftill it 

, does not pafs with cafe, much force ought by no means to 
be ufed, left the inftrument perforate the membranous part 
of the urethra. 

As foon as the inftrument enters the bladderif it hap. 
pen at once to touch the ftone, a tremulous motion will t* 
communicated to the fingers of the operator, and die buii. 
nefs of founding is then accomplifhed, the nature of thedif. 
eafe being now afeertained. Great care, however, is here 
always neceffary, as a few particles of fand, or a hardened 
ftate of the bladder, have fometimes communicated the faux1: 
fenlntion. If the ftone be not foon difeovereeb the .nftru- 
meat is to be moved in all direiftions ; and Ihuuld tne ope-j 
rator be ffill unfuccefsful, one of the fingers of the left hand 
is to be introduced irrto the rcdlum, fo as to raiie that part 
of the bladder in which a ftone may probably be concealed. 
I f even this attempt prove ineffedtual, the body of^ the pa-| 
tient is to lie put into different poiitions, and perhaps one 
of the bell is deprefiing the fhoulders and raifmg the pelvis. 
By this mean a ftone may generally be felt, providing it is 
not contained in a cyft, which very rarely happens. B af- 
ter all thefe different attempts the furgeon fhould fad in dii- 
covering the ftone, the inftrument is to be withdrawn ; anf 

fymptoms of ftone be ftrongly marked, and it appear thai • 1 , • 1 ' .a   4-;^ tv.*rrVtt rife neither feirrhus nor inflammation, which niight give tire t< 
thefe fymptoms, do exift, a iecond or even a third trial t 
to be made on the following days. 

Various lithontriptics have been recommended for diflol 
ving the ftone in the bladder; Inch as lime-water, caultu 
alkali, foap, &c. but none of them can be conveyed in fuel 
a It ate into the bladder as to be much depended upon, <> 
they undergo the greateft change in the courle of the circa 
lation. To obviate thefe changes, it has been recommends 
to injeft certain fluids of this clafs through the urethra ml 
the bladder; but this has not been attended with any matt 
rial advantages, and has generally been found to do injury t 
the bladder. The only effeftual method of removing ftonc 
from the bladder is by means of a chirurgical operation 
the fuccefs of which depends much upon the dexterity Q 
the furgeon, as well as on the conftitution of the patient. 

When the conflitution has been io much impaired thj 
the patient complains greatly of lickneis and oppreffion ' 
ftomach, with naufea and an inclination tp vomit, efpeciall 
upon taking food ; when he has like wife a conltant thirl 
*md the pulfe is as high as a hundred ftrokesin theminute - 
an operation is improper till thefe fymptoms are removec. 
The operation is improper alfo when the patient laboui 
under a fevere fit of the ftone; for then inflammation of tc 
bladder is apt to enfue to fuch a degree as to produce ffij 
puration. By frequent attacks and continuance ot t <- 
fits, the coats of the bladder are apt to be thickened ar 
greatly contra&ed. This laft circumftance may be kno» 
by the introduction of the found ; for then it will ft°P ^ 
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ter Retting pail the fphinae* of the bladder, and cannot be 
Duilfed farther without confiderable force, and at the fame 
time mvln t the patient the mod exquiiite pain. Nor ought 
tl,e operation to be performed when the bladder is ulcerated, 
tfpeclally where the patient is old and much debilitated, 
and where the difcharge of matter is great. 

Children more readily recover from the operation of li- 
thotomy than adults ; and old people from the age of 55 to 
that of 70, whofe conftitutions have not been broken, are 
i„ jefg danger than thofe in the full vigour of life, probably 
owing to inflammatory fymptoms being more apt to proceed 
to a dangerous length in the extremes of age than at the 
middle period of life. When the conftitution, however, is 
not much impaired by the continuance of the difeafe, the 
operation may be undertaken with a probable degree of fuc- 
cefs almoft at any period of the patient’s life. 

Several methods have been recommended for performing 
this operation ; but there are only two which can be prac- 
tiled with any propriety. One is, where the operation is 
to be performed immediately above the pubes, in that part 
of the bladder which is not covered with peritonaeum : the 
other, where it is done in the perinseum, by laying open the 
neck and lateral part of the bladder, fo as to allow of the ex- 
tiacfion ot the ftone. 

Franco, a French furgeon, finding a ftone in a child of 
two years of age too large to be extraded through an open- 
ing in perinaso (the place where the operation was then 
performed), was induced to make an inciiion into the blad- 
der above the pubes ; but though the ftone was extracted 
and the child recovered, Franco, who publilhed the caie in 

never attempted the operation again, and even dif- 
fuades others from doing it. It does not appear indeed 
to have been much pradtifed anywhere till fome time after 
the commencement at the prefent century, about the year 
1720, when it was adopted and frequently performed in 
Britain and other parts of Europe for the fpacc of about 
12 or r 5 years. The lateral operation came tnen to be 
more geneially known, and fince this period the high opera- 
tion has been feldom pradlifed. 

In performing the high operation, the bladder muft be in 
a dillended ftate, fo as to make it rite above the ofla pubis, 
to allow an incifion to be made into that part or it which is 
uncovered by the peritonaeum, and thereby to prevent the 
abdomen from being opened or its contents expofed. Some 
days, or even weeks, previous to the operation, the patient 
ought to be dtfired to retain his urine as long as he can, fo 
as to diftend the bladder till it can hold at leaft a pound 
and a half, when the perfou is an adult and of an ordinary 
tize; or the penis may be tied up to allow the urine to col- 
kdf. As thefe methods may be attended with great cliftrefs, 
fnme prefer diftending the bladder by injecting warm water 
by flow degrees till the bladder is fufticiently full, which 
may be eai'ly known by relaxing the abdominal mufcles and 
feeling above the pubes. 

When the operation is to be performed, the patient is to 
be laid upon a table of convenient height, with the pelvis 
higher than the fhoujders, that the parts may be fully on 
the iheteh, and to prevent the bowels from prefling upon 
the bladder. The legs and arms are to be properly held 
by afiiftants. An incifion is to be made through the flein, 
in the very middle of the under and fore part of the abdo- 
men, from fome way under the umbilicus to the fymphyfis 
pubes. The cellular fubftance, the tendon of the oblique 
mufclee, the mufeuli redii and pyramidales, are now to be 
ftparated ; and it is better to make this feparation from the 
pubes upwards, fo as to be in no danger of cutting into the 
abdomen. The furface of the bladder will now appear un* 
covered by the peritonaeum. Then the operator, with a 
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common fcalpcl, or an abfeefs lancet, or, what is better, 

der. with a concave fharp-pointed knife, makes a perfora- 
tion into the moft prominent part of the bladder, till the — y —, 
fore finger of the left hand can be introduced, i he liga- 
ture is now to be removed from the penis ; then with a 
probe-pointed biftoury, making the finger ferve as a conduc- 
tor, the wound is to be made fulHciently large for the ex- 
traction of the calculus, taking particular care, however, not 
to carry the incifion fo high as to cut the peritonaeum. 
This part of the operation being finifhed, the ftone is to be 
extracted with the finger ; or if that be impracticable, the 
forceps are to be employed. Should it unfortunately hap- 
pen that the ftone is broken in the extraction, the pieces 
are to be removed entirely by the fingers rather than by 
fcoops, which were iometimes ufed. The edges of the 
wound in the integuments are now to be drawn together by 
means of the twifted future, leaving about an inch and a hair 
immediately above the pubes for the difcharge of any urine 
which may be there evacuated. I he patient is to be laid 
in bed, with the pelvis ftill kept higher than the fhoulders. 
Gentle laxatives are to be occafionally given, and the anti- 
phlogiftic plan ftriCIly adhered to. ^,5 

The ad vantages of this method are, that larger ftones can Advantages 
be extracted by this than by the lateral operation, and that and difad- 
fiftulous fores are lefs apt to enfue. The difadvantages 
the danger of opening or wounding the peritonaeum, and^^ 1 

thereby expofing the abdominal bowels ; the frequent oc- 
currence of inflammation about the beginning of the ure- 
thra, fo as to occafion the urine to be diffufed in the cellular 
fubftance on the outfide of the bladder, and thereby produ- 
cing finufes difficult to cure ; the extreme difficulty of heal- 
ing the wound, efpecially in bad conftitutions ; and, laftly, 
the fmall number of patients, after the age of thirty, who 
have been found to recover from this operation. 327 

Frere Jacques, a French prieft, was the inventor of the Lateral 
lateral operation. He firft appeared at Paris in 1697, and0Peratlon* 
afterwards operated in a great number of cafes. ^ 

He introduced a found through the urethra into the blad-Fre>e 
der with a flraight biftoqry, cut upon the llaff, and carried Jacques’* ^ 
his incifion along the ftaff into the bladder. He then iq-1"^^.0^ 
troduced the fore finger of the left hand into the bladder, 
fearched for the ftone, which, having withdrawn the found, 
he extracted by means of forceps. The patient was now 
carried to bed, and the after treatment left to the attend- 
ants. ^29 

Profeffor Rau of Holland improved upon this method, improved 
by making a groove in the ftaff, which enabled him, withbyProfeffer 
greater certainty, to continue his inciiion into the bladder: ^'au’ 
but in (lead of dividing the urethra and proftate gland, the 
latter of which he was afraid of wounding, he diffeCted by 
the fide of the gland, till the convex part of the itaff was 
felt in the bladder, where he made his incifion, and extract- 
ed the ftone ; but this method was too difficult to perform, 
and attended with too many inconveniences and dangers ever 3-,0 
to be generally received. It fuggeiled, however, to the ce-Suggefted 
kbr&ted Chefelden the lateral method of cutting, as it is^6 lat.era^ 
now with a few alterations very generally praCtifed. ^re<>peiatujn. 
fhall attempt to deferibe the different fleps of this operation 
in its prefent improved ftate. 

The manner of preparing the patient depends upon a va-Ma;;f)er 0f 
riety of circumftances. If he be plethoric, a few ounces cifpfeparing 
blood fhould be taken away, and at proper intervals the the patient, 
bowels ought to be emptied by any gentle laxative which 
will not gripe. The diet fhould confift of light food for 
fome time previous to the operation. If the pain be vio- 
lent, opium is neceffary. Sometimes it is relieved by keep- 
ing the patient in bed with the pelvis railed, fo as to remove 
the ftone from the neck of the bladder. He ought not to 
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Stone in fit up, or take any exercife, in the time of preparation. ie 

the Bhd- warm bath OUght to be ufed two or three times, and the pa- 
. der‘ , tient (hould remain in it half an hour at each time. A lax- 

ative ought to be given on the day preceding the operation, 
and an injeftion a few hours before it is performed. 1 he 
patient ought to drink plentifully of fome diluent liquor, and 
to retain the urine feveral hours previous to the operation. 
If this cannot be readily affe&ed, a flight compreffion, by 
means of a ligature, may be made upon the penis, fo as to 
have the bladder fufficiently diftended, that there may be no 
danger of the pofterior furface being hurt by the end of the 
gorget. T he perinteum and parts about the anus ihouid be 
well (haved. 

Manner of A table fomewhat more than three feet in height, and ol 
performing fufficient ftrength, is now to be firmly placed, and properly 
tha opera- covered with blankets, pillows, See- Upon this the patient 

is to be laid and properly fecured ; and for this purpofe 
there ought to be two pieces of broad firm tape, each about 
five feet in length, which are to be doubled, and a noofe 
formed upon them. A noofe is then to be put upon each 
wrift, and the patient defired to lay hold of the middle of 
his foot upon the outfide. One end of the ligature is to go 
round the hand and foot, and the other round the ankle and 
hand, and crofs again, fo as to repeat the turns in the re- 
verfe way. A running knot is then to be tied, by which 
the hand and foot will be properly fecured. The buttocks 
are then to be made to projeA an inch or two over the 
table, and to be raifed confiderably higher than the fhoulders 
by a couple or more pillows, and one ought to be put un- 
der his head. 

The operator is now to introduce a grooved ftaff (fig. 83.) 
©f proportionable fize, and open to the very end, through 
the urethra into the bladder ; and having again fully fatis- 
fied himfelf of the exifh nee of a ftone, he inclines the ftaff, 
if the furgeon be right handed, obliquely over the right 
groin, fo chat *he convex part of the tlaff may be felt in the 
perinaeum on the left fide of the raphe. He then fixes it, 
and delivers it to his affrftant, who is to hold it with his 
right hand, ddiring him to prefs it gently, in order to make 
the fulcus of the flaff project in the direftion in which he 
received it With his left hand the fame affiftant is to raife 
and fupport the fetotum. 

The thighs of the patient being fufficiently feparated by 
the affiftants, and the furgeon being feated upon a chair of a 
proper height, and in a convenient light, he makes an inci- 
fion with a common convex edged fcalpel through the fkin 
and cellular fubftance, immediately below the fymphyfis of 
the ofla pubis, which is a little below the ferotum, and where 
the crus penis and bulb of the urethra meet, and on the left 
fide of the raphe, and continues it in a flanting direftion 
downwards and outwards to the fpace between the anus and 
tuberofity of the ifehium, ending fomewhat lower than the 
bafis of that procefs, by which a cut will be made oi three 
or four inches in length. This incifion oustht not to be 
fhorter than is here drrefted, other wife there will not be 
room for the reft of the operation. As foon as the integu- 
ments are thus divided, he ought to introduce two of the 
fingers of the left hand. With one he keeps back the lip 
of the wound next the raphe, and with the other he preftes 
down the re&um. Heounht likewife particularly to guard 
againft cutting the cruresof the penis, which he can readily 
feel, and feparate at their under part with one of the fin- 
gers. He next makes a fecond incifion almoft in the fame 
dire&ion with the firft, but rather nearer to the raphe and 
anus, by which he preferves the trunk of the arteria pudica. 
By this incifion he divides the tranfver fairs penis, and as 
much of the levator ani and cellular fnbftance within thefe 
as will make the prgftate gland perceptible to the finger. 
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If any confiderable veflel be cut, it is immediately to be Sto 
fecured, though this is feldom neceflary. After this he will 
have a view of the membranous part 5f the urethra, which ^ 
is diftinguifhed from that covered by the bulb by being very '""’l 

thin. He is now to fearch for the groove of the ftaff with 
the fore finger of his left hand, the paint of which he preffes 
along from the bulb of the urethra to the proftate gland, 
which furrounds the neck of the bladder. He keeps it 
there ; and turning the edge of the knife upwards, he cuts 
upon the groove of the ftaff, and freely divides the membra, 
nous part of the urethra, from the proftate gland to the 
bulb of the urethra, till the ftaff can be felt perfectly bare, 
and that there is room to admit the point of the finger; 
and as the finger affifts in keeping the parts ftretched, and 
effectually prevents the re&um from being hurt, the incifroa 
into the urethra may be made with perfedt eafe and fafety. 

The next part of the operation, viz. dividing the pro- 
ftate gland and neck of the bladder, might, by a dexterous 
operator, be fafely performed with a common fcalpel, with 
the edge turned the oppofite way. But to guard againft 
accidents, a more convenient inftrument, called the cutting 
gorget (fig. 84.), is now in general ule. It was originally 
invented by Mr Hawkins of London, and iince his time has 
undergone various alerations. Fig. 85. is a double gorget 
invented by Dr Monro. The inner plate, which is blunt, 
is made to flip forwards to prated the back part of the 
bladder. The membranous part of the urethra being now 
divided, and the fore-finger (till retained in its place, the 
point of the gorget, previoufly fitted to the groove, is to 

■ be direded along the nail of the finofer, which will feive 
to condud it into the groove of the ftaff; and as this is 
one of the niceft parts of the operation, the moil particular 
attention is here required that the point ol the gorget be 
diftindly heard to rub in the bare groove, and that nothing 
is interpofed. 

In the introdudion of the gorget into the bladder, if the 
affiftant'could be depended upon, the ftaff might be allowed 
to remain in his hand : the operator, however, generally 
choofes to manage it himfelf. He now rifes from his feat, 
takes the ftaff from the affiftant, raifes it to near a right 
angle, and preffes the concave part againit the fymphyfis of 
the offa pubes ; fatisfies himfelf again that the point or beak 
is in the groove, and then pufties on the gorget, following 
the diredion of the groove till the beak flip from the point 
of the ftaff into the bladder. The gorget is not to be pufh* 
ed tarther than this, otherwife it may wound the oppofite 
fide of the bladder, &c. 

The gorget having now entered the bladder, which is 
readily known by the dilcharge of urine from the wound, 
the ftaff is to be withdrawn, and the finger introduced along 
the gorget to fearch for the [tone, which, when felt, will 
point out the diredion to be given to the forceps; at any 
rate, the introdudion of the finger ferves to dilate the 
wound in the bladder ; and this being done, a pait of for- 
ceps (fig. *6.) of a proper fize, and with their blades as 
nearly together as their form will allow, are to be introdu- 
ced, and the gorget withdrawn flowly, and in the fame di- 
redion in which it entered, fo as to prevent it from injuring 
the parts in its return. After the forceps are introduced, 
and paffed till they meet with a gentle refiftance, but no 
farther, the handles ought to be depreffed till they are fome- 
what in an horizontal diredion, as this will moft correfp'wd 
with the fundus of the bladder. One blade of the forceps 
is to be turned towards the fymphyfis of the pubes to de- 
fend the loft parts there, the other of confequence will guard 
the return. After they have diftindly touched the ftone, 
by moving them a little in various diredions, they are then 
to be opened, and the ftone laid hold of, which may gene- 

rally 
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Kt '^iu rally be done with confiderable eafe. It frequently hap. 

thuB ad- pens, however, that when the ftone is fmall, ic is not readi- 
■ ly felt with the forceps ; and’ inftances may happen where 1—' " thc under and back part of the bladder may be fo deprdled 

as to conceal the ftone. In fuch a fituation, nothing will 
more readily bring it in the way of the forceps than to intro- 
duce the finger into the reftum, and elevate this part of the 
bladder. Straight forceps are generally ufed; crooked ones, 
in forrte very rare cafes, however, may be neceflary, and there- 
fore the furgeon ought to be provided with them. 

After the forceps has laid hold of the ftone, if it be 
fmall and properly placed, it may readily be extrafted ; but 
if, on the. contrary, the handles of the forceps are now ob- 
ferved to be greatly expanded, it is certain the done is im- 
properly fixed, or that it is remarkably large : in either cafe 
it fhould not be held iaft, but allowed to move into the moft 
favourable fituation ; or the finger is then to be introduced 
fo as to place it properly for extraction. If this cannot be 
done with the finger, it ought to be allowed to flip out of 
the forceps, in order to get it more properly fixed ; and as 
the moft common form of the ftone is flat and oval, or 
fomewhat like a flattened egg, the forceps fhould have hold 
of the fmalleft diameter, while an end prefents to the neck 
of the inftrument. The ftone fhould be grafped with no 
greater firmneCs than is merely fufficient to bring it fairly 
out. It fhould be extrafted in a flow and gradual manner. 

When a ftone is broken in the bladder, all the larger pie- 
ces are to be extra&ed by the forceps, which are to be in- 
troduced by means of the finger ferving as a direCtor. The 
fmaller parts are to be removed by means of a fcoop (fig. 
87.), or probably the finger may be more convenient; and 
as the leaft particle allowed to remain, or which is not 
waflred off by the urine, may ferve as the nucleus of another 
ftone, a large quantity of water, properly warmed, is to be 
injefted by a bag and pipe, or by a fyringe ; and for this 
purpofe the body of the patient fhould approach at leaft to 
an upright pofture ; and to give the particles of ftone an op- 
portunity of collecting near the inciiion of the bladder, the 
wound may be ftopped for a little after the injeCtion is 
thrown in. 

When a ftone is extracted of a regular, firm, and rough 
furface, it feldom happens that any others remain in the 
bladder. On the contrary, when it is of an irregular fhape, 
and fmooth and polifhed, particularly in certain places, 
with impreffions formed upon it, there is the greateft pro- 
bability of others remaining. There are exceptions, how- 
ever, to thefe rules ; and therefore the operator, inftead of 
trufting to tliem, fhould introduce his finger, which will an,- 
fwer the purpofe without any other fearcher. 

Tr'mr t a^ter t^ie 0Perati°n> any confiderable artery bleeds much, it is to he taken up with a ligature ; but if this be 
impracticable, the hemorrhagy ought to be ftopped by means 
of preffure, and for this purpofe a firm roller introduced at 
the wound.anfwers fufficiently : and to prevent any ftop- 
page to the difeharge of urine, a filver canula, covered with 
caddis, and dufted over with ftyptic powder, may be introdu- 
ced into the wound with advantage. 

Sometimes it happens that a confiderable quantity of 
blood, inftead of paffing off by the wound, is collected iu- 
the cavity oi the bladder, and may produce very dangerous 
fymptoms. 1 o prevent this as much as poflible, immediate^- 
ly upon the operation being ^nifhed, the patient’s pelvis 
fhould be made confiderably lower than the reft of his body; 
by which means the wound will be kept in a depending po- 
fture, and the blood will efcape more readily by the wound. 
But it it be found ’hat blood is ftill lodged in the cavity of 
the bladder, it muft be immediately extracted. 

As foon as the blooding is ftopped, the patient is to be 
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the wound, and often renewed, and the thighs brought toge- 
ther. He is then to be laid in a bed, in fuch a way that 
the pelvis may be confiderably lower than the reft of the 
body, to give a favourabie direction to any blood which may 
afterwards flow from the wound.. A confiderable dofe of 
laudanum is now to be given. From 30 to 50 drops for 
an adult will commonly be neceffaiy. From this period, 
unlefs the ftone has been large and difficult to extiaCt, the 
patient commonly falls afleep, or at leaft lies quiet tor a few 
hours ; but afterwards generally begins to complain of paia 
in the under part of the abdomen. Anodynes are now to 
be given both by the mouth and anus, and warm fomenta- 
tions, by means of flannels or bladders filled with warm wa- 
ter, are to be applied to the region of the bladder, as the af* 
fe&ion feems to be of the fpafmodic kind. 

If by a continuance of thefe remedies the pain abates, 
no anxiety needs be entertained concerning it ; but if it in- 
creafe, and efpecially if the abdomen become hard and 
fwelled, and the pulfe full and quick, and thefe fymptoms 
become gradually worfe, great danger is to be apprehended, 
as they moft commonly take place in confequence of inflam- 
rnation. In this fituation, as much blood ought to be ta- 
ken as the patient can bear. A large injeCtion of warm 
water and oil, or linfeed tea, fhould be given every fix or 
feven hours, and the fomentations continued at the abdo- 
men. If tbe fymptoms continue to grow worfe, the pa- 
tient fhould be immediately put into the femieupium or 
half bath. 

By a proper continuance of thefe means, with a low diet 
and plenty of diluent drink, the above fymptonrs may fre- 
quently be removed. The reverie, however, is fometimes 
the cafe. The wound becomes floughy and ill conditioned 5 
all the fymptoms, in fpite of every effort, continue to in- 
creafe, and loon terminate in death. 

But where matters end favourably, the wound by degrees 
puts-on a better appearance ; the urine paffes almoft from 
the beginning by the urethra (moft frequently, however, it 
is difeharged by the wound for the firft two or three 
weeks); the pain in the abdomen gradually abates, the feve- 
nfh fymptoms are foon removed, a complete cicatrix is form- 
ed, and the wound is fometimes cured in a month ; though 
upon other occafions three will be neceffary. But it mult 
depend greatly on the nature of the conftitution. 

Excoriation of the buttocks may be. prevented by pla- 
cing a fheet under them leveral times doubled, the breadth 
to be r 8 or 20 inches, and to be all rolled up,, except the 
part which is to be laid under the patient, the reft of the roll to 
be by his fide, which is to be unrolled as the mirfe draws 
the wet part from under him. If, after the ufe of this, exco- 
riations fhould ftill happen, the part may be waihed with., 
cold water ; or the parts round the wound, after being well 
dried, may be rubbed with any tough iimple ointment. 

In patients of a debilitated conftitution incontinence 
of urine frequently occurs-after tlris operation. In gene- 
ral, this is removed as the patient acquires ftreny th. 
Nourifhing diet, cold bath, the bark, and other tonics, are 
oi- much iervice here ; but where thefe are afterwards found 
ineffectual, inftruments for compreffing the penis,, or others 
far receiving the urine, have been found uleful, and are 
now made in fuch a convenient way as to allow them to be 
conftantly ufed fo long as they maybe found neceffaiy. 334,, 

An operation for ftone in the bladder is much feldomerf^tho1 

required in women than in men, on account of the fhortnels^1 

of the urethra in the former allowing a readier paffage for 
the (mail calculi. which get into, or are formed in, the blad- 
der. It is likewiie in women more iimple, and of courfe 
more readily performed. It might, be. done. in. the fames? 

manner? 
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manner as in the male, but there would be the srreateft pro- 
babilitv of wounding the vagina. In a tew cafes the opera- 
tion has been performed from the vagina itfeif ; but it is by 
no means advifable, as ftones would not only e extra -.e 
with greater difficulty, but, on account or the thiRnels or 
the parts, the urine would moft probably form a hltulous 
opening, and a communication be maintained between the 
bladder and vagina ; or cicatrices here might be attended 
with great inconvenience in child-labour. > . 

In the method commonly praftiied, the patient being pla- 
ced and feemed in the fame manner as in the operation upon 
the male, the operator introduces a fhort grooved itaii, 
flightly curved (fig. 88.). into the bladder; then bs means 
of the common gorget already mentioned, with its pomt 
pafled along the groove of the itaff, he lays open the 
whole of the urethra and the neck of the bladder. 1 he 
Itaff is now to be removed, the finger introduced upon the 
gorget, and to feel for the ftone, which is to be removed as 
already directed for the operation on the male fubject. 
Where incontinence of urine occurs after the wound is heal- 
•cd, a peffary is to be ufed within the vagina, or a Iponge ap- 
plied, or a tin machine to receive the urine. 

Sect. II. Of Stones in the Kidneys. 

The fymptoms of ftone in the kidneys are, pain in the re- 
gion of the kidneys, freknefs, and vomiting, the urine fome- 
times mixed with'blood, at other times with mucus or even 
purulent matter ; but the fame fymptoms are often induced 
by other caufes, efpecially from inflammation and fuppura- 
tion of the kidney. Nephritic complaints have frequently 
fubfifted for a long time, where ftones have been blamed as 
being the caufe of them ; and yet upon diffeftion purulent 
matter alone has been detefted. From this circumftance, 
as well as from the great depth of the parts and the. large 
fize of the blood veffels of the kidney, the operation of 
nephrotomy could not be performed, but with the greateft: 
uncertainty and moft imminent danger, and is therefore 
never attempted, A few cafes indeed have appeared where 

• inflammation induced by a ftone in the kidney terminated 
in abfeefs, and the ftones were taken out ; but it was not 
till they had worked their way out of the kidneys into the 
cellular fubftance, fo that it only remained to open the ab- 
feefs and ex trad! them ; but otherwife the operation is never 
to be thought of. 

Sect. III. Of Slones in the Urethra. 

Those who are troubled with calculous complaints fre- 
quently pafs fmall ftones along with their urine ; and when 

_ thefe are angular or of confiderab’e fize, they fometimes 
Symptoms ftick, and give much uneafinefs. The fymptoms are at 
©f ftones in firft pain, then inflammation and fwelling’, attended with a 
the urethra. part;a|} or total fupprefiion of urine, which, if long ne^leAed, 

is apt to terminate in a rupture of the urethra, when the 
urine will be difeharged into the neighbouring parts. The 
greateft attention is therefore nectiiary to get the ftone ex- 

- tradted as foon as poflible. 
Method of When a ftone is in the urethra, tmlefs it be of a large 
extra&ing fize, or has been long impadted, and the inflammation great, 
them. attempts ought to be made with the fingers to puflr it out; 

but previous to this, the penis fhould be relaxed as much as 
poffible, fo as to remove a certain degree of fpafm which the 
prefence of ftone here probably creates. Blood ought to 
be drawn bv general or local means, according as the pa- 
tient may be of a plethoric or emaciated habit. He fhould 
be immerfed in a warm bath, and get a full dofe of l*uda- 
num, and warm oil ought alio to be throw n into the urethra. 
After thefe remedies have relaxed the parts as much as may 
ije* the extradition it to be attempted. 

E n Y. Chip. XXV]', 
p’or this purpofe certain rnftruments have been contrived, Stone, 

particularly a tube containing a pair of elaftic forceps (fig. ths U 
89.), to be introduced into the urethra fo as to lay hold of, 
the Hone. In fome cafes they certainly might anfwer the 
purpofe, but they have not been found very ufeful; and as 
they may mcreafe the irritation already prefent in the ure- 
thra, they are feldom, if ever, employed. loltead of them, 
the furgeon ufes gentle preffure on the pv.ms to puin the 
ftone outwards ; and as calculi larger than a htiu bean 
have lemetimes been paffed by the urethra, an opera.'ion 
ought not to be performed till gender means have been 
perfifted in for fome time. When thefe means have failed, an 
incifion ought to be made immediately upon the ftone, 
which is then to be removed by a probe, or with a pair of 
fmall forceps. When a ftone is lodged near the neck 
of the bladder, after the patient has been placed and 
fecured in the fame manner as for the lateral operation, 
wdiile an afiiftant fupports the ferotum and penis, the ope- 
rator introduces a finder oiled into the anus, to iupport the 
ftone in its place, and prevent it from flipping into the blad- 
der. An incilion is then to be made, and the ftone turned 
out. The after treatment will be nearly the fame as that 
after the operation of lithotomy. 

When, again, a ftone has advanced further m the ure- 
thra, the beft method is to draw the fkm ftrongly forwards 
or backwards, and then to cut upon it and turn it out, 
when the fkm will Hide baclc fo as to cover the wound, and 
prevent the urine from pairing through it ; and by this 
means it will generally heal by the firft. intention. If part 
of the urine pafs through the wound, and infinuate into the 
cellular fubftaace, an attempt is to be made with the hand 
to prefs it back. If that prove infufficient, a cut is to be 
made throutyh the fkm oppofite to the incifion of the uie- 
thra; but this will feldom be found neceflary. If a ftone 
is fixed near the point of the urethra, it may be removed 
with a pair of forceps ; or, if this fail, the urethra is to be 
dilated with a fcalpel ; and if this alio be infuhicient, an in- 
cifion is to be made as above directed. When the cine is 
nearly completed, a tube formed or filver or elaftic gum, 
or a hollow bougie, may be ufed to keep the uretha of a pro- 
per fize. ... 

The worft part of the urethra for a ftone to ftick in is 
that immediately behind the ferotum ; tor then the urine 13 
apt to pals by the incifion into the cedular fubdance of the 
ferotum, (o as to occafiou large iwelhngs there. 1 o pie- 
vent this, a itone fo fituated ought, if polnble, to be puihed. 
forwards with the fingers; or if this be impracticable, it 
ftiould be puihed back into the perinaeum by means of a 
itaff. If both methods fail, a cut is to be made at the 
under part of the ferotum, which is to be rvell iupported, 
and at one fide of the feptum, and continued upwards till 
the ftone is felt, when an incifion is to be made into the. 
urethra, and the ftone extracted as before directed. 

Chap, XXV III. Of Incontinence and Supprejfion of 
Urine. 

Incontinence of urine may arife from various CHufts,^ 
as, from a lois of power in the fphimfter of the bladder,j- 
while the natural tone of that organ remains unimpaired ,1 
or from irritation about the neck of the bladder, ptoiiucc 
by the frhftion of ftones contained in it ; or from a lacera- 
tion of parts by the operation of lithotomy ; or from the 
preffure of the uterus in a ftate of pregnancy. 

When the difeaie is owing to a want of tone in the ^ 
fphin&er, the cure is very difficult, becaufe the conftitution 
in general is frequently affeaed. The moft ufeful remedies 
are tonics, efpecialiy peruvian bark, chalybeate watcis, an^ 
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the cold bath, both generally and locally applied. Cold 

r iceand ^{lances applied to the pennKum ar^ perhaps of greater 
j; ,ieflio:i ftrvjce than any thing elfe, as cloths wet with vinegar and 
ilp”1-6’ C()jj water> or with a ftrong folution of faccharum fatumi 

jn vineg?>r; but the bell method of applying cold is to 
dafli water immediately from the fountain upon the anus 
end oerinffium. When it arifes from the irritation of (tones 
in the bladder, opiates and mucilaginous liquors plentifully 
ufed frequently pive great relief. When incontinence of 
urine is owing to a laceration of parts in performing the ope- 
ration of lithotomy, the difeafe is nearly of the fame nature 
as that from the caufe firft mentioned, and therefore the 
fame remedies are of fervice. When thefe remedies fail in 
cither of the cafes, compreffion of the urethra prevents any 
inconvenience arifing from the conft dripping of the 
urine; and for thtspurpofe an inftrument termed penis 
(fig. yo.) is applied to the penis ; or, to prefs againft the 

,'at* c, urethra of the female, peHaries (fig. qi.a and-f) are contrived, 
{ ^ ’which are made in fuch a way as to be introduced into the 

vagina, and there to prefs upon the urethra. They 
gre fometimes made of fponge, but thofe of ivory or wood 
well polifired are more generally preferred. A fmall hot- 
tie made of da die gum, and open at both ends for the pal- 
fa re of the menftruai difeharge, anfwers the purpoie equal- 
ly well 'Certain cates however occur where preffure upon 
the urethra is improper, efpecially where there is a conkant 
^ eh re to pafs water ; and here much relief is obtained from 
the uie of receivers, which are now fuited to both fex-es. 
Fig. 92. repreferits one for the male, and fig. 93. one-for the 
female. 

(|fu i ref. We (hall here treat only of that fpecies of fuppmTion of 
iji of u- wr'ine where the urine is collected in the bladder, but tiem 
T fome obftru • inp caule is prevented from being difeharged. 

^40 It arifes from a variety of caufts. 
eiitment When it arifes from a want of tone in the body of the 
icn it a- bladder, it is often connected with palfy of the lower ex- 

rj " trenu'ties; it is frequently owing alio to retaining mine too 
e in tlielong. The catheter, in this caie, is commonly an tffedluaf 
ly of the remedy, and ought to be employed as foon as the fuppredion 
,dder, jS evidently formed, and recreated from time to time, ti.l Uie 

tone of the fylfem is recovered by the ufe o’ proper reme- 
dies. The method of introducing the catiieter is the lame 
with that already duedred for f unding for the (lone. 
Fig. 94. a catheter for the male, fig. 95. one for the fe- 
male. 

When the afFeftion arifes- from fpafm about the neck.of 
the bladder, opiates, warm water thrown into the rectum, 
and afterwards the warm bsth, are the bell means of pro- 
ducing relief. When it oroceeds from fchchus cf the pro- 
11 ate gland, or from other tumors, 1 r from obftrudfions of 
the urethra in confequence of gonorrhoea, the treatment to 
be afterwards deferibed will be found bed (uited for fuch 
complaint*;. When the fuppreffion arifes from the p reiki re 
of the uterus in the latter months of pregnancy, chan re of 
pofture is fometimes found to have lome cfledl 4 but it this 
fail, immediate relief can commonly be given by the intro- 
duction of the catheter,, which in women is tor the raoft: 
part readily done. 

on* m- Suppreflion of urine from inflammation affecting the neck 
himation'of the bladder is one of the molt alarming varieties of the 
'he- l eek difeafe, as it produces pain, and fuch a degree of iwelling 
r>
lc ‘“''in the parts as to render the introduction of the catheter m- 

admifiible. It may avife from the matter in gonorrhoea 
palling backwards along the courfe of the urethra. An 
improper uie of injections has like wife frequently produced 
this fpecies o> the difeafe. The treatment is nearly the 
fame as tor inflammatory comolaints in other parts of the 
body. ]31ood*letting fhould be employed, and particularly 
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leeches fhould be applied to the pennxum. Opiates ought fru-mti- 
to be iriven in large dofes. Injeftions of warm water 
fhould be frequently thrown up the rectum, and the whole 0£ y r;i ej 
body fhould be immerfed in the warm bath. ^ If tuefe —-—v * 
means be properly ufed, they will very feldom fail of fuc* 
cefs ; but when they do not prove effectual, when the biaa- 
der becomes painfully diftended, and when every attempt 
to introduce tke catheter has failed, nothing is to be de- 
pended upon but a puncture made into the body of tne 
bladder, in order to difeharge the water contained in k* . 34* 

Various methods have been propofed foi efieffing this Method of 
operation. Punfturing the bladder above the pubes haspunfburrig^ 
been recommended by many refpeCiable authors. Them'^"a J‘*- 
following is the method of doing it: A lancet-pointed 
trocar, about two inches long, is to be at once introduced 
through the integuments, about an inch and half above the 
pubes, into the body of the bladder. ihe ililette is to be 
removed as foon as the water begins to flow through a~ 
groove formed in it, and the urine allowed to flow through, 
the canula, which is fecured to the body by means of a 
bandage. A cork is to be fitted to the canula, that the 
urine may pafs off at intervals only. Ihe canuia is to be 
retained till the caufe which produced tire obftruftion is fo 
far removed that the pafent can dficharge the urine in toe 
natural; way. It ought to be removed every three or four 
days, and cleared from the fordes which adheres to it* 
other wife it foon becomes covered with a calculous cruft, 
which renders the extraction exceedingly difficult. On 
thefe occafions a firm probe, of fufheient length, ought to 
be palled through it into the bladder, upon which it may 
again be eaiily returned as foon as it is properly cleaned. 

^ This method of pundturing the bladder is not altogether 
free 'from ohjeCbons: the bladder being fufper.ded for a 
long time on the canula, its tone is tometimes dedroved 5 
and if it happen to liip off the canula, the operation mult 
be repeated ; belides, the urine may oe diffufed in tne fur- 
rounding cellular fubftartce. _ 345 

When the bladder is to be punctured from the perinarum. Method of 
the trocar, which ought to be longer than the one for pane 
luring above the pubes, is to be introduced at a little 
{lance from the rapha pen nasi, and then palled into the body 
of the bladder, a little to the upper and outfule of the 
pro Hate ghind, carrying the point of the in liniment a little 
upwards, to avoid wounding tne ends of the ureter or fe- 
mmal velfelo. Pun&uring from the anus, or the vagina in 
females, are attended with fo many inconveniences that they 
ought never to be attempted. 

Chap. XXIX Difcafes of the Penis. 

Sect. I. Qf Ohjlrufteons of the Urethra. 

Obstructions of the urethra frequently occur after re-CalJgf0? 
peated or fevere attacks of the venereal diteaie. They obftruc- 
may be owing to caruncles or flefhy excrefcences in thetions of the 
urethra ; to tumors 111 the lining membrane, or paits conti- 
puous to the urethra, in coniequence or inflammation; to 
fpafmodic affeAions of the urethra ; or to ItrLlures properly 
fo called. 

fill of late years almoft every inllance of obflru&ion in 
the urethra has been attributed to caruncles, but their oc- 
currtnee is much lets frequent than was formerly imagined.. 
They are rarely found except near the pomt of the urethra. 
‘I hey ate confrdered to be nearly of the lame nature with 
the warts which grow upon tne prepuce or loot of the 
glans in vene e^l cafes. Tumors obllr lifting the paffage 
in the urine maybe occafioned either immediately by in- 
ikmmation, or in confequence of old fores within the ure- 
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tlirat or tumors, from -whatever csuife, irisy V.c footed in tl<c 
corpora cavernofa contifitiiov's to ths uvetlua, and way pvt s 
upon it in tucb a manner as to caufe an adheiion or its nuts, 
and thereby produce ftoppage of the mine. Spafrnodic 
ftridtures of the urethra fometimes arife from ftone in the 
bladder. Sometimes in gonorrhoea there is fuch a degree of 
contraction that neither^ ftaff nor bougie can enter. This 
variety of obftru&ion is known by its coming on fuddcnly, 
and going oft fometimes aimoft completely in the fpace of a 
few hours. Of the permanent ftriciure, gr ftriCture pro- 
perly fo called, Mr Hunter obierves, that in molt of the 
cafes of this kind which he has feen the difeafe extends no 
farther in breadth than i; the part had been furrounded with 
a piece of packthread. He has however feen the urethra 
irregularly contra&ed for above an inch in length, owing 
to its coats or internal membrane being irregularly thicken- 
ed and forming a winding canal. He farther obferves, that 
a ftrkfture does not arife, in all cafes, from an equal con- 
traction of the urethra all round ; but in feme, from .a con- 
traftion of one fide, which throws the pafiage to the oppo- 
fite fide, and often makes it difficult to pafs the bougie. 
•In fome few cafes, he fays, there are more ftrifiures than 
one ; he has feen halt a dozen in one urethra, and finds 
that the bulbous part is much more fubjedt to ftrictures 
•than the whole of the urethra beftdes ; that they are ibme- 
times on this fide of the bulb, but-very feldom beyond it; 
and that they are often flow in formings it being frequently 
years from the time they are perceived before they become 
very troublcfome. Contrary to the opinion of others, Mr 
Hunter doubts very much if the flridhire commonly, or even 
ever, arifes from the effects of the venereal difeafe, or the 
•method of cure 5 for ftriAures are common to other paflages, 
mid fometimes happen in the urethra where no venereal cotn- 

345 plaint had ever been. 
Methods of When obftruCiions are occafioned by caruncles in the 
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and fulHciently flexible to he coflly Introduced. They are 
formed of various materials, as a compafition of diachylon a,l(l P 
plaftcr, oil, and wax melted and put upon linen, which is ppy* 

urethra, bougies (fig. 96.) fhould be introduced rubbed over 
■with bland oil until a reftflance is met with. When a bougie 
cannot be introduced far enough, one with a fmaller point is 
to be’ufed, but not till the day following, left the part be too 
much irritated. They ought not to be allowed to remain 
long at firft, particularly when they occaiion a conftder- 
able* degree of pain. 

When fupprtffion of urine arifes from fwellings in or 
-about the urethra, in confequence of inflammation, an at- 
tempt ftrould be made to difeufs thefe immediately, or bring 
them into a ftate of fuppuration, and difeharge the pus as 
foon as it is formed. But when the nature of the tumor 
is fuch as not to terminate in either of thefe ways, extirpa- 
tion of the difeafed parts, when this is found pra&icable, is 
the only probable means of relief. Bougies fhould at the 
fame time be ufed to affift in the cure. 

When fpafmodic affections are prefent in the urethra, the 
remedies to be employed are, warm emollients, as rubbing 
the part with warm oil; anodynes, as opium given by the 
mouth, but more efpecially by the anus; blood-letting in 
plethoric habits, arid this to be generally and locally ap- 
plied; blifters put to the penis or perinaeum; ekftricity, 
after plethora has been removed. Some cafes may be treat- 
ed with bougies ; but where the difeafe is purely fpafmodi- 
cal, they are generally found to be hurtful; though in other 
cafes, when the violence of the difeafe is fo far removed, if 
they can be introduced, they are of fervice, by relieving any 
obftruCtions which may remain after the remedies above-men- 
tioned have been exhibited. Coftivenefs ought likewife to be 
guarded againft. The permanent ftri&ure is to be cured 
by bougies. 

Bougies ad folely by preffure, and by fupporting the 
part; hence they fhould be fo large as to fill the paflage, 

afterwards properly rolled up ; or they are formed ofleather 
catgut, &c. properly prepared : but the belt of any are 
thofe which are formed of elaftic gum. Bougies, when 
properly made, can fometimes be kept in for fix or eight 
hours together; but the length of time proper for their re- 
tention muft depend much upon the feelings of the pa- 
tient. At all times when they give much pain they ought 
to be removed, and not introduced again till the part is in 
a ftate fit for receiving them. They fhould be gradually 
increafed in their fize, till the pafiage returns to its natural 
dimenlions. They ought to be continued for fome time 
after, till it appear that there is no danger of a return of the 
complaint. 

Sect. II. Of Phymqfts and Paraphymojit. 

In phymofrs the prepuce is thickened, and contracted Qai]k 
before the glans, fo that it cannot be readily drawn behind phym 
it. In fome .people there is a conftitutional phymofis from 
the natural ftraitnefs of the prepuce. Sometimes it arilcs 
from the matter fecreted by the odoriferous glands at the 
root of the glands being confined and becoming acrid; 
fometimes from an anafarcous fwelling of the ferotum and 
penis ; but moft frequently from venereal virus. 

The cure muft depend upon the nature of the caufe pro- 
ducing the difeafe. If the fymptoms be inflammatory and 
of no long continuance, fomenting the parts frequently with 
warm emollient decoClions, or bathing them in warm 
milk, and then applying emollient poultices, or keeping the 
difeafed parts conftantly m®ift with a cold aftringent folu- 
tion, and turning the penis upwards and fupporting it a- 
gainft the belly, commonly give relief. If the inflamma- 
tion has arifen from a venereal caufe, part of the fluid ought 
frequently to be inje&ed, by means of a fyringe, between 
the prepuce and glans, fo as to walh off any matter which 
may there be concealed ; but if the inflammation ftill con- 
tinues to increafe, blood-letting is necefiary, both general 
and local. The veins of the penis are fometimes advifed to 
be opened with a lancet; but this is unfafe on account of 
the nerves. Leeches may be applied; but care muft be ta« 
ken, in venereal cafes, left the bites of thefe animals, by ab- 
forbing venereal matter, turn into chancres. Along with 
the remedies already advifed, gentle lexatives, low diet, and 
abftinence, ought to be preferibed. But if, after a due per- 
feverance in thefe means, it is found that they have had lit" 
tie effedt in removing the diforder, or perhaps that the 
fymptoms are conftantly increafing, and that chancres are 
confined under the prepuce; in that qale it is neceffary to 
flit open the prepuce, which is heft done by a fharp-pointed 
biftoury, concealed in a grooved direftory, fig. 98. This 
is to be introduced between the prepuce and glands, till 
the direftor is found by the finger to have reached the up- 
per or back part of the prepuce. The operator is now to 
keep the diredlor firm wiih one hand, while with the other 
he puffies forward the knife, till its point paffes through the 
prepuce ; then drawing the inftrument towards him, he cuts 
the prepuce through its whole length. 

The operation being performed, the parts are to be wafti- 
. ed and cleaned with warm water, and the fore dreffed with 
a little foft lint, and a comprefs of linen laid over it. The 
whole may be retained by a fmall bag properly adapted, 
and fecured by two ftraps to a bandage put round the 
body. This bag may be left open at the under end, to 
allow the patient to make water, without removing the 
dreffings ; but if this be found impracticable, the dreffings 
may be removed with little inconvenience. If the glans be 

much 
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hyLfii much inSametf and excoriated, Care flaould be taken to 
d .'ra- infert lint fpread with emollient ointment between the 

glans and prepuce, otherwife troublefome adhefions are apt 
ta enfue; It is evident, that when this difeafe is of the 
venereal kind, the fore will not readily heal till the poifon 
be eradicated frort the conftitutiort. 

In fome cafes of phymofis the preputium is fo remarkably 
long, and the contraftion fo much confined to the point, 
that a circular incif.on is preferable to a longitudinal one ; 
and it is eafily dfe&ed, by feparating fuch a portion as 
may be found neceffary of the whole circumference of the 
prepuce. The dreflfmgs in this cafe are the fame as when 
the prepuce is flit open. 

Paraphymofis is the reverie of phymofis, being form- 
ed by a retra&ion pf the prepuce, producing ftrifture be- 
hind the glans of the penis. Like the former difeafe, it 
arifes moft frequently from a venereal infe&ion, but may 
be produced from whatever preternaturally enlarges the 
glans or conftrifts the prepuce. 

t. In the incipient ftate, the patient may generally be re- 
lieved by the furgeon pufhing the glans gently back with 
his thumbs, while with his fingers he brings the prepuce 
gradually forward. But a more effeftual method than this 
is to inclofe the glans with one of the hands, and prefs 
gently on all fides, by which the fluids forming the enlarge- 
ment will be pufhed into the body of the penis behind the 
ftri&ure. If this method be perfevered in for a confider- 
able time, it will generally be found to anfwer the purpofe: 
but fliould it prove inefFe&ual, we may try the effefts of 
cold applications ; and the bdl feem to be thofe of the 
faturnine kind. When the penis is evidently much fwelled 
and inflamed, the patient Ihould be kept cool, gentle laxa- 
tives and low diet fliould be preferibed, and a number of 
leeches applied to the penis. Should the difeafe ftill con- 
tinue to increafe, and an oedematous fwelling appear about 
the under part of the prepuce, an operation is neceflary to 
prevent a mortification from taking place in the glans. An 
incifion is to be made on each fide of the penis immediate- 
ly behind the glans, fo large as completely to divide the 
ilridure. The wound ought to be allowed to blood freely; 
after which a pledget fpread with fimple ointment is to be 
applied, and an emollient poultice laid over the whole. 
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A circular incifion is fiifl to be made through the found 

fltin a little bevond the difeafed parts; the fkin is then to 
be drawn back by an affiftant, and the body of the penis 
divided by one ftroke of the knife (Hg. 99.) immediately 
at the edge of the retraced fk-in. The principal arteries, 
which are two or three on each fide, are next to be fecured 
by ligatures ; and if an oozing of blood Hill continue, the 
furface of the fore ought to be dufted with fome ftyptic 
powder. To allow the patient to make water, a filver ca- 
nula (fig. 99. a) is to be introduced into the urethra, and 
retained there by two fmall ligatures fixed to the fide of the 
canula, their other extremities being faftened to a bandage 
put round the body. The wound is to be dreffed with foft 
lint, kept in its place by a piece of linen previoufly perfo- 
rated for the introdu&ion of the canula. The dreflings 
are to be kept on by a narrow roller pafied a few times 
round the penis, which, by gently comprefling the penis 
upon the inftrument, will effectually prevent any farther dif- 
charge of blood. The after treatment of the fore fliould 
be fimilar to wounds in other parts of the body. But it 
will not be neceflary to make any farther compreflion of the 
penis upon the canula, as the difeharge of blood will, pre- 
vious to this time, be entirely flopped. The tube is to be 
allowed to remain in the urethra during the whole time of 
the cure. 

Before any operation of this kind is attempted, •the 
furgeon ought to examine attentively, whether the difeafe 
be in the penis itfelf, or only in the fkin, as the prepuce 
alone is frequently fo much enlarged and otherwife difeafed 
as to give caufe for fafpicion that the glans and body of the 
penis are likewife affected. This precaution is the more 
neceflary, as feveral inftances have occurred where the glans 
and body of the penis have been removed, and, after the opera- 
tion, have been found perfectly found. Previous to ampu- 
tation, therefore, where there is any caufe for fufpicion, the 
prepuce fliould be flit open, and the glans examined, fo as 
to avoid amputating more than what is abfolutely difeafed. .tjo 

It fometimes happens that the frasnum of the penis is fo0! 
flrort as to give confiderable unealinefs in time of an ereftion. r t!sc 

When this is the cafe, it may be fafely divided by a pair rsnurn“ 
of feiflars, or by a fharp-pointed bifloury, arid the wound 
drefled with a little charpie. 

Sect. III. Of an Incomplete Urethra. 
In children, efpecially males, the urethra is fometimes 

incomplete, ending before it reaches the ufual place of ter- 
mination. Sometimes it does fo without any external open- 
ing, at other times it opens at a diltance from the com- 
nion termination. In the firft cafe, a fmall trocar is to be 
introduced in the direction the urethra ought to take, till 
the urine be difeharged ; after which, the paffage is to be 
kept open by the ufe of bougies, till the fides be rendered 
callous and an opening preferved. In the other cafe, as the 
opening which is already found affords a temporary pafTage 
or the urine, it will be better to delay doing any opera- 

tion till the patient be farther advanced in life, when it 
in to be performed as in the former cafe. 
. the operation, a piece of flexible catheter may be 
introduced, as well for tl»e purpofe of rendering the paffage 

mad an^ ca^ous* as f°r carrying oft the water till a cure is 

Sect. IV. Of Amputating the Penis. 
This operation is found neceffary irf certain difeafeg which 

wi not yield to other remedies; as in cafes of mortifica- 

ing1 fi0. canccr’ -^8 following is the method of perform- 
Vol. XVIII. Part I. 

Sect. V. Of Fiflula in Perinseo. 

The term implies a finuous ulcer in the perinxum, com- 
monly communicating with the urethra, but fometimes open- 
ing into the bladder. The fame term is alfo applied to fimilar 
feres opening into the ferotum, or into any part of the penis. 351 

The difeafe may arife from wounds in the bladder, and Caufes of 
of the urethra, from external violence ; from a laceration of^^u^a m 

parts when performing the operation of lithotomy; frompennalU* 
incifion into the urethra for the extraction of calculi im- 
pacted there ; from linufes producing matter capable of cor- 
roding the membranous part of the urethra ; from fuppuia- 
tion in the perinjeum in confequence of inflammation ; from 
the urine palling through an opening in the urethra into the 
perinaeum or other neighbouring parts, and rendering the 
edges of the fore callous ; and molt frequently the difeafe is 
occafioned by venereal complaints. 

In the treatment of this difeafe, when it is the confe-Treatment, 
quence of a general affeftion of the fyffem, a removal of the 
primary diforder is neceffary before a cure can be attempted. 
When the complaint is of a local nature, a fimple incifion 
into the fin us is all that is neceffary ; and for this purpofe 
.a ftaff is to be introduced into the urethra, fo as to pafs the 
opening at which the urine is difeharged. A probe, or a 
fmall dire&or, is now to be paffed at the external opening of 
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they are to oe either in the urethra, or, 
rTcl if be fibres are fend to 

\ i,-v Iv hard the ’•cmoval of a fmall portion of 
dlStrt wffl eapetee the c,,re, though the c.nfecuent 
Marnma" on a„d ^ration will render thrs feldorn^necef- 
farv A^ter the operation, the wound is to be . ■ 
oledeets of emollient ointment, fo as to allow it to fill p 
t'Sely from its bottom. The whole rs to be covered 
w7h a pledget of emollient omtment; and proper comprefle. 
being applied over it, the dreffings are to be fupported y 

“’l^rlmoms of inHammation be violent, an emollient 
poultice isPto be applied in the courfe of twenty-four hours 
after the operation ; and as foon as free fiiopuration is for ru- 
ed, light eafy dreffings are to be uled till the fore is com- 
pletely healed. 

duced by any other caufe. If cauflic is to he ufed, care U\:» 
ought to be taken that it do not injure the reaura. jl 

Sect. III. Of Fijluia in Ano. 

The Bftula in ano is a (inuous ulcer in the neighbourhood 
of the reaum. When it opens externally, and has likewife 
a communication with the gut, it is termed a comfkt 
fifluta ,• but if it has no communication with the reaum, it 
is called incomnldt. When the ulcer communicates with the 
put but has" no external opening, it is named an internal 
or orcu/t fijlula. It is iikewiie diftinguifhed into fimple and 
compound- The firft is where one or more finufes commu- 
uicate with the internal ulcer, but where the parts m the 
neighbourhood are. found. The compound tittula is where 
the parts through which the fmusruns are hard and fwelled, 
or where the ulcer communicates with the bladder, vagina, 
os facrum, and other contiguous parts. ^ 

The caufes producing the difeafe may be, whatever tends’’s t| fifl 

Chap. XXX. Difeafes about the Anus. 

Sect. I. Of Hemorrhoids or Piles. 

The treatment of piles has been already conhdered under 
the"article Medicine but it fomelimes happens that al- 
though the means mentioned there have been employed, the 
difeafe becomes To violent as to require the affiilance o. the 
furEron. Where the difeharge ot .blood is fo great as to 
endanger the life of the patient, we ought to attempt to 
Hod it either by compreffion, or by fecunng the bleeding 
veltels by a ligature ; and here the tenaculum is pre.erab e 
to the needle, became, when the latter is ufed, a portion °1 
the reaum is apt to be included in the ligature. \ /hen 
piles arrive at fuch a fize as to obltruft the paffage ot the 
Lees, or to produce great irritation, the removal of them 
by the knife or by ligature becomes neceffary. i he iirit 
of theie may be ufed when their frze is of fuch a nature as 
not to threaten a dangerous hemorrhagy ; but when this is 
the cafe, they ought to be removed by ligature, the manner 
Of applying which has been confidered under the treatment 
of Polypi. The drtffings are to be of a fimple nature. 

Se ct. II. Of Condylomatous Excrefccncts, l$c. of the Anus. 

Excrescences are fometimes produced about the anus, 
-which from their figure get the name of fei, ariflt, &c ; 
but they are all of the fame nature, and to be cured by the 
fame means. They fometimes grow within the gut itfelf, 
but more frequently are fituated at the verge of the anus. 
They vary confiderably in their colour, figure, and confid- 
ence. Sometimes they are only one or two in number, 
but commonly all the fkin about the anus becomes covered 
with them. They vary in fize from that of ordinary warts 
t© that of fplit garden beans. They feem originally to be 
produftions of the fkin, though at laft they fometimes pro- 
ceed as deep as the mufcles. They frequently remain long 
without producing much uneafinefs. When this is the 
cafe, they ought not to be touched ; but fometimes they 
become fo troublefome as to render their removal neceflary. 

The fofter kinds can frequently be removed by rubbing 
them often with gentle efcharotics, as crude fal ammoniac, 
or pulvis labinae ; but the harder kinds are to be removed 
chiefly by lunar cauftic, or by the knife ; the latter of 
which is greatly preferable, and may be done with the ut- 
moft fafety. 

The fores are afterwards to be treated like wounds pro. 

to form matter about the aims, piles, condylomatous tumor?, 
hardened faeces, or any caufe which produces irritation and ' 
inflammation, fo as to end in fuppuratiem. As foon as a 
fwelling about the anus appears to terminate m fuppura- 
tion, every thing ought to be done which can accelerate the 
formation of matter. A proper degree of heat, warm! 
poultices, fomentations, and the Reams of warm water, are ‘ 
the means belt fuited for this purpofe ; and as foon as mat-J 
ter is formed, it ought to be difeharged by a free inciiionJ 
in the lowed part of the tumor. Much depends upon theft 
proper treatment here ; for if the opening be made too 
fmall, or if long delayed, the matter gets into the ooie 
cellular fubftance, and inftead of producing one, produces 
many iinufes, and thefe ibmetimes running to a great depth. 
The parts ought then to be covered with foft bnt fpread 
with mild ointment, and an emollient poultice kept con- 
ftantly over the whole. By this any remaining hardneis 
will be removed, the cavity will fill up like impofthumous 
tumors in other parts, and a complete cure will in general 
foon be made. 

It more frequently happens, however, that the prattition- 
er is not called in till the abfeefs has burlt of itfelf, and till 
matter has infinuated into the furrounding cellular fubftance, 
and formed one or more real fiflulae. 

The firft. thing to be done now is to difeover the real 
courfe of the different finuies, and the probe is the belt m 
ftrument for this purpoie. If there be openings in the ex 
ternal furface, there is commonly little difficulty in this. 
If they run along the perinaeum or the mufcles, the prob< 
will generally deleft them. If they follow the direftior 
of the gut, the beft method is to introduce the fore finge 
oiled into the reftum, while the probe is entered at the ex 
ternal orifice. If there be a communication between the gu 
and the linus, the probe may be made to pafs till its pom 
is felt by the finger in the reftum. We dilcover with cer 
tainty if a finus communicate with the gut, when an 0 

fasces are dilcharged, or when any mild fluid injefted return 
by the anus. # j 

After the courfe of the finus has been difcovered, the n>< 
thud of cure is next to be confidered. Aftnngent c 
efcharotic injeftions, preffure, and felons, are iniupporta < 
on account of the violent pain which tht*y produce. 1 neon 
method therefore of bringing on a proper degree ot u 
flammation is a free incifion along the whole courfe ot tr 
finus. The courfe of the different finufes having been pr 
vioufly difcovered, a laxative ought to be given on the d£ 
preceding this operation, and a clyfter an hour or two D 
fore performing it. The patient is to be placed 
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in back towards a window, while his body leans upon a bed, 
. .. tabie> or chair. The finger of the fufgeon is to be rubbed 
rf—0ver with oil, and introduced into the reaum. The end 

of a crooked probe-pointed biltoury (fig. ico.) is then to 
be palFed into the fiftula, and pufiied againlt the finger in 
the reaum, if the fiitula be complete. But in cafes of in- 
complete fiftuke, the point of the inftrument mull be made 
to perforate the gut before it can reach the finger. Some 
make the perforation with a (harp-pointed biftoury, which 
can be made to flip along the fide of a probe-pointed one, 
as at fig. i oi. After the biftoury has reached the cavity 
of the reftum, the point of it is then to be brought out at 
the anus, and a cut made downwards to lay the fin us com- 
pletely open. In this operation the fphin&er ani mufcle is 
cemmonly cut, if the finus be high; but no inconvenience is 
found to arife from this circumftance. It fometimes, 
though rarely, happens, that the finus goes beyond the 
reach of the finger, and even as high as the upper end of 
the facrum. The only thing which can be done in. this 
cafe h to cut as high as the finger can go, fo as to give a 
free and eafy vent to the matter. 

Some pra&itioners, with a view to prevent troublefome 
hemorrhagies, and others to free the patient from the dread 
of the knife, have piopufed to open the finufes by means of 
ligature (fig. 102.). By introducing one end ot a piece of 
iilver or leaden wire into the finus, then bringing it out at 
the anus, and twilling the ends together, the contained parts 
may be fo compreffed as to produce a complete divifion of 
them. But this is both more painful and tedious than the 
fcalpel, and appears to be by no means neceffary. 

of When the prefence of an occult fiftula is fufpedled,. its 
'c exiftence ought firft to be fully afcertained, by examining 

[rctof an wbedier the matter which is pafled by ilool proceeds from 
|CJ fiRu-an ulcer in the bowels or from an abfcefs at the fide of the 

anus. It is difcovcred by matter from the bowels being 
mixed with the faeces, and no pain about the anus. In oc- 
cult fiflula, a hardnefs, fwelling, and difcoloratioti, are ob- 
(erved upon fume fpot near the anus, and there is a fenfa- 
tion of confiderable pain upon preflure being made upon it. 
The operation in this is the fame with that in the other 
two varieties of the diforder ; only that an opening is pre- 
vionfly to be made, by a lancet or fcalpel, in that (pot 
where the matter appears to be lodged. By this the lore 
will be reduced to a complete fiftula, and the reft ot the 
operation will be eafily performed. 

In this manner the different finufes are to be operated 
upon, when in a limple Itate ; but in thofe of a compound 
nature, where the parts in the vicinity ot the fores have 
been feparated from each other by an effufion of matter into 
the cellular fubftance, and where all the under end of the 
reftum has, in tome rare cafes, been attached from the fur- 
rounding parts, two modes of operating have been re- 
commended ; either to remove a coniiderable portion of the 
external integuments, fo as to give free vent to the matter ; 
or to extirpate all the lower end of the rttftum which is 
found to be detached from the furrounding parts. But 
from the pain and lubfequent diftrefs which they occafion, 
thefe methods are judicioufly laid afide. All that is necef- 
lary to be done here is to lay the detached portion ot gut 
completely open, as in cafes of fimple fillulae ; but if this 
be infuffident for allowing the gut to apply properly to the 
contiguous parts, another ineffion fhould be made on the 
oppotite fide. If the neighbouring bones be found found, and 
the conflitntion in other refpefts be unimpaired, a complete 
cure will probably be obtained. 

The matter fometimes infinuates itfelf between the Ikin 
and mufcles of the perinseum, or of the hip. When this is 
obferved, the fac produced by it Ihould be laid open from 
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one end to the other by one or more incifions as. circum- 
ftances may require. Sometimes, from neglefl or improper 
treatment, the matter collefted does not find a proper out- 
let, and then the parts moft contiguous to it inflame, be- 
come painful, and gradually acquire fuch a morbid callofity 
as to put on a feirrhous appearance. In fuch cafes a cure 
may be effedted by giving free vent to the matter, prevent- 
ing every future colledtion, and inducing and preferving a 
fuppuration in the fubftance of the parts chiefly affefted. 
To accomplilh this laft circumftance, however, it may fome- 
times be neceffary not only to lay the finufes freely open* 
but to cut in upon the obdurated parts. 35® 

The different finufes having been laid open, care muft be Treatment 
taken to apply the necefiary dreflings. Upon this much pf;ng 
the fuccefs attending the operation depends. Dry lint, tiling finufei* 
lately, was much ufed by practitioners ; but it has oeen 
found to produce fo much irritation, efpecially when too 
much crammed in, as to be one of the caufes of that di-< 
arrhoea which is frequently fo troublefome after operations^ 
of this kind. Inftead, therefore, of this fort of drefiing, 
pledgets, lint, or foft old linen fpread with any fimple oint- 
ment, are to be preferred. After the fores have been clear- 
ed from clotted blood, the pledgets are to be gently infi- 
nuated between their edges, but not to fuch a depth, or 
with fuch force, as to give any uneaiinefs. This being done, 
and a comprefs of foft linen with a T bandage being ap- 
plied over the whole, the patient is to be carried to bed ; 
and the dreflings being renewed, either after every ftool, or, 
when thefe are not frequent, once in the twenty four hours, 
the fores will generally fill up from the bottom, and will 
at laft cicatrize in the fame manner as wounds in any other 
part of the body. Sometimes, however, they acquire a foft, 
flabby, unhealthy afpedl, and the matter, difeharged from 
them is thin, fetid, and occafionally mixed with bloody 
Thefe appearances may fometimes arife from fome part of 
a finus having been overlooked. In this cafe advantage 
may follow from the part being laid completely open. But 
it more ulually proceeds from tome affedlion of the general 
fyftem; and till this is eradicated the fores cannot be expedled 
to heal. 

In the cure of fores in other parts of the body, pradli- 
tioners have fometimes found great advantage to ante Irom 
the ufe of iffues. The fame thing is now found to be ap- 
plicable here. Wherever therefore fiftulai are of long 
ftanding, while any diforder exifting in the conftitution is 
properly attended to, pratlitioners recommend, that an 
iffue, in proportion to the quantity of the matter difeharged 
by the lores, Ihould be immediately employed. In this 
way, if the bones in the neighbourhood are not difeafed, 
there will be reafbn to expedt that a complete cure will be 
obtained. 

Sect. IV. Of Prolapfus Ani. 
This is a protrufion of part of the redlum beyond the 

anus. It is often occalioned by debility of the parts, but 
is moft frequently owing to violent exertions made in the 
redlum in conlequence of irritation. T. he redudlion Ihou.d 
be effected as foon as poffible ; for although this part of tlm 
itrteftine can .bear expofure to air much longer than any of 
the reft, yet allowing it to remain a long time out would be 
attended with great unealinefs, and probably with danger- 
in the redudlion, the tumor ought to be fupported with 
the palm of one hand, while with the fingers of the other 
the part of the gut laft protruded is to be returned. If the 
gut has been long expofed previous to the redudlion, vene- 
iedtion may become neceffary, and gentle ailringents may 
be applied to the part. The patient during the redudlion 
is to be kept in a reclined pofture. As foon as the bowels 
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are returned, a proper bandage (fig. 103.), is to be applied. 
, Such remedies are 'afterwards to be exhibited as moil tend 
to recover the tone ot the parts. 

Sect. V. Gf Imperforated Anus. 

This diforder, though not frequent, now and then occurs; 
and when prefent. unlefs fpeedy relief be given, mull prove 
fatal. In feme cafes, the end of the reft urn protrudes at 
the ufual fituation of the anus, and is only covered with the 
common integuments ; but in others, no termination of that 
gut is difcoverable. Sometimes the re&um ends within an 
inch of the ufual feat of the anus ; at others, it reaches no- 
farther than the top of the facrum. In fome cafes it ter- 
minates in the bladder ; in others, in the vagina. In the 
molt favourable cafes, where the reftum protrudes, an open- 
ing may be readily made by a fcalpel or lancet ; but when 
no direftion of this kind is met with, an incifion is then to 
be made in the place where the anus is ufually fituated, and 
is to be continued in the direftion ot the os coccygis 
and facrum, which is the courfe the inteftine commonly 
takes. The finger is to be ufed as a direftor along it ; 
the parts are to be cut either till faeces are ©bferved, or till 
the incifion has been made the length of the finger.. If 
Itill the faeces do not appear, a lancet-pointed trocar is to 
be pufhed forward upon the finger in fuch a diredtion as 
the operator thinks will molt probably reach the gut. An 
artificial anus is likewife to be attempted, where the gut 
terminates in the bladder or vagina. After the operation, 
the greateft attention is necefl’ary to preferve the opening 
which has been made. Subftances which irritate leaft are 
the moft ufeful; fuch as doffils of lint moiftened in oil, and 
rolls of foft bougie plafter.—We fhall conclude this chapter 
with two (hort fe&ions of imperforated hymen and prolapfns 
uteri, though they do not properly come under it. 

Sect. VI. Of an Imperforated Hymen. 

When the hymen is imperforated, the moft troublefome 
fymptoms, at a certain period of life, may be produced by 
the accumulation of that fluid, which ought to be difeharged; 
for then a tumor is formed, by which the moft violent bear- 
ing-down pains are occafioned. Thefe inereafe in feverity 
to fuch a degree, as fometimes to be miftaken for labour- 
pains. They difappear, however, during the intervals of 
the accuftomed periods. In the treatment of this difeafe, all 
that k neceflary k to make either a Angle or a crucial in- 
cifion into the obftru<fting membrane, and then to prevent 
the accretion of its edges by doffils of lint fpread with fome 
emollient ointment till the parts are healed. 

Sect. VII. Of Prolapfus Uteri. 

This is a falling down of the uterus, occafioned by de- 
bility or by exceffive ftraining in the time of parturition. 
The diforder feldom occurs before child-bearing, and is com- 
monly met with in thofe who are fomewhat advanced in life. 
The parts protruding are to be reduced by gentle preffure, 
while the patient is put in an horizontal pofture. Peffaries 
( fig. 91. a and b) are to be employed, which ought to be made 
of the lighteft materials, finely polifhed, and fomewhat com- 
preffible ; and none pofiefs thefe qualities in a more perfeft 
degree than a peffavy made of the ehftic gum-bottle. This, 
or whatever eifo may be ufed to anfwer the purpofe, is to 
be retained by a proper bandage till by tonic medicines the 
parts recover ftrength to retaia their natural fituation. 

Chap. XXXL Of Luxations* 

Sect. I. Of Luxations in general. 

A bone is faid to be luxated when that part of it form- 

E R Y. Chap. XXS: 
ing a joint is moved out of its place. When the bone is Luiitu 
forced entirely out of its cavity, the luxation is termed com- in gMd 
plete ; when this is not the cafe, it is partial or incomplete.' 'r' 
When there is alfo a wound of the foft parts communicating 
with the joint, it is called a compound, and when there is 
no wound, z /imple luxation. . . ^ 

The common fymptoms of a diflocated bone are, inability Syn,pt„ 
to move the injured limb ; pain, tenfion, deformity in theofluut 
part affe&ed ; and fometimes inflammation, fubfultus tendi- 
num, and fever : and thefe three laft are greateft in partial 
difiocations.’ The fwelling which firft appears is alway s inflam- 
matory; but afterwards a fecondary fwelling comes on, feem- 
ingly cedematous, and probably owing to the preffure of the 
lymphatics by the diflocated bone. . . 

In judging of the practicability of reducing a luxation,?^ 
we ought to attend to its nature and extent, the other cir- 
cumftances with which it may be complicated, and the 
length of time which it has continued. "When a bone is 
only partially diflocated, it is evident that it may be redu- 
ced with much more eafe and certainty than where it is 
completely difplaced. It is evident alfo that fra&ure at- 
tending diflocation muft render rednftion much more diffi- 
cult and uncertain. Indeed, when both the bones forming 
the joint are broken, there is the greateft hazard of its re- 
maining ftiff during life, even when the greateft attention 
has been paid. Luxated bones are moft eafily reduced im- 
mediately after they are difplaced : the difficulty indeed of 
reducing them is generally proportional to the time that has 
intervened fince the accident happened. When a bone has 
been fome time lodged among the contiguous mufcles, it 
forms a focket for itfelf, and is firmly grafped by the fur- 
rounding foft parts. The cavity, too, from which it was dif- 
lodged may be partially filled with fome of the furrounding 
foft parts, or at leaft diminiflred by the conftant a&ion of 
the contiguous mufcles on its cartilaginous brim. Diffec- 
tions, however, ftrow, that infpiffated fynovia dots not, as 
w’as formerly fuppofed, fill up this cavity. In delicate con- 
ftitutions and advanced periods of life, when the mufcles 
give little refiftance, diflocations are more eafily reduced 
than in the vigour ol youth or'in robuft conftitutions. 

In the treatment, we ought, 1. To reduce the diflocation frea 
with as much eafe and expedition as poffible; 2. Retain theofT 
bone in its fituation till the parts have recovered their tone, atl 

and, 3. Obviate all uneafy fymptoms. 
1. When the furrounding fkin and mufcles are much con- 

tufed and inflamed, we fhould endeavour to remove the in- 
flammation by local blooding, faturnine applications, and 
laying the limb in an eafy pofture, before we attempt to re- 
duce the bone, as confiderable injury may be done by ftretch- 
ing a limb while the parts furrounding the joint are infla- 
med. The upper part of the limb fhould be kept fteady 
while the furgeon endeavours to replace the under bone, 
which alone is commonly difplaced. This is not eafily done; 
for the contradlile power of the mufcles a&s ftrongly againft 
every attempt, and not only draws it beyond the contiguous 
bone againft which it fhould be placed, but frequently forces 
it out of its natural fituation, and fixes it firmly in fome neigh- 
bouring cavity, from which it is with difficulty removed. 
To prevent this refiftance as much as poffible, the mufcles 
ought to be put into a ftatc of relaxation. If this is pro- 
perly done, the force neceffary for reducing a luxated bone 
may generally be obtained from affiftants alone ; fometimes, 
however, machinery is required, and various inftruments 
have been invented for this purpofe. Freke’s machine 
is the moft generally ufed. The force ought always to be ap- 
plied in a gradual manner, and to the diflocated bone alone, and 
not to any more diftant parts of the limb. After the end of the 
diflocated bone Is brought into a line with that to which it 
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jLwns is oppofed, the reduAion h eafily completed either by the 

of r: a&ion of the mufcles alone, or, if that is not fufficient, by 
hTl ad gent^e P-re^Lire- ^ 2. After the redutflion there is feldom any. difficulty in 
^retaining, the bone in its place, unlels it has often been dil- 

located before. All that is neceffary is to place the limb in 
a relaxed poiture, and to fupport the bone with a bandage 

f . till the parts have recovered their tone. 
3. The moft urgent fymptoms which accompany difioca- 

tions are, pain, inflammation, and fwelling. Thefe ufually 
abate foon after the reduction. If any degree o: inflamma- 
tion remain, the ufe of leeches is the beft remedy. 

When diflocated bones are accompanied with fradlure 
near the joint, the fradfure mult be allowed to heal before 
redufkion be attempted. This, however, is not always necef- 
fary in very fmall bones, as thofe of the fingers. When the 

, frafture is at a diftance from the joint, the diflocation may 
'ttau’-nt generally be reduced immediately. Compound luxations are 
fror to be treated nearly as compound Iradlures. After the 
oundux- js replaced, leeches fhould be applied to abate the in- 
t,ons' flammation ; alter which the fore fhould be drefled with 

Goulard’s cerate, or any other mild ointment, and the pain 
moderated by opiates and a low regimen : care ought alfo 
to be taken that no matter lodge about the joint. When 
luxations are produced by tumors or colledlions of matter in 
the neighbourhood of the joints, they may be confidered as 
incurable : when they proceed from too great a relaxation 
of the ligaments and tendons of the joint, the bone can hard- 
ly be prevented from being now and then difplaced ; but 
the inconvenience may be fomewhat obviated by fupporting 
the limb with a proper bandage, by the ufe of the cold bath, 
and by ele&ricity. 
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Sect. II. Luxations of the Bones of the Head and Neck. 

If the bones of the cranium be feparated by external in- 
jury, all thac can well be done is, to fupport the parts by a 
bandage, to prevent inflammation, to keep the patient quiet, 
and in a proper pofture during the cure. The bones of the 
nofe are feldom luxated without frafture : when they are, 
the injury is eafily diicovered by the touch. When one of 
the bones is driven inwards, it may be railed and reduced by 
pufhing a tube of a proper lize, and covered with foft lint, 
into the noftril; which may be afterwards retained till there 
is no danger of the bone being again difplaced. If the 
bone be luxated outwards, it may be reduced by the fingers, 

•f tluiliw. and retained by a double-headed roller. The kwer jaw is 
luxated moll frequently wdien the mouth is opened widely 5 
it can only take place forwards and downwards, which are 
leaft furrounded by the neighbouring parts : both lides are 
generally luxated at once ; and in that cafe the mouth is 
opened wide, the chin thrown forwards and towards the 
bread. When only one fide is diflocated, the mouth is dif- 
torted, and wideft on the found fide of the jaw, wdiich is 
drawn a little towards the contrary fide. The patient fhould 
be feated, and his head fupported. The furgeon fhould pufh 
his thumbs, prote&ed by a covering of ftrong leather, as far 
as pofiible between the jaws, and then with* his fingers, ap- 
plied on the outfide of the angle of the jaw, endeavour to 
bring it forward till it move a little from its fituation. He 
Ihould then prefs it forcibly down, and the condyles will im- 
mediately flip into their place. The thumbs ought to be 

I inftantly withdrawn, as the patient is apt to bite them in- 
voluntarily. The patient fhould for fome time avoid much 
fpeaking or opening his mouth wide. 

When the head is luxated, it commonly falls forward on 
the breaft, the patient is inftantly deprived of f’enfe and mo- 
tion, and loon dies if the luxation be not quickly reduced. 

ficc 

In reducing the luxation, the patient fhould be placed on Luxationjj 
the ground, and fupported by an affiftant: the furgeon s°. ^ 
Handing behind fhould gradually pull up the head, while the Coccygi*, 
fhoulders are prefied down by the affiftant till the bones are Clavicle, 
brought into their place, which is known by a fudden crack and Ribs.^ 
or noife : if the patient be not dead, he immediately recovers "r 'v 

his faculties, at leaft in fome meafure. He fhould then be 
put to bed with his head elevated and retained in one pof- 
ture. He fhould lofe a quantity of blood, and live for fome 
time on a low diet. 
Sect. Ill, Luxations of the Spine, Os Coccygis, Clavicle, 

and Ribs. 
367 

The vertebrae are fometimes partially, but hardly everLuxationa- 
completely, diflocated without fradture. When they occur0^ t^ever' 
high up, they are attended with the fame fymptoms as dif- te r£E' 
location of the head: wdien farther down, befides diflortion 
of the fpine, paralyfis enfues of every part of the body litu- 
ated under the luxated bone; there is commonly alfo either 
a total fuppreflion of urine, or it is difeharged involuntarily 
together with the faeces. As luxations of this kind are ge- 
nerally owing to falls or violent blow's, the difplaced verte- 
bra is driven either forwards or to one fide ; it is therefore 
very difficult to reduce it. The beft, as wHl as the fimpleft 
method, is to lay the patient on his face over a cylindrical 
body, as a large calk, and at the fame time to attempt to re- 
place the bone with the fingers. If the bone he very much 
difplaced, there is very little reafon to hope for fuccefs. 36g 
The os coccygis is more liable to diflocation than any other Of the ca 
part of the fpine. It is fometimes forced outw'ards in labo-coccyS'*’ 
rious births. This is difeovered by the great pain which is 
felt at the connexion of the os coccygis with the facrum, 
and by the bone appearing to be difplaced when examined. 
It may generally be eafily reduced by preflure with the fin- 
gers. The bell fupport afterwards is a comprefs, with the 
T bandage. When the coccyx is luxated inwardly, the 
patient complains of fevere pain, tenefmus, and a fenfe of 
fulnefs in the re&um; the fasces are palled with difficulty, 
and in fome cafes a fuppreffion of urine takes place. The 
injury is eafily difeovered by introducing the finger into the 
anus. In this cafe the bone fhouldbe prefied outwards, by 
introducing the fore and middle fingers of one hand dipped 
in oil into the reftum, and fupporting the parts w’hich cor- 
refpond with it externally till the redu&ion is accomplished. 
IDiflocations of thefe bones are apt to excite inflammation, 
which often terminates in dangerous abfeefies ; it ought 
therefore to be guarded againlt by every means in our 
power.. _ ' 369 

The clavicle is moft frequently luxated at its junftionOf the da- 
with the ilernum ; becaufe the violence which produces theVlt^' 
injury is generally applied to the fhoulder. The luxation is 
diicovered by pain in the part, by the projection of .the 
bone, and by the immobility of the fhoulder. It is eafily, 
reduced by pufhing the bone into its place with the fingers* 
while an affiftant draws back the arms and fhoulders. It i^ 
not fo eafy to retain the bone in its place. When it is the 
inner extremity of the clavicle wdiich has been diflocated,. 
the fhoulder fhould be keot in its natural fituation, neither: 
raifed nor deprefled.: the fore arm fhould be fupported, as- 
fhould alfo the head and fhoulders, and a moderate preflure 
fhould be made upon the difplaced end of tire bone. For 
this purpofe the machine reprefented fig- 104. the invention 
of Mr Park of Liverpool, anfwers beft. But when the 
outer extremity of the clavicle has been dillocated, the 
fhoulder mull be conliderably raifed, the arm fupported in 
a fling, and the bone kept in its proper fituation by a. 
fmall comprefs placed over its end, and feeured by a rol- 
ler forming the figure 8 3. or it may be retained by ther 

machine 
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Luxations tnaclune above mentioned. The banoage ongot to b 

of the ta;neci for a conf:derable time. fvmD- 
Bones of Luxat;ons Qf the ribs are exceedingly rare. 1 be lymp 

ter"“toms are nearly the fame with thofe anf.ng 
only that the pain is more fever, at the art.culatron, and 
that no other fpot but that will yield to preffttre. A 
can be done is to bend the body forward over a cafk or io 
Rich body, in order to affift the vilcera m preffing olJt b e 
rl Bandages are of little ufe. The patient mould be 
kept quiet, and fed on a low diet: inflammation fhou 
be prevented, and opiates given if he has a troublexOin 
cough. 

Sect. IV. Luxation of the Bones of the Superior Ex- 
tremities. 

Th e head of the os humeri is moft frequently diflocated 
forwards and downwards, fometimes downwards and back- 
wards, but never upwards without a frafture of that part 
of the fcapula which is placed above the joint, ihe luxa- 
tion is difeovered by the patient’s inability to raife his arm, 
by violent pain attending the attempt, by the luxated arm 
being ot a different length from the other, by the head o 
the humerus being felt out of its natural fituation, w me a 
vacuitv is perceived under the acromion, and by the flattie is 
of the injured joint, while the found one has its natural ml- 
nefs. When the luxation is of long Handing, the whole arm 
is apt to become eedematousi < f 

The patient fhould be feated on a chair, and his body e- 
cured by a broad belt pafled round it, and held by afliifants. 
The elbow fhould be bent, in order to relax the mufcles on 
the fore part of the luxated joint. A firm leather belt four 
or five inches broad, with ftrong ftraps, and lined with flan- 
nel, is to be tied round the arm immediately above the el- 
bow : afliftants are to extend the arm gradually, by pulling 
theie ilraps* while another affiftant draws back the fcapula. 
The furgeon Hands on the outfide of the arm, dire&s the 
affiftants° and varies the direftion of the extenfion, accord- 
ing to the fituation of the head of the bone. A-s foon as 
the head of the bone has cleared the brim of the focket, the 
mufcles draw it into its place, a crack is heard, the patient 
is relieved, and the anterior part of the (boulder acquires its 
ufual fulnefs. _ * 

various Various other methods of extending the arm have been 
methods.of propo&a in difficult cafes; as, fufpending the patient by the 
extendinjr luxated arm over the ftep ot a ladtier or the top of a door, 

railing him up by the arm with ropes running over pulleys 
fixed in the ceiling of a room, &c. The jerk produced by 
the body being fuddenly raifed and let down again on a fea- 
ther bed, has fometimes lucceeded when other means have 
failed. A gentler method is to lay the patient on the floor, 
while two or three flout men Handing on a table lay hold ot 
him by the arm and pull him up. But all thele methods 
are in danger of lacerating the foft parts by the fuddennefs 
with which the force is applied, and even fometimes of 
breaking the end of the humerus if it be prefled againlt the 
neck of the fcapula. Mr Freke’s improvement on the ambe 
of Hippocrates has been confidered as the befl machine for 
extending the arm. But machinery is very feldom neceflary; 
even cafes of long Handing may by proper management be 
reduced by means of affiflants, provided reduftion be at all 
practicable. Inflammation after the operation Ihould be ob- 
viated by the uftial remedies. If the bone he apt to Hep 
out again, which fometimes happens after repeated dtfloca- 
tions, the arm fhould be fupported in a fling till the parts 
have recovered their tone. Bliflers, friCb'on, flimulating me- 
dicines applied to the fhoulder, and cold water poured on 
it, have fometimes been ufeful in refloring the ftrength of 
the joint. 

E It Y. Chap. XX: 
Luxations at the elbow moft commonly happen upwards Lu« t » .1 f* .   * A   r.f , 

and backwards ; and then the fore-arm is fliortened, the r,ft 
end of the ulna proje&s behind, and is higher than ufual,^ 
while the extremity of the humerus can be felt in the 
bend of the elbow. The furgeon fhould take, hold of 
the wrift with one hand, and the upper part of the fore- 

.UX Cl 

arm (which is to be moderately bent) with the other, and^ 
gradually pull the top of the fore-arm downwards, while ato{thjS 
the fame time he increafes the curvature of the elbow todif-bow. 
engage the ends of the bones from each other. He fhould 
then pull the bones forward into their fituation. ^ When the 
luxation happens upwards and forwards, it fhould be redu- 
ced while the arm is extended. After the redu&ion, the 
mufcles of the fore-arm fhould be kept relaxed by bending 
the elbow a little till the parts have recovered their tone. 
When the bones of the fore-arm are diflocated fiom each 
other, which happens mofl frequently at the wrifi, the ro- 
tatory motion of the hand is defiroyed. After the ^ec^uc* 
tion, the bones fhould be bound together by a tight flannel 
roller, or a couple of Iplints fhould be applied along the 
fore-arm, and the arm fupported in a fling. 

The bones of the wrift are not fo often luxated as might I 
be expefted from the fmallnefs of their fize. When they an! 
are, great fvvelling and pain enfues, and the motion of thew u 

joint is entirely deftroyed. Great attention is neceffary, 
left luxation fhould be tniftaken for a fprain. The arm 
and hand fnould be fupported by aflifiants, but not Hretch- 
ed j and then the bones fhould be puflied into their place, 
and afterwards retained by proper bandages and fplints. 
The bones of the metacarpus, when they happen to be dift 
located, which is very feldom, are to be reduced in the fame 
manner. Diflocationa of the thumb or fingers are eaiily 
difcoveied. To reduce them, an afiifiant fhould hold the 
phalanx from which the diflocation happened, while the fur- 
geon endeavours to elevate the bone from the one contigu* 
ous to it, and to pafs it into its place. 

Sect. V. Luxations of the Bones of the inferior Extre- 
mities. 
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the arm. 

From the great Hrength of the hip joint, it was foM, 
merly believed that the head of the thigh-bone was neve-rot 
luxated by external violence ; but it is now- known that rtf 
happens by no means unfrequently. The ball in Halting 
from its focket generally paffes forwards and downwards in- 
to the foramen thyroideum. When this happens, the limbs| 
is confiderably lengthened, the head of the bone is lodged 
near the under and fore part of the pelvis, the large tro- 
chanter is obferved on the fore part of the thigh, a vacancy 
is perceived where the head of the bone and the tiochanter 
fhould be, and the toes are turned outwards. When the 
bone is diflocated upwards and backwards the limb is fhort* 
ened, the great trochanter higher than ufual, the knee and 
foot turned inwards. When it is diflocated upwards and 
forwards, the leg is fhortened, the ball of the bone is felt on 
the os pubis in the groin, and the great trochanter on the 
upper and lower part ot the thigh ; a vacancy is difeovere 
in the correfponding part of the hip; the knee and toes are 
turned outwards. When the ball flips downwards an 
backwards, the leg is lengthened, the toes turned inwards, 
and the great trochanter is lower than that of the other 
limb. If the ball flip dire&ly downwards, the leg is length* 
ened, but the knee and toes keep nearly their natural litua- 
tion. It is fometimes difficult to difttnguifh between luxa- 
tion and frafture of the neck of the bone. In fraftures the 
bone is mofl frequently pufhed upwards, and the leg mort. 
ened, the knee and point of the toes are turned inwards, 
and may be moved much more readily outwards and inwards 
than when the bone is dif!s>cated, 
6 Fo? 
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i|...,iition« For reduAion, the patient fhculd be laid on a mattrefa 
f <t!ie on the found fide, and a wooden roller covered with feveral 
I Bi<\ °f folds ot flannel placed between his thighs, and fixed firmly 
fcttrei'i- by ftraPs t0 t^ie wa^‘ ^ ftrong bandage of buff leather, or 
■ its. fomething fimilar, fhould be applied to the under end of the 

■J thigh, with {traps fixed to it to make the exteniion. The 
I ,8, u{ trunk of the body fliould be properly fecured, and the joint 

0f the knee bent. The exteufion fhould be made at firft 
gently, and increafed gradually, while, at the fame time, the 
thigh is made to roll in different direftions. When the ex- 
tenfion is fufficient, two affittants fhould lay hold of the rol- 
ler, and attempt to raife the bone ; the extending force 
fliould then be flackened, and the furgeon Ihould pufh the 
head of the bone upwards and outwards, while an affiftant 
preffes the knee forcibly inwards. The mufcles' themfelves 
will then commonly bring the bone into its place; and this is 
done with fuch a jerk and noife, that it is heard by the by- 
ftanders. If the redu&ion be not obtained, the exteniion 

” muft be repeated with greater force. Inftead of the roller 
a broad {trap or table cloth is frequently ufed. The limb 
fhould not be ufed for fome time after reduftion, and inflam- 
mation fhould be prevented by the proper remedies. 

The patella can m *^er be luxated upwards or down- 
wards, without rupture of the tendons of the extenfors muf- 
cles, or of the Itrong ligament which fixes it to the tibia ; 
but it may be luxated to either fide. The luxation produ- 
ces lamenefs, and much pain on attempting to move the 
joint. In recent cafes the injury is eafily difcovered ; but 
when the furgeon is not called immediately, the fwelling 
may be fo great as to render it more difficult. For reduc- 
tion, the limb fhould be kept extended ; the furgeon, by de- 
pteffing the edge of the patella moft diitant from the joint, 
is enabled to raife the other, and pufh the bone into its 
place. 

It may be neceffary to remain a day or two in bed till 
the knee recover its tone. Sometimes, after the bone has 
been displaced, returns of the fame complaint become fre- 
quent. In fuch cafes, proper machinery applied to the fide 
of the tumor, where the bone is apt to ftart out, is ufed 
with advantage. 

From the lize of the joint, and the great ftrength of the 
it ot c tibia ligaments, luxations of the tibia from the os femoris rarely 

occur. When it does, it is eafily difcovered by the pain, 
lamenefs, and deformity of the limb. The patient ihould 
he laid on a table, the mufcles relaxed, and the thigh fecu- 
red by affiftants; the limb fhould then be extended, and the 
bones cleared of each other, when they will be eafily repla- 
ced. After the reduftion, the limb fliould remain for fome 
time perfeftly at reft; and inflammation, which is very apt 
to enfue, and is attended with very bad confequences, fhould 
be affiduoufly guarded againft. 

If the ankle joint be diflocated forwards, the fore part of 
adc-joint ^oot ^cnSt;llened ; if backwards, the foot is fhortened and the heel lengthened (this is the molt common variety) ; 

if to either fide, there is an uncommon vacancy on the one 
fide, and a prominency on the other. Diflocatiwn, however, 
can hardly take place outwardly without fratture of the 
end of the fibula. 

For reduction, the limb fhould be firmly held by affif- 
tants, the mufclcs relaxed, and extenfion made till the bones 
are cleared of each other, when the aftragulus will eafily 
flip into its place.—The fame rules fhould be obferved in 
reducing diflocations ot the bones of the foot. Luxations 
«f the metatarfal bones and toes are reduced exaftly in the 
fame manner as the bones of the metacarpus and fingers. 
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Chap. XXXII. Of FraHurtf, in 

Sect.. I. Of FraSures in genera?. 
The term fraBure is generally confined to fuch divifions 

in bones as are produced by external injury. When tire 
integuments remain found, the fra&ure is called fmple; when 
it communicates with a wound, it is called compound. 382 

The general fymptoms of fraddure are pain, fwelling, and aymptonif 
i. .. .—. a n + t. . >    . ■ . . 1 , _ . a . a 1 . a a. .. — a .a ........ a. .. .» . Cn ... 1. A .. 4- I a. ^ f ‘ ^ C — grating noife when the° o _ o ture 

certain degree of lofs of 
tenfion in the contiguous parts, 
part is handled, diflortion, and a 
power in the injured part, accompany almoft every fradlure, 
except when it runs longitudinally, and the divided parts are 
not completely feparated from each other. When there is 
only a fingle bone in a limb, a fracture is eafily deteflied ; 
but where only one of two bones of a limb has fuffered, it 
is often difficult to judge with certainty, efpecially if the 
contiguous foft parts be tenfe and painful before the prac- 
titioner is called. In that cafe, the opinion muft be regu- 
lated, not only by the attendant fymptoms, but, t ft, by 
the age and habit of the patient; for bones are more eaiily 
fraddured in old than in young perfons. Different difeafes, 
too, induce brittlenefs of the bones, as the lues venerea and 
fea-feurvy. 2d, By the lituation of the part; for hones are 
more apt to be fradtured in the folid parts of their bodies 
than towards their extremities, where they are more foft 
and pliant. 3d, By the pofture of the limb ; for a weight 
may Irafture a bone lying on an unequal furface, which it 
would have fuftained without injury if equally fupported. 
Fradtures are fometimes attended with a great degree of 
echymofis, occafioned by the ends of the fradtured bones 
wounding fome of the contiguous blood-veffels. 383 

In giving a prognofis ot fradfure, various circumftancesPrognofia. 
are to be attended to. It is evident that ifnall fradtured 
bones are more eafily healed than large ones, and that the 
fradfure of the middle of a bone is not near fo dangerous as 
near the extremity. A cure is effedled much more readily 
in youth than in old age, and in good conftitutions than in 
bad. We ought alfo to attend to the concomitant fymp- 
toms, and the injury which the neighbouring parts may have 
fuftained. The more moderate the fymptoms, the more fa- 
vourable our prognofis may be. ,g4 

The treatment of fradlures confift of three particulars ;Treatment* 
replacement, retention, and obviating bad fymptoms. 

1. When bones are fradtured diredtly acrofs the parts, they 
are often very little moved from their natural fituation ; but 
when the fradture is oblique, they are apt to pa.fs over each 
other, and to produce much uneafinefs and deformity ; the 
contiguous mufcles are feverely injured, and the pain is ag- 
gravated by the flighteft motion. The furgeon fhould put 
the limb into the beft pofture for relaxing all the mufcles 
connedfed with it, according to the pradlice firft introduced 
by Mr Pott. If it be properly attended to, the ends of the 
bones will in general be eafily replaced. When any difficulty 
occurs, a fmall degree of extenfion may be made, taking 
care to keep the mufcles as relaxed as poffible. Much at- 
tention fhould be paid to replacing the bones properly, other- 
wife the limb will remain for ever after difiorted. 

2. After the bones are replaced, the limb fhould be laid 
in the eafieft pofture, and the bones afterwards retained 
in their fituation by proper compreffes and bandages, not 
applied too tightly, till the cure be completed. The time 
neceffary for this purpofe depends on the fize of the bone, 
the age and habit of the patient, the fteadinefs with which 
the limb has been retained in its place, and the violence of 
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the attending fymptoms. Tn middle-aged perfons, and un- 
der favourable circumftances, a future of the thighbone, 
or of the bones of the leg, may be cured m two months , ot 
the arm bone, or bones of the fore arm, m fix weeks , of t 
ribs, clavicles, and bones of the hand, m three week3- In 

-infancy the cure will take a fiiorter, and in old age a longe., 
time than this. 

r In fimple fraSures the inflammatory fymptoms gene- 
rally fubfide in a few days. When they become worfe, 
which is fometimes the cafe, aftringent applications Ihould 
be employed. If thefe fail, blood ought to be drawn from 
the parts affeded. This is of fo much advantage, that it 
ought never to be omitted where the furroundmg foft parts 

.are3much injured. Fri&ion with emollient oils, warm ba- 
rhino-, the uie of Bath and other fimilar waters, are alio ot 
much fervicev The limb fometimes puts on a clumfy ap- 
pearance from an overgrowth of callus. When this tenden- 
cy appears, ardent fpirits and other aftringents are confider- 

• cd as ufeful; fometimes preffure on the part by a thm plate 
of lead fixed by a bandage may be advantageous. Many 
infiances occur,' however, where no remedies prove fuccefs- 
ful: The patient ought therefore to be acquainted be- 
forehand with the probable event, to prevent unpleafant re- 
fle&ions afterwards. 

Sometimes the ends of the bone remain loofe long a: ter 
they might have been reunited. This may be owing to 
fome conftitutional difeafe, to the bones not being^ kept 
fteadily in contact, to fome of the foft parts gettittg in be- 
tween them, or to the bone being broken in different pla- 
ces, and the intermediate fradtures being too fmall to ad- 
here. Pregnancy has alfo been mentioned as a caufe. By 
removing thefe obftru&ions, a perfedl union may in recent 
cafes be accomplifhed. But where the cafe is of long Hand- 
ing, callus of the bones becomes fo hard and fmooth as to 
move with the eafe of a joint, fo that no advantage can be 
derived from laying them together. In that cafe, an inci- 
fion fhould be made through the foft parts, and a fmall por- 
tion of the ends of the bone removed with a faw. If this 
be properly performed, nature will fupply the deficiency. 
When fmall pieces of bone remain long loofe, they fhould 
be extrafted by making an opening. The intervention of 
mufcles or other foft parts is known by^ the very fevere pain 
and tenfion, and by particular motions' of the limb cauiing 
great pain and twitching of the mufcles which move it. 
The limb fhould be put into all the variety of fituation; and 
if this does not fucceed, an opening mull be made, and the 
foft parts removed. Sometimes in fraftures blood-veflds 
are ruptured by the fharp fpiculae of the bone : this happens 
inoft commonly in compound fra&ures. When the effufioa 
cf blood is great, the part fwells fo much that it is necef- 
fary to lay it open, and to fecure the divided veffels by a li- 
gature. When the {’welling is not great, the ablbrption of the 

. blood is trufted to nature. When the blood remains long 
in contact with the fraftured bone, it i’ometimes prevents 
the formation of callus ; the periofieum fepavates from a 
confidevable portion of the bone, and a thin fetid fames is 
difcharged at the wound. When this happens, no cure 
can be expected till the parts of the txme deprived of perio- 
fieum have exfoliated, or have been feparated by a law. 

Sect. II. FraBures cf the Bones of the Face. 
of Fractures of the nofe may impede refpiration, afFeft 

the fpeech and fenfe of fmdling, give rife to polypi and te- 
dious ulcers, and may befides bo dangerous from their vi- 
cinity to the brain. When any part, of the bones of the 
nofe has been raifed above the red, it is to be prefi'ed into 
its place with the fingers ; if it has been pulhed into the no- 
firil, it is to be raifed with the end of a fpatula or other fi- 
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milar inflrument. If any oortion be atmoft entirely fepara- Fraftu 
ted from the reft, it fhould be removed 5 but if it adheres 
with confiderable firmnefs, it is to be replaced.. If the Ster^ 1 
bones, after being replaced, do not remain in their propei andSp 
fituation, they are to be retained either by tubes introduced*—r 
into the noftrils, or by a double-headed roller, with pro- 
per comprcfles as the cafe may require. Inflammation Ihould 
be prevented by the proper remedies. 

Much 'care is neceffary in replacing the Bactured bones 
of the face, and in drelfing them, in order to prevent defor. 
mity. The dreffings may be retained by adhefive plafters. 
Inflammation, by which the eyes, nofe, or antrum maxillare 1 
is apt to be injured, fhould be prevented. When ^tter 
collefts in the antrum, it is to be removed by the method* 
formerly deferibed. . . _ ^ 

For replacing fra&ures of the lower jaw, the patient Fradh 7. . K .      V„-o Warf Grmlv fe.ofthei fhould be feated in a proper light, with his head firmly w-r*. r- n  rvV. nr»rx r\n thP in- J 
cured. The furgeon fhould prefs with one hand on the in- ^ 
fide of the bone, while with the other he guards againft in- 
equalities on the outfide. If a tooth come in the way, it 
fhould be extraded 5 when any of the others are forced out 
of their lockets, they fhould be replaced, and tied to the 
neighbouring teeth till they bec**‘ie firm.. The fradured 
parts being kept firm by an afiiftant, a thick comprefs of 
linen or cotton fhould be laid over the chin, and made to 
extend from ear to ear over it; a four-headed roller.fhould 
be applied firm enough to keep the fradured parts in con- 
tad. The patient fhould be kept quiet during the cure, 
and fed upon fpoon-meat. The drefiings fhould be remo- 
ved as feldom as poffible. When the fradure is accompa- 
nied with an external wound, the parts fhould be fupporte 
by an afiiftant during the drefling of it. 

Sect. III. FraBures of the Clavicles, Ribs, Sternum, and 
Spine. 

A fracture of the clavicle is eafily difeovered by theFraj 
grating noife in the fradured bone upon moving the arm®.( 

freely, by the ends of the bone yielding to prefiure, and by 
the motion of the humerus being impeded. . All that can 
be done is to raife the arm, and fupport it at a proper 
height, either by a fling, or, which is better, by the leather 
cafe recommended in cafe of luxation of this bone. By this 
the fradured parts will be brought together, fo far at lead 
as to prevent deformity, and render the bone fufficiently 

Fradures of the ribs are difeovered by prefiures with the Of n 
fingers. The fymptoms are commonly moderate, and the 
patient foon gets well. In fome cafes, however, the 
is fevere, the breathing becomes difficult, attended with 

■cough, and perhaps with fpittmg of blood, and the pulfe 
is quick, full, and fometimes opprefied. Thefe fymptonis 
ante from the ribs being beat in on the lungs. 

In the treatment, it is proper in every cale to difeharge 
fome blood. If one end of the rib rife, it ought to be re- 
prefied by moderate preflure; and to prevent its riling again, 
a broad leather belt fhould be applied pretty tight, and con- 
tinued for fome weeks. When a portion of the rib is for- 
ced inwards, an opening fhould be made over it with a fca- 

rpel, and then it fhould be elevated with the fingers or a for- 
-ceps. When diilrefiing fymptoms proceed from air er 
blood colleded in the cavity of the cheft, thefe fluids ought 
to be difcharged by an operation. 

The fymptoms of a fractured fternum are nearly the fameo: * 
with thole of the ribs. It requires great attention from.then 
vicinity of the heart and large blood-veffels. 1 he patient 
ought to lofe a quantity of blood, and be kept on an an^J" | 
phlogiltic regimen. If the pain, cough, and.opprefied breat 
ing, do oot yield to thefe remedies, an iucifion 
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f made on the Injured part, and the deprefled piece raifed 

with a levator. Should this be infuf&cient, it may be affec- 
ted by means of the trepan : this indeed requires the great- 
ell caution, but it may certainly be attended with advantage 
when t!.e patient’s li e is in .danger. 

Fractures of the vertebra; generally end fatally. We 
judge of the existence of fradture there by examining the 
parts, by the feverity of the pain, and by palfy occurring in 
the parts fkuated below the injured part. 

When any parts of the vertebrae near the integuments are 
loole, they may be replaced with the fingers, and retained 
by proper bandages. When this is impoffible, fome of the 
Ft ell authors think it advifable to make an incifion, and raiie 
any portions of the bone which may be depreffed. 
SECT. IV. FraSure of the Bones of the Superior Extre- 
■, - t mities. 

f The fcapula is feldora fractured ; when it is, the fracture 
3-is eafily difeovered by the pain, the immobility of the arm, 

and by the touch. The parts may be replaced with greater 
eafe if the mufcles connedled with them be relaxed. They 
are retained with difficulty. A long roller fiiould be em- 
ployed for this purpofe, with which the head and fhoulders 
are alfo to be fupported. The arm fiiould alfo be fufpend- 
ed to relax the mufcles as much as pofftble, and inflamma- 
tion particularly guarded againft by local bloodings. 

Fra&ures of the humerus are ealily dilcovered by the 
pain, the immobility of the arm, and a grating noife ou 
handling the parts. In reducing the fracture, the mufcles 
fhould be completely relaxed by bending the arm and rai- 
fing it to a horizontal p dlure. Extenfion, if necefiary, may 
be made by one afliilant grafping the arm between the frac- 
ture and the (boulder, and another between the frafture and 
the elbow. After the redydlion, one fplint covered with 
flannel fiiould be laid along the whole outfide, and another 
along the whole infide of the arm ; and then a flannel roller 
applied fufficiently tight to fupport the parts without in- 
terrupting the circulation. The arm may either be fup- 
ported in a fling or Mr Park s leather cafe, (fig. 104). The 
bandages fhould not be removed ‘or fevera.I days, unlefs fome 
urgent (ymptoms render it neceflary. In about a week, how- 
ever, the arm fhould be examined to fee whether the bones 
have been properly fet. 

When both of the bones of the fore-arm are broken, the 
fradlure is eafily difeovered ; but when only one bone is frac- 
tured, tfpecially it it be the radius, the firmnefs of the * her 
renders the difeovery more difficult ; the yrating noife, how- 
ever, on moving the bone in different diredlions, will generally 
beaiufficient fyir.ptom that a fradlure has taken place. When 
the fraclure happens near th(j wrifl, particular attention is 
neceffary in order to prevent a fliff joint. In order to re- 
place the parts, the mufcles are to be relaxed by bending 
the joints of the elbow ami wrift, and the limb extended a 
little above an ! below the fra&nre. After reduftion, a 
fplint reaching from the elbow to the ends of the fingers is 
to be applied along the radius, and another along the ulna; 
and both are to be ficured with a roller or twelve tailed 
bandage. When the Iplints are applied, the palms fhould 
be turned towards the breaft as the moft convenient pofture. 
Ihe arm Khpuld be hung in a fling. A partial diflocation 
of the bones o* the wriil fometimes attends a iradlure of the 
radius, by which a fliff joint, under the belt piadtice, is apt 
to enfue, or permanent painful fwellings of the fore arm. Ift 
Inch cafes, the patient ought to be warned o; the danger, 
that no blame may be afterwards incurred. 
. 'When the olecraimm is fractuiyd, the arm muff be kept 
in an extended Hate during the cure, by applying a iplint 
oppollte to the joint of the elbow, reaching tram the middle 
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of the humerus to the points of the fingers. The ermWs-T'raof 
fhould be hung by the patient’s fide, to which it fliould be^ J tSj 

fixed by means of flraps. To prevent the ConfeqUence« of a —^ -> 
ffiff joint, the drefiings (hould be removed about the eighth 
or tenth day, the fore-arm for fome time (lowly moved 
backwards and forwards, and the joint rubbed with an emo- 
lient oil. By a repetition of this at proper intervals, a fliff 
joint may be prevented. ^ 

T nchylofis, or ftiffnefs of the joint, commonly fuccecds of >he 
frac tures of the bones‘of the wrifl, owing to the great in- hones of the 
flammation which enfues, and to their not readily reuniting’wn^* 
from their fmallnefs. To prevent this as much as poffible, 
after replacing the bones, the injured parts (hould. be leech- 
ed freely, and in proportion to the violence of the fymp- 
toms. Splints fhould be applied exadlly as in fractures of 
the fore-arm, and the arm fupported by a fling. 395 

In fradlures of the metacarpal bones, a firm fplint {hould Of 'he 
be applied over the whole palm and infide of the arm, from'101 

the points of the fingers to the elbow, in order to prevent' 
the adtion of the flexors of the fingers. The befl fplint for 
a (nurtured finger is a piece of firm pafteboard properly fit- 
ted and foftened in water till it can be readily moulded into 
the form of the part. This fhoulJ be applied along the 
whole length of the finger, and fecured with a narrow rol- 
ler. At the fame time, a large roller (hould be applied over 
the infide of the hand to prevent the parts from being mo- 
ved. To prevent fliffnels, the drefiings fhould be removed 
about the end of the fecond week, and the joint cautioufly 
bunt; and this fliould be repeated daily till the cure be com- 
pleted. 

Sect. V. IfraBures of the Bones of the inferior Extremities, 

Fractures of the body of the thiqh bone are readily ^ a<^;re 

difeovered by the grating noife when the ends of the bones 
are forcibly rubbed together, by the (hortnefs of the limb 
if thp fracture be oblique, and by the limb being unable to 
fattain the body But fraftures of the neck of the bone 
are o ten not eafily diftinguiflied from diflocation of the 
joint. In general they may be diftinguifhed ‘ y the circum- 
flances mentioned in treating of luxations of this hone. In 
forming a prognofis, we ought to confider that no fradlure* 
are more apt to difappoint our expectations than thofe of 
the thigh, efpecially when the neck of the bone is broken, 
owing to the difficulty of difeovering the place of the frac- 
ture, and of retaining the t ones even after they have been 
replaced. In order to reduce fradtures of the thigh, the 
mufcles are to be relaxed y moderately fending the joints 
of the thigh and knee : when this is done, unlefs there be 
much pain and tenlion, the bones are eafily replaced 1 y one 
affiflant holding the upper part of the thigh, while another 
fypports and gently pulls down its lower extremity, while 
the furgeon is employed in adjuffing the fractured pieces. 
It is more difficult to reduce fraffures o‘ the neck of the 
! one, on account of the threat ftrength and various direc- 
tions of the furrounding mufcles. In general, however, we 
fhall iucceed by moderate extenfion, if we take care previouf- 
ly to relax all the mufcles as much as poffi le : if we do not 
fucceed, we mutt have recourfe to machinery. 

The greatefl difficulty is to retain the bones in their fitua- 
tion after they are replaced. The limb mult be firmly fe- 
cured by fplints made ot thin flips of wood glued to leather 
(fig 105. a and bf or o' thick padleboard. One iplint, broad 
enouuh to cover half of the thigh, fhould reach from the top 
of the hip joint to a little below the knee, and another, 
covering about a third part of the thigh, from the groin to 
a little below the knee. The fplints ffiould be lined with 
flannel. They are to be fecured by a twelve-tailed bandage, 
and over all a thin pillow fliould be put nearly as long as 

Z the 
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mattrefsTwith his knee moderately bent, the long fplint ban- 
dage and pillow are to be applied to the outfidc of the thigh, 
and the patient (hculd be turned fomewhat towards the at 
feded fide, with the knee and leg railed a little higher than 
the body : the fhort fpb'nt fhould then be applied along the 
infide of the thigh, and the bandage already placed without 
the other fplint, applied fo tight as to make an equal mode- 
rate preflute over the whole : (See fi r- tofi.). To make the 
part Hill more fecure, it is proper to infert a long firm Ijdmt 
of timber under the middle of the pillow, an > to it y 
two broad flraps to the upper part of the limb. To.pre- 
vent the limb from being aifeded by involuntary ftartmgs, 
the pillow fhould be fixed to the bed by ftraps : to keep off 
the weight of the bed-clothes, a frame with hoops fhould be 
placed over the thigh. The parts fhould be examined after 
feme time to fee that the bones be not difplaced. Vi hen 
there is pai", fwelling, and inflammation, leeches and other 
remedies fliould be applied. To render the fituation of the 
patient as eafy as poffible during the cure, he may be allow- 
ed after the fecond week to turn a little more towards his 
back, and at the fame time to extend the joint of the knee 
in a fmall degree : after this time a little flexion and exten 
fien of the limb may be daily repeated to preferve the ufe of 
the joint. 

The method here deferibed generally fucceeds. Sometimes, 
however, notwithftanding all our care, the ends of the bone 
flip over each other. To prevent the deformity which this 
occafions, it has been attempted to make extenhon andcoun- 
ter-extenfion by machines: but the pain and irritation have 
always been fo great that little advantage has yet been de- 
rived from finch means. The invention (fig. 107.) of 
the late Mr Gooch of Norwich, improved by the late Dr 
Aitkenof Edinburgh, has been recommended as one of the 
beft machines for oblique fraftures of the thigh. After 
endeavouring to remove the pain, fwelling, and inflamma- 
tion, which are fometimes fo great as to preclude the appli- 
cation of the fimpleft bandage, this machine may be tiled. 
But if it be found imprafticable to ufe it, the cure muff be 
conducted in the ufuai way with the chance of the fradtured 
pieces overlopping one another, and of courfe the limb being 
fomewhat fhortened. 

The patella is moft frequently fraftured tranfverfely, 
fometimes length wife, and fometimes into feveral pieces. 
Fradlures of this bone have been laid commonly to end in 
a ftiff joint; but this is perhaps moft frequently owing to 
the limb being kept too long in an extended poilure. In 
the treatment of fraftures ot this bone, the leg fhould be ex- 
tended to relax as much as poffible the foft parts connefted 
with the bone. The patient fhould be placed on a firm 
mattrefs, and a fplint be placed under the limb long enough 
to reach from the top of the thigh to the under end of the 
leg, to which the limb fliculd be fixed by a number of ftraps 
to keep it in a ftate of extenfion. The fraftured bones are 
then to be brought together, and fuch a number of leeches 
applied to the joint as will remove as much blood as the pa- 
tient can bear ; and as long as much pain and tenfion con- 
tinue, faturnine and other aftringents are to be ufed for re- 
moving them. When this is accomplifhed, and the parts 
properly adjufted, a large pledget of Goulard’s cerate 
fhould be laid over the joint, and a hooped frame employed 
to keep off the bed-clothes. In a longitudinal frafture the 
parts are eafily kept together by a common uniting bandage 
or adhefive plafter; but in tranfverfie fraftures more force 
is neceffary. Various bandages have been employed for 
drawing the pieces together in fuch fraftures ; one of the belt 
of theft; is. that regreftnted fig. 108, We need not be 

anxious, however, about bringing the pieces very dole to-Fraft,, 
gether, as a cure may be made though they remain at 
confiderable diftance. The bandages, unlefs particular fymp-&c> 

toms occur, fhould not be removed till the end of the fecond ^ 
week ; after which the joint fhould be cautioufly bent every 
fecond day to prevent Itiffneis. ^ 

The leg is commonly fraftured near the lower end, thi$°U 
being the weakeft part of the bones. In the tieatment of a 
fraftured leg the fame rules apply which were given for a 
fraftured thigh-bone. The mufcles fhould be relaxed by 
bending the knee ; but little advantage can be derived from 
bending the foot, for in proportion as the mufcles behind 
are relaxed thofe betore are put on the ftietch . the pa- 
tient may be therefore allowed to keep the foot in the eafieft 
pofture. The bones are commonly replaced by the gentle 
extenfion of the upper part of the limb by an aliiftant, while 
another fupports it at the ankle. The bones being repla- 
ced, and the limb laid on its outfide with the knee bent, two 
fplints (fig- 109.) are to be applied, long enough to reach 
from the upper part ef the knee to the edge of the foie, fo 
as to prevent the motion both of the knee and ankle- khe 
fplir.ts are to be retained by a twelve-tailed bandage, as in 
the cafe of fraftured thigh bone. See fig. 106. 

If the patient be either very reftlefs or troubled with (paf- 
modic affeftions of the mufcles of the leg, an additional 
fplint, fhapedto the form of the leg, fhould be applied along 
the outiide of it, and fixed by a ftrap at the upper, and an- 
other at the under part of the leg. When the patient can- 
not reft when lying on either fide, he may be placed on his 
back, and the curved ftate of the knee ftill preferved by 
railing the leg a little above the level of the bod? on a frame 
made for the purpofe. This variety of pofture may like- 
wife be ufed in fraftures of the thigh. The patient may 
from the firft be laid in this pofture, or he may alternately 
change from the one to the other. No change of pofture, 
however, fhould be allowed for the firft ten or twelve days. 
When the fibula only is fraftured, it is apt to be confidered 
as a fpram of fome of the mufcles ; but this ought, to be 
particularly attended to, as the miftake may be followed by 
bad confeouences. When both the bones of the leg are 
broken, the portion next the foot is commonly drawn towards 
the back part of the leg, fo that a prominency is produced 
by the fraftured part of the upper portion of the bone; 
and this is improperly termed the rifmg end of the fvaftured 
bone. The appearance is entirely produced by the infimor 
po. lion falling back. Hence no advantage is derived rrom 
prtffure being made on the upper end of the bone : tue in- 
ferior portion fholild be raffed fo as to bring the parts into 
contaft, and then by proper bandages they ought to be fup 
ported till they are perfeftly united. 

Frafturcs of the bones of the foot and toes are treated 
nearly in the fame manner as fraftures of the hand and fin- 
gers. Befides the fplint which may be neceffary for the 
particular part, a large one fheuld be appled over the iole; 
nor fhould any motion be allowed for a coniiderable time 
either in the foot or ankle, otherwile the bones may be dif 
placed, and a proper cure prevented. 

Sect. VI. Of Compound Ft aBures. 

By compound frafture is now generally meant a frafture 
of a bone communicating with an external wound in the 
integuments. They are much more dangerous titan Ample 
fraftures. The generality of authors have confidered am- 
putaVon as indifpenfable in cafes of compound fraftures 
while a few, particularly Mr Bilguer, furgeon-general to the 
armies of the late king of Pruflia, affirm that it is fcarcely 
ever neceffary. Both feem to have carried matters too 
far. Some of the lateft and beft furgeons have recomj 
g > mended 
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^ d mended never to amputate immediately in private pra&ice, 
Mr-.-,. unlefs when the b>ones are fo much fhattered that they can- 
'^"' not reunite, or tlie texture of the foft parts completely de- 

ftroyed ; becaufe, even if amputation be at laft neceflary, 
the patient w 11 have a greater chance ot recovering than if 
it had been performed immediately after the accident: for 
the date of weaknefs to which he is generally reduced ren- 
der the attendant fymptoms Ids violent. On the other hand, 
it has been confidered as no bad rule in the army or navy, 
where patients cannot be kept in a proper lituation,and where 
fnfficient attention cannot be given, to amputate immediately 
in cafes of compound fradures of the large bones of the 
extremities. When amputation is not performed immedi- 
ately, it is not, for feveral days at leaft, admiflible. It may af- 
terwards be rendered neceffary by hemorrha::ies, which can- 
not be Hopped but by means more dangerous than amputation 
itfelf; by extenfive mortification ; or by the ends of the frac- 
tured bones remaininrr long difunited, while a great diicharge 
ol matter endangers the patient’s life. 

jc:: In treating compound ira&ures, all extraneous bodies 
rtat iit fliould be removed, as alfo all thofe fmall pieces of bone 

‘or! which will probably not unite with the reft. For this pur- 
rel 1 Pote t^ie 0Pen‘n£> neceffary, ihould be enlarged with a 

fcalpel. 1 he next ftep is to replace the bones by relaxing 
the mufcles as in fimple fradures. Sometimes part of a 
bone projeds fo far through the integuments that it cannot 
be replaced without either fawing off the end of it, or en- 
larging the wound. If the fradured bone be long, fharp, 
and projediug much, it is belt to law it off; for though it 
were reduced, it would not readily reunite, and it would 

g be apt to excite much pain and inflammation : But if it 
be broad at the bafe, and of no great length, it ought cer- 
tainly to be fawed, even though it cannot be reduced with- 
out enlarging the wound. For the moft part, it is only the 
dan which it is neceffary to cut; but even the mufcles ought 
to be divided, though as much as poflible in the diredion of 
their fibres, when the bone cannot otherwife be replaced. 
After the redudion, a pledget of fome emollient ointment 
is to he laid over the wound, and the limb placed on a 
firm fplint, and ftill kept in a relaxed pofture. In dref- 
fing die wound, the limb ought not to be moved : the many- 
tailed bandage, thererore, fhould be ufed rather than a 
roller. Various contrivances have been fallen upon to al- 

[4 low the limb to be at reft while the furgeon is dreffing it. 
The fradure box, invented by the late Mr Rae furgeon in 
Edinburgh, is one of the heft. When the leg is laid on 
this, it may be dreffed with tolerable facility without moving 
it. We are happy to have it in our power to announce to 
the gentlemen of the medical faculty, that another machine 
has lately been invented by Mr Samuel James furgeon in 

, ‘ i Hodddden, Herts, which, we are told, will effedually relax 
^5 nnucles, and retain the bones in their natural fituation, 

i;L.J wlthout pain to the patient or the leaft inconvenience to the 
Cc-m 0Perafor* See fig. no. 
J i| It is.of the greateft importance to prevent inflammation, 
j! which is apt either to produce mortification, or to give rife 

to extenfive abfeeffes. i. he dreffings fhould be removed 
once or twice daily according to the quantity of matter. 

I The common application of warm poultices, on account of 
their inconvenience, may be deferred till they become ne- 

tt ceffarj by the approach of inflammation, which they are to be confidered as the fureft means of preventing by exciting 
I a difeharge of matter. Whenever the inflammation fub- 

(; hdes, and a free ditcharge of pus is produced, the poultices 
it | ou^t t0 he laid afide, left they do harm by relaxing the ^ j pans too much, and exciting too copious a difeharge. The 
| lore ought then to be dreffed with mild aftringents, and the 

_ patient kept on a noutifhino diet with tonic medicines. A 
jd ilc<' Paffage fhould be given to the matter by putting the 
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limb in a favourable poftufe, and by making a counter open-Oiftortions- 
ing, if neceffary, to the moft depending part. But this may -■* 
be frequently avoided, by covering the fore with foft lint 
or fponge to abforb the matter. If the difeharge become 
exceflive, and cannot be leffened by the means above-men- 
tioned, it will be found to proceed from a portion of 
loole bone which has not been earlier noticed, by the re- 
moval of which it may be ftopt. If, inftead of producing 
matter, the inflammation terminate in gangrene, the danger 
is ftill greater than under the moft extenfive abfeeffes. For 
the treatment of this, the reader is referred to Chap. III. 
Se£t. 2d. 

Chap. XXXIII. Oj Diflortions. 

Distortions of the bones may arife from external in-Caufes^of 
juries, from difeafed conftitutions, from a morbid Hate of thedUlortiou. 
bones, or a contra&ed ftate of the mufcles, or both ; but 
the affeftion is moft frequently owing to a weakly, delicate 
conftitution, as in rickety or fcrophulous cafes. 

In the treatment of diftortions of the fpine, particular at-Trett°ment 
tention ought to be paid to the caufe of the drforder. Ifof diftor- * 
it appear to arife from the patient continuing too long in”511 ft1® 
any particular pofture, every habit of this kind fhould befpine* 
guarded again!! on the firft appearance of the difeafe. If 
the patient has turned too much to one fide, the reverfe of 
this fhould be advifed. He ought to fleep upon a firm 
hair mattrefs, that his body may lie upon an equal furface. 
He fhould ufe an invigorating diet, the cold bath, bark, and 
other tonics. By a ftridl attention to the ufe of thefe re- 
medies the difeafe has fometimes been retarded in its pro- 
prefs. Various machines have been invented for removing 
diftortions of the fpine by preffure; but confiderable cau- 
tion is here required, otherwife much injury may arife from 
it. Some advantage, however, in certain cafes, has been 
derived from the ufe of the common collar (fig. I f i.) ; or 
the flays and machinery adapted to them (fig. 112.), in- 
vented in France, and afterwards brought into ufe in this 
country by Mr Jones of London, are found to be Hill better 
fuited to this purpofe. 

The fame caufes which produce diftortions of the fpine of 
may likewife produce diftortions of the limbs. Sometimes limbs, 
the diflortion takes place with the original formation of the 
bones, at other times it occurs in infancy, and now and then 
at a more advanced period of life. In early infancy the 
bones are fo pliable as to be readily affedled by the poftures 
of the body. When a child is too foon allowed to attempt 
to walk, its legs are apt to become crooked from their inabi- 
lity to fupport the weight of the body. Certain difeafes like- 
wife, especially rickets, fo'ten the bones fo much, that they 
yield to the pofture of the body, and to the common action 
of their mufcles. 

When the diilortion of a limb is owing to a curvature in 
a bone, if the cafe be recent, and especially if it occur in 
childhood, it may frequently be removed, without much 
difficulty, by making a gradual but conftant preffure, by 
the ufe of machinery, on the convex fide of the limb, till it 
recover its natural appearance. When the deformity occurs 
in the leg, a method has been ufed, in feveral inftances, 
which is to fix a firm fplint of iron, lined with leather, in the 
fhoe, on the concave fide of the leg, the other end of the 
fplint to reft againft the under end of the thigh; when, if a 
broad ftrap or two be applied round the leg and fplint, an 
tafy gradual preffure maybe made, and conliderable advantage 
derived from it. See fig. 113. 

Along with the curvature above mentioned, it com- 
monly happens that the feet and ankles are affeAed. When 
the bones of the leg are bent outward, the fore part of the 
foot is turned inward, and the inner edge upwards; and 
the reverie, ii the leg be bent inward. In thefe cafes the affec- 

^ 2 tions 
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. . ,wa.nre of the difeafe be ftcppcd ; the firft fign of wh?ch h, the appearance 4m,i, 

of the feet are generally owjng to the curv!tu f j j an jnflamed circle between the difeafed and found parts. Ji, ^ i t... vnntr the curvature or tntie, tnc i-r rj r, j^u 
C frencraiiy ww    r » 

render the cure ftdl more efFcftual 

Ul dll »Ui*amvv4  '   I t \\ 
As foon as the difeaied begin to ieparate from the found < 
parts, amputation of the limb ought to be performed, and 

time ought now to be loll, left the patient iufier trout 
the abiorption of putrefeent matter. 

No oart o' furgery is brought to greater perfection than 
the manner of performing amputation. Before the in ten. 

ader the cure ftill more effectual. < f f d tion Qf the tourniquet, and the method of homing the vef 
Befules the inflrument already mentioned, lom fc|s b ligature, the operation was leldom undertaken ; and 

kind of V>oot, cut kngthwde, mace ot hardene a e^t pr0p0rtion of thole upon whom it was performed 
~ - -‘•-1 mav m tome cafes fulhcte y * died foon after. In the prefent improved method, one death 

does not happen in twenty, or even thirty cafes. In per. 
forming the opcrcition, p<irt.iculfir attention is to be pu-d to 

a kind ot rxxK, cut  • - r & • +ur ,T,rvx7fir 
of metal, &c. which may m fome cafes fufficiently anfwe 
thCIn ca^of club foot, where the diftortion is in the middle 
of the foot, a pair of (hoes, fuch as are reprefented m fig. 
, , c. have been found ufeful. After the feet are fixed in 
the {hoes, the fore part of the ket may be feparated by 
means of a ferew in two plates, which are fixed to the iole. 

Chap. XXXIV. Of Amputation. 

Sect. I. Of Amputation in general 

In amputation, which in furgery fignifies cutting off 
a limb, the great end to be aimed at is, the procuring of 
a handfome flump, in which the bone may not protuide, 
but be well covered with flefh ; fo that no excoriation or 
rawnefs may be apt to take place. As long ago as the year 
1679, it was propoled by Jacob Young, an I'.nghfh lurgeon, 
in a treatife intitled Currus Triumpbuiis ex T'erebmtbmo, to 
preferve a flap of flefli and fkin, which was to be folded over 
the bone, and which, uniting to the parts of the wound after 

thr“ fpot where the incifion is to be made ; the quantity ot 
fkin and cellular iubfiance neceffary to be faved, fo as to 
cover the mufcles and bone completely, wjgput being ftrehh. 
ed ; cutting the mufeles in fuch a manner that they may 
unite with each other and entirely cover the end oi the bonej 
the prevention ot hernorrhagies during the operation ; the 
tying of the arteries alone, without including the nerves or 
any of the contiguous’parts ; fecuring the integuments fo 
as ‘to prevent them from ret racking after the operation ; and 
a proper fubfequent treatment or the cafe. 

The following are the general fteps of the operation:Me 
The patient being properly placed, with afiiftants to attend, 
and the apparatus in proper order, the flow of the blood to 
the limb is to be flopped by the tourniquet (fig. 16.). The 
firft incifion is to be made through the fkin and cellular fub. 
fiance by one, or rather by two, ftrokes of the amputating 
knife reprefented iu fig. 116. Theft are next to_be fepa- tne bone, and wxiicn, uniting to me pans 01 me wuuuu anei * r r . 0 .. / rr. r„. 

amputation, would effedually cover the bone, and prevent rated from the mufcles, as far as ruay appear fufricient for . ’ • 1 Inr. cover mr the flump. I he feparated fkm or flap fhould be the inconveniences above mentioned. No traces of the luc- 
cefs of this method, however, can be found tiil the year 
1696 ; when a Latin differtation was publiflied upon it by 
P. Adrians Verdum, an eminent furgeon in Amftetdam. 
The moft fanguine expeelations were.formed of its fuccefs; 
and it was even thought that the flap would prevent the 
jieceffity of tying up the blood-veffels. However, it does 

covering the flump. The feparated fkin or flap fhould be 
flrongly drawn ud, or what perhaps anfwers bettei, turned 
up alt round the limb, leaving this part of the mufcles quite 
bare. The flap is to be kept in this fituation by an affiil- 
ant, while the operator makes the next inciiion at the edge 
of the refle&ed fkin, and cuts till he comes to the bone. 
This inciiion fhould be begun on the lower fide of the limb, neceiiitv ol tying up tne Diooa-veneis. xiwwcvcj, i-. uuto     o 

not appear that the method as at that time praftiled either that the blood may not prevent the eye from readny o, w u c 3.  lobf ino- the echre of the kmle during the whole cut. ln< 
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did or could fucceed ; and accordingly it was entirely laid 
afide ; but it has been lately revived with confiderable im- 
provements. 

Amputation may be rendered neceffary when a member 
is io much difeafed as to be uielefs, or when it puts life in 
danger. 

mg the edge of the knife during the whole cut. The 
mutcles are now to be feparated from the bone as high as 
may enable them afterwards completely to cover it. ihe 
fo t parts in general are then to be drawn up by retra&ors, 
which may be either of leather, as in fig. 11 7. or metal, asm 
fig 118. « and b. The periofteurrris to be divided at the place 

The caufes in general rendering this operation neceffary where the law is to be applied ; but no pait of the bone 1$ 
are, bad compound fraftures ; extenfive lacerated and con- to be denuded of this membrane, which is aftei waids to 
tufed wounds ; part of the limb being carried off by a can- cover the flump, otherwife troubleiome exfoliations may 
non ball or otherwife, the bones being unequally broken and enfue. At this place the law (fig- 119-) is to oe app ie , 
not properly covered ; extenfive mortification ; white fwell- and the bone divided with long fteady^ ftrokes. In this part w * w • * J —  7     ' 
ings of the joints; large exoftofes ; ulcers attended with ex 
teniive caries; cancer of other incurable ulcers; varicofe kinds 
of tumors ; particular dillortions of the bones. 

Amputation may alfo be fometimes neceffary from violent 
hemorrhagies of fome principal artery during the cure oi a 

of the operation a good deal depends upon the ileadincfs 
of the afiiftant who holds the limb ; for if it be held too 
high, the motion of the law will be impeded ; while the bone 
may be fplintered it it be not fufficiently railed. Any 
points or iplinters which may be left fhould be immediately 

fractured limb, or from fuch a profuie difeharge of matter removed with the pincers (fig. 120.) The retraltors are Ai **'"*-' 7 ' —    I   O 
taking place that the ftrength or the patient is exhaufted. 
Laceiated and contuled wounds may require amputation, 
on account of hemorrhagy enfuing which cannot be ftop- 
ped. Extenfive mortification may take place, and fuch large 
quantities of matter be formed, that the patient will be un- 
able to bear up under the difeharge 

Where part of the limb is carried off, it is neceffary to 
amputate higher up, fo as to cut the bone, as well as the 

now to be laid afide, and the principal arteries feparated 
from the nerves, and fecured by the tenaculum (fig- i?')’ 
or forceps (fig- 120. «), and ligatures. 

The tourniquet ihould next be a little ftackened, to allow 
the different branches to be dilcovered : The clotted blood 
is to be cleared away with a warm fponge. The patient 
fhould get fome warm cordial drink, and all the arterial 
branches which can be difeovered ought to be taken up 

foft parts, in luch a manner as may admit of a much fpeedier The ends ot the ligatures are then to be cut of fuch a lengt 
and fafer cure. When mortification occurs, every thing as to allow them to hang without the lips of the woun * 
tught to be done for the fupport of the patient till the The mufeksand Ikin are now to be drawn down, and bioug^ 

f: 
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into clofe contaft, tliat the ftump may be completely cover- 
cd. The parts are next to be fecured by proper banda- 

■U(T. and if the operation has been properly performed, the 
cure will commonly be made by the firft intention, and may 
be completed in the courfe of three or four weeks, and 
fometimes in a fhorter period. This however mull depend 
much upon the conftitntion of the patient, as well as the 
manner of performing the operation. 

Sect. II, Of Amputating the Arm and Fore-arm, 
Amputation of the arm is performed according to the 

rules already laid down. No more of it fhould be removed 
than is difeafed; for the longer the ftnmp is, the more ufe- 
ful it proves. The tourniquet is to be applied a little above 
the part where the operation is to be performed : As much 
ef the integuments fhould be faved as may be perfectly fuf- 
freient for covering the fore. In taking up the artery, 
after the bone has been divided, the operator ought to be 
attentiven ct to include the radial nerve, which may be 
readily difeovered and feparattd, as it lies cloie upon the 
fore part of the artery. The ore aim is to be amputated 
nearly in the fame manner as the leg ; only that the ftump 
may be covered by amputating with*the double incifion, 
without the afiiflance of a flap, which it isneceffary to form 
ia the leg. 

Sect. III. Of Amputating the Thigh, 

debit of In performing this operation, the patient ought to be 
icrioit ng placed upon a table of ordinary height, with the difeafed 

limb fupported and fecured by an affiffant feated before 
him, while other affiffants take care of the other leg and 
the arms. The cuurfe of the blood is to be flopped by 
applying the tourniquet over the trunk of the femoral ar- 
tery, near the upper part of the thigh. No more of the 
thigh ought to be removed than is rendered neceffary by the 
difcafe, as the more of it is left, the more ufeful it will he 
to the patient. An afiiilant fhotil.1 grafp the limb with 
both hands a little above the place where the fkin is to be 
divided, and draw it up as far as poffible ; while the opera- 
tor, Handing on the outfide of the limb, makes a circular 
incifion down to the mufcles by one or two ffrokes of the 
knife. As much of the inte ruments is then to be diffedted 
with a fcalpel from the mufcles as may cover the flump 
completely ; and this part of the fkin may either be turned 
back, or drawn tighily up by an afHftant. The mufcles 
may then be divided quite acrofs to the bone by the edge 
»f the fkin, in the common way, or cut obliquely upwards, 
according to the method of Allanlon, fo as to lay the bone 
bare two or three fingers-breadth higher than is done in the 
common way. The mufcles are next to be feparated from 
the bone with a fcalpel a little way, that a fufficient quan- 
tity may be left for covering the end of it. The reft of 
the operation is to be performed exa&ly according to the 
general rules laid down in the firft feftion of this chapter. 
I he mufcles and integuments are to be drawn over the end 
of the bone, and applied clolely together, that the fkin may 
completely cover the ftump, and retained in this fituation 
by an afiiilant tiH a flannel or cotton roller, according to 
the fealon of the year, which has been previoufly fixed 
round the body, be applied in fuch a manner as to fupport 
and fix them. For which purpofe it flibuld be palled two 
or three times, in a circular diredlion, round the top of the 
thigh, and fhould afterwards, with fpiral turns, be brought 
down near to the end of the ftump and faftened with pins ; 
and it fhould not be tighter than may be iufficient to afiift 
the plafters in preventing retra&ion. 

!f' fling ^ ent^8 or divided mufcles are now to be laid exa&- 
mp. ]y ov« the boae; and the edge# of the fkin are to be 

f'l 
M1] 1 i%r 

tient after 
era- 

brought into contaft, either fo as to form a ftraight longi Amputa- 
tudinal line, according to the method of Mr B. Bell, &c. > 
or they are to be placed horizontally, “that the wound may - A ’. 
appear only in a line with the angles at each fide,” as ad- 
vifed by Allanfon. The ligatures may either hang over 
the edges of the wound, or be brought to the angles. 
After the edges of the fkin are in this manner exadlly ap- 
plied to each other, either a few flips of adhefive plailer are 
to be laid acrofs the face of the ftump, or two large pieces 
of adhefive plafter, with leveral pieces of tape fixed to them, 
are to be applied to the furface of the fkin The tapes are 
then to be tied with a running knot immediately over the 
wound ; by which the parts will be kept fo clofely together 
as to prevent any colledlion of matter from being formed, 
The whole fur face of the ftump fnould next be covered 
with a large pledget fpread with an emollient ointment, over 
which a comprefs of fine tow is to be put, and retained in 
its place by a broad crofs ftrap of old linen, palfing fome 
v/?.y up the thigh, fo as to be lecured by the roller, which 
is now to be paffed two or three times round the flump j 
and the preffure formed by the crofs ftrap may afterwards 
be increaled or diminifhed at pleafuve, by drawing it with 
move or kds tightnefs, and fixing it with pins io the roller. 
While the flump is drefting, the tourniquet is removed, but 
replaced again loofely to enable the attendants to check any 
hemorrhagy which may afterwards enfue. 4 to 

The patient is now to be laid to reft, and the limb is toWeacmen* 
be placed upon a little tow covered with linen, or upon 
thin fo't pillow; and to prevent the patient from involun-^0. 
tarily moving the limb, and to guard a^ainft fpafmodic ftart tion. 
ings, which frequently happen after this operation, it may 
be fixed to. the bed by two ftraps. A bafket or hooped 
frame ought to be placed over the ftump to protect it from 
tne bed-clothes. The patient fhouid immediately get an ano- 
dyne draught, which will generally procure cafe through the 
reft of the day. For this purpoie, no more light fhould be 
let into the room than is merely neceffary for allowang the 
attendants to pay attention to the flump. As hemorrhagies 
fometimes appear feveral hours after the operation, the per- 
fon who takes the charge of the patient fhould watch this 
circumflance with the greateft attention. If there be on- 
ly a flight oozing of blood, there is no occafion for being 
alarmed ; but whenever it appears to proceed from a large 
artery, it mull be fecured. The fpafmodic affedlions which 
frequently occur after amputation are feldom troublefome^ 
unlefs fome nerve has been included in fecuring the arteries;, 
but when they do appear, laying the limb in the eaiieft 
pollute, and giving opiates, are the principal means of pro- 
curing relief. 

To prevent inflammation as much as poflible, the patient 
is to be kept upon a ftrkft antiphlogiftic regimen, and his 
bowels kept open by laxative clyfters, till the inflammatory 
llage is over, which will generally be in a few days. If, 
notwithftanding this treatment, the ftump fwells, and the 
patient complain of pain and tightnefs, we ought to en- 
deavour to difeover from what caufe the uneafinefs origi- 
nates. If it be owing to the ftraps being too tightly fixed,, 
they muft be flackened. If the ftump be found much, 
fwelled, a iaturnine folution fhould be applied by means of 
feveral folds of linen ; and if the patient be young and ple- 
thoric, he ought to lole a few ounces of blood from the 
arm ; but if he is weak and emaciated, a different mode of 
treatment muft be followed. 

At the end of the third, or fourth day at fartheft, the 
ftump fhould be examined ; and if it appear fomewhat open 
and flaccid, the parts muft be brought clofer together and 
fecured more firmly. After this time the dreffings fhould 
be renewed every day, or every iecond day. la about a 

week 
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week after the operation the ligatures may generally be re- 
moved with eafe ; but if they do not feparate readily, they 
may be gently pulled at every dreffing, when they will, in 
a fiiort time, be brought away, and the wound wiU befoo. 
healed by the firft intention. The roller (hould be cleaned 
and renewed as often as it is found fulhed ; nor (hould it be 
laid entirely afide till the end of the third or fourth week 
after the operation. When the roller is removed, we may 
depend upon the ftraps or tapes for keeping the parts to- 
gether till the cure be quite accomplifhed. When the in- 
flammatory fymptoms are entirely gone, no medicines ought 
to be given which would debilitate the patient, nor is any 
thing more neceffary than to keep the bowels gently open 
till a complete cure be made. 

Sect. IV. Of Amputating the Leg. 

The leg may be amputated for a dileafe in the foot at 
two different parts ; the one a hand-breadth finder the 
knee, the other a little above the ankle. Tf he former 
makes a fufficient fupport for the body to reft upon an ar- 
tificial leg ; but the latter does that equally well, andlikewife 
preferves the motions of the knee. 

Armiuta- 1° performing the operation a little way under the knee, 
d in of the the patient is to be placed and fecured in the fame manner 
leg near the as Jn 0perating upon the thigh. The tourniquet is to be 
kuec° placed a little above the knee, with the cufhion upon the 

artery in the hatn. The furgeon places himlelf upon the 
infide of the leg, and makes a circular incifion through the 
integuments down to the mufcles. ft he place where the 
incifion fhould be made muft depend upon the length of the 
limb ; but in general it may be between fix and feven inches 
under the top of the tibia in an adult, or fat enough down 
upon the limb to fave as much integuments as will cover the 
flump. After the integuments are cut through in the manner 
already dire&ed, as much of the mulcles are to be divided by 
the knife as can be done by a circular incifion ; and the 
interofleous parts are to be divided by a Icalpel or catline, 
(fig. 121.). The retractors are then to be applied, and 
the bone fawed off immediately below the inlertion of the 
tendons of the flexor mufcles. In fawing, the operator 
ought to begin upon both bones at the fame time, that he 
may finifli upon the tibia, left iplinters fhould be formed. 
The veffels are next to be fecured; the foft parts drav/n 
-over the bones ; the adhefive plafters and other bandages 
applied in the fame manner as diredfed for amputating the 
thigh, only that here the roller need not be applied fo high 
-as in the former operation, ft1 wo or three turns above the 
knee, however, are neceffary to prevent the drelfings from 
flipping down. 

Si* In amputating upon the ankle, the operator ftrould fix 
At the an. Up0n t]iat fpot which will leave the fturnp of fuch a length 
k*e* as may be moft convenient for being fitted with an artificial 

machine refembling the other leg. Nine inches from the joint 
of the knee, in a leg of ordinary length, was found by Mr 
Wilfon, a late ingenious artificial limb-maker in Edinburgh, 
to be the beft part fuited to this purpofe, on account of the 
equal preffure it makes upon the lurface of the leg, without 
making any upon the end of the tender flump. The ope- 
ration is performed in the fame manner as that a little below 
the knee. 

Sect. V. Of Amputating at the Joints of the Extremities 
The circumftances moft to be attended to in performing 

imputation at the joints are, firft to ftop the circulation by 
the tourniquet; or, where that is impradticable, to take up 
the trunk of the artery by a ligature ; to make a circular 
■iueifion in fuch a place as may, after the operation is over, 
fte iufficient to cover the wound : Then a longitudinal in- 
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cifion is to be made upon the oppofite fides of the limb, ex-Amp, 
tending from the joint to the circular cut, and as deep asthelll'.K! 
bone, by which two flaps will be formed to cover that part^' 
of the joint which remains after the operation is flnifh.^"™ 
ed. The ligaments of the joint are next to be divided, . 
and the afte&ed limb or part ot the limb removed. 

After this part of the operation, it was formerly .a fre- 
quent pra&ice to lerape off the remaining cartilage, te unite 
the parts more firmly together. But this is now found 
to be unncceffary ; for when the fkfh is applied properly 
to the bone, if it do not grow to it, the union at leaft 
is fo clofe that it afterwards gives no inconvenience to the 
patient. 

Any branches of arteries which may have been cut during 
the ooeration are now to be fecured ; clotted blood is to 
be removed ( and the mufcles and llcin are to be bi ought into 
clofe contact with the ends of the ligatures hanging out of 
the wound. The parts are to be retained by adhefive pla- 
fters, or twifted future, or both ; and proper bandages 
applied in fucli -a way that a cure may be made by the firft 
intention. . L 

4’ 
Amputating the arm at the fhoulder joint has always been Am, 

confidered as a dangerous as well as a difficult opeiation. It 
fhould never be attempted, when the lame purpoie canbe

r
ac-jom, 

complifhed by operating lower down. But cates occalion- 
ally occur, where the life of the patient cannot, in any other 
manner, be laved. 

Amputation may become neceffary here in confequence 
of abfeeffes of the joint; caries of the humerus reaching to 
the joint ; compound frablures, efpecially thole Irom gun- 
Ihot wounds, extending to the head of the bone; and of 
mortification. # ■ 

In performing the operation, the patient fhould be laid 
upon a table of convenient height, covered with a mattrefs. 
He is then to be brought as near to the edge o it as pofll- 
ble, and fecured by afiiftants. ft'he circulation of the blood 
in the arm is next to be Hopped, by an affiftant preffing 
ftrongly with a film comprei's over the fubclavian artery 
where it p ifles over the firft rib t or an iacilion may be made 
along the courle of the artery, which may be fecured alter 
feparating from it the contiguous nerves. \Vhen tue artery is 
compreffed, it will readily be known whether the comprellion 
proves effectual, by obferving when the pulfe at the wrift is en- 
tirely Hopped. As foon as this is the cafe, a circular incifion is 
to be made through the integuments at the inlertion of the 
deltoid mufcle into the humerus. An affiftant then draws 
the ikin a little back, and at the edge of the retraded Ikin 
the mulcles are to be cut in a circular direction to the bone. 

If the artery has not been taken up at the beginning of 
the operation, it is now to be fecured, as well as any branches 
which come in the way. 

rrhe amputation-knife is now to be laid afide, and tne 
reft of the operation finiihed with a ftrong fcalpel. A per- 
pendicular incifion is next to be made at a little diftance 
from the outlide of the artery, beginning at the acromion, 
and terminating in the circular incilron, cutting as deep as 
the furface of the bone. A fimilar incifion is to be made 
upon the back part of the arm, fo that the flaps may be 
nearly of an equal breadth. I he arterial branches arc 
here to be fecured ; the flaps are to be feparated from the 
bone, guarding againft wounding the trunk of the a'tery; 
the flaps are to be fupported by an affiftant/; and the capfu- 
lar ligament of the jornt is to be cut Irom the fcapula : and 
thus the arm will be entirely feparated. 

After the arm has been feparated, any arteries which ap- 
pear about the joint are to be tied, and all the ligatures 
brought over the edges of the wound. i he parts are to be 
cleared of clotted blood, and the two flaps drawn over the wound, 
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Amtz. wound, and fecured by the twifted future. A pledget of 
* ' any emollient fhould then be applied, and a fuflicient cu- 

fhion of lint, with a comprefs of old linen, put over the 
whole. A moderate prefTure is next to be applied by a 
flannel roller ; by which the parts will be fupported, their 
union facilitated, and matter moil likely prevented from be- 
ing lodged. The treatment is then the fame with that af- 
ter amputation in other parts of the extremities. For two 
or three days after the operation, it is neceffary that an af- 
fiftant fit with the patient to comprefs the artery in cafe a 
bleeding ihould enfue. 

When it is neceffary to amputate the whole hand, the 
operation may be performed at the wrift, fo as to leave as 
much of the member as poffible ; and the fame rules hold 
h?re as in amputating at any of the reft of the joints. The 
tourniquet is to be applied to the artery in the arm, and 
the cure is to be completed by the firft intention. When 
any of the carpal bones are affecled, the fore will not heal 
till they either woik out by fuppuration, or are cut out by 
the knFe. When the middle of any of the metacarpal 
bones is difeafed, while their extremities are found, the 
trepan maybe applied, and the difeafed parts removed, while 
the remaining found parts are preferved. But if the whole 
bodies of one or two of tbefe bones be affefted. while the 
reft remain found, all the affedted bones ought to be remo- 
ved. In performing the operation, an incifion is to be 
made along the courfe of the part affefted ; and if the ope- 
rator have it in his choice, the incifion fhould be made upon 
the back part, fo as to fave the great veffels and nerves fitu- 
ated in the palm. The integuments are then to be diffedted, 
and turned to each fide ; after which the difeafed bones or 
parts of bones are to be removed, guarding as much as pof- 
fible againft wounding the principal arteries or nerves which 
lie near them. 

The difeafed parts are next to be feparated ; any arte- 
ries which happen to be cut are to be fecured ; and, on ac- 
count of the free communication which they have with 
neighbouring branches, they ought to be tied at both cut 
ends. If after this a bleeding Hill continue, comprefs, ftyp- 
tics, and other remedies proper for (topping blood, are inv- 
mediately to be ufed. The frees of the wound are to be 
brought together, and an attempt made to cure them by 
the firft intention. 

In amputating the fingers, it was formerly the pradlice 
oftheto operate upon the bodies of the bones in the fame manner 

as in the larger extremities; but at prefect the removal at 
the joints is more frequently pradtifed. 

In performing the operation, it is necefiary to fave as 
much fkin as may cover the flump, and this ought to be 
done upon the fide next the palm, fo as to guard againft 
the effefts of fridtion. The general flops of the opera- 
tion are the fame with thofe for amputation of the larger 
joints. 

A circular incifion is to be made on the finger by a 
crooked biftoury, about the middle of the phalanx, and it 
may be carried at once to the bone. Another incifion is to 
be made with a common fcalpel at each fide of the fingerj 
Beginning at the circular one and continuing it to the jointj 
by which two flaps will be left to cover the flump. The 
ligaments of the joint are now to be divided, and the bone 
removed. The blood-veffels are. to be fecured by ligature, 
and the flaps exadlly applied to each other; but in order to 
protedl the end of the bone completely, a fmall portion 
may be cut from the uppermoft flap. The flaps are to be 
retained by adhefive plafter, or by the twifted future ; but 
:f the latter be ufed, the tendons ou:ht to be avoided. O-’ 
ver the fore an emollient pledget is to be applied, and 
tlttiB a comprefs and relief. If the. diieafc be fo lituated, 
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that inftead of amputating at the cavity of the joint, the Amputa- 
furgeon fhall think proper to operate upon the body of the 
bone, flaps are to be formed as above, and the bone is to be Exti e>> 
divided by means of a fmall fpring favv, fig. I 22. mines. 

The amptuafion of the thigh, at the hip joint, has always v f 

been confidered as one of the moft formidable operations in u fhtfhm 
lurgery ; fo much fo, that very few cafes appear on record 
of its having ever been put in praftice. In the Medical 
Commentaries of Edinburgh, an inftance is recorded where 
the thigh was amputated at this joint, and where the pa- 
tient furvived the operation 18 days, and then died from a 
different caufe, when all rifk of htemorrhagy was over, and 
when the fore had even a favourable appearance, which 
fhows at leaft that the operation has been done with fafety. 
It certainly ought never to be done, however, unlefs as the 
laft refource, and when the life of the patient is in abfolute 
danger ; and then only when as much Ikin and mufcles 
can be faved as will cover the fore, and when there is alfo 
a probability of being able to {lop the hemorrhagy, and pre- 
vent it from returning. 

When the operation is to be performed, the patient is to 
be Laid upon his back on a table, and properly fecured by 
afiiftants; one of whom fhould be ready with a firm cufhion 
to prefs, if neceffary, upon the top of the femoral artery, 
juft after it paffes from behind Poupart’s ligament to the' 
thigh. A longitudinal incifion is now to be made through 
the fkin,' beginning immediately under the ligament, and 
continuing it downwards along the courfe of the artery for 
about fix or feven inches. The aponeurofis of the thigh is 
then to be divided by gentle fcratches till a furrowed probe 
can be introduced, when the opening is to be dilated by 
means of a fcalpel, till two ©r three inches of the artery 
be laid bare. A ftrong ligature is now to be put un- 
der the artery by the afliftance of a curved blunt-pointed 
needle. 

The pr-ut where the ligature fhould be paffed is immedi- 
ately above the origin of the arteria profunda ; for it that 
artery be not affcdled by the ligature, the patient might fuf- 
fer by the lols of blood during the reft of the operation. 
The ligature is now to be fecured by a running-knot : An, 
other ligature is to be introduced a little below the former, 
and likewife fecured ; the artery is then to be divided be. 
tween the ligatures. A circular incifion is now to be made 
through the integuments of the thigh, about fix inches from _ 
its upper end. The retraced fkrn is then to be pulled at 
leaft an inch upwards; and at the- edges of it the amputa- 
ting knife is to be applied, fo as to cut the mufcles down to 
the bone. This being done, a cut is-to be made upon the 
poll error part of the thigh*, beginning a little nigher than 
the great trochanter, and continuing it down to the circular 
incifion, and as deep as the joint. A fimilar cut is to be 
made on the anterior part of the thigh, at a fmall diftance 
from the artery, and this reaching like wife down to tho 
bone. Tire two mufcular flaps are to be feparated from 
the bone and joint, and held back by an afiiftant. Eve- 
ry' artery which appears is now to be fecured. Then the 
capfular ligament, and next the round one, are to be fepa- 
rated from the acetabulum ; by which means the limb will* 
be removed from* the body. The acetabulum and neigh-- 
bouring bone are next to be examined ; and if they appear: 
found, the cafe will be-more favourable ; but at any rate, a. 
cure is to be attempted by the firft intention. For which> 
purpofe, after removing all the clotted blood from the fur- 
face of-the wound, and bringing the ligatures over the edges 
of the fkin, the mufcles are to be placed as nearly as pof-< 
fible in their natural fituatiou ; and drawing the flaps toge-< 
ther, fo as to cover the wound in the moft accurate manner* 
they-arc to be kept .in this fttuation by adhefive plafter, and- 
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1 ^4 . , , rr *o ,'n amnut'itiBC (lance from the lar^e blood-veffels, that they may be in noU; m4 
Kerroving by fhe twined future and other dreuir.^s, aa ■ I daneer of beine injured. After the end ot the difeafed^A-nu 
!!“ «•'-he under par. of .he thigh. • “ b f- *« j, iuffic|.e,ftly U h Carious i tained by a broad flannel roller pafied' three or four times 
^'’‘“"““und the body, and IpiraUy over the ftmp, and leoured 

The oatient it then to t e latd .n bed on the founo Me, a. 
treated as for amputation in othe. parts of the body , omy 
lh.t heater a,teftio, is neceffary, as there ,s J-f 
from a tonrniouet. Uncommon a.tentmn will a Ho , nectl 
fary to prevent i. flsmmation, and every lymptom ot lever 
which may fucceed to the operation. 

• 4X7 
At the 
joints of 
the toot. 

Inch may lucceea to tne upeiunwn. . mr>tV 
When tile foot is fo much dileafed a, to reemtre am ut - mol 

wi  a   After the end ot 
bone is iufficiently laid bare, it is either to be brought 
out of the joint, or a fpatula or feme other proper 
fubftance is to be introduced between the bone and ioft 
parts, fo as to defend the latter in time of fawin r the bone. 
After the difeafed part of the bone is removed, the arterial 
branches are to be fecured, and the wound treated like any 
other wound of ecjual lixe. 

])ur;,,,r the cure the limb ou ’ht to be kept in the pollute ^ i i r -1    1 .. IA i _ 

rgicai Q, 

•avourable for the removal of the bcae, and afterward* 

tion, the oueration might 1 e performed at the P0'^ ^ 
ankle ; but for the reafons riven, when treating 
putatioa of the leg, it is tound better to do .t ^ 
the ankle. . When a confiderable part remains K>und, it 
ought to be faved. If any ot the tatfal bones are a ht,cd, 
thefe are to be removed. When the middle or w y 
of any of the metatarfal bones are dileafed, they are to : e 
removed in the fame manner as di> eded tor Imular opera- 
tions in bones of the hand ; and if even two of t tun ie 
main found, provided they be fo placed *6 to fupport the 
toes, they ought to be preserved, as it is knovvn that, y 
proper treatment, an offeous matter may afterwards till a con- 
fcderaMe part, it not the whole, ( f the void ; or if any cavi- 
ty remain, it may be fo fluffed that the ufe of the foot may 
ftill be enjoyed. , • . 

In performing an operation of this kind, the patient 
fhould be laid upon a table, and the tourniquet applied in 
the ham to pi event hemorrhagy. An inciflon is then to 
be made along the affefted part ; and it the feat of the di - 
eafe admit if, the incition fliould be made upon the upper 
fide of the toot fo as to fave the foie. Ihe integuments 
are to be feparated and turned to each fide, to allow the at- 
fefted parts to be completely removed. ' 

The principal veffels and nerves are to be faved as much 
as uoffible ; but if any particular artery be cut, it is to be 
feoured, and the part treated as after the removal ot imnlar 
parts of the hand. ^ i . r 

Of the tots. The amputation of the toes is exa&ly fimuar to that of 
the fingers. 
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for the prefervation of the natural motion of the joint. 
In this way a limb may fometimes be'faved which would 

otherwife have been removed. But though the removal 
of the difeafed cud of one bone may be readily effected, the 
removal of all that part of the bones which ente-s into the 
compofition of a joint muff be attended with fo much in- 
convenience, that it can feldom he uieftil, unltfs it be where 
the ends of bones are deftroyed by external violence ; lor 
then it appears that this opeiation may be performed with 
confiderable fuccels. 

Sect. V. Of removing the Ends of Carious Bones in the 
joints. 

In compound fraAures, the ends of bones, when they 
protruded ‘in Inch a manner that they could not other 
wife be returned, have frequently been fawed through ; and 
their place has frequently been fupplied by a renewal ot 
bone, fo as to preferve the ordinary ufe of the limb. Many 
cafes have hkewife happened, where a large part of the bo- 
dy of the bone has been thrown out by fuppuration, and its 
place lupphcd ; and a few are upon record, where either the 
whole of a bone, or that end next the joint, has been thrown 
out, and its place filled up with callus, fo that no inconve- 
nience has been felt. From thefe ciicumftances, Mr White 
of Manchefter was led to preferve an arm by fawing off the 
head of a dileafed humerus ; and Mr Park of Liverpool, to 
fave a limb, by fawing off the ends of the bones, in a eafe 
ot white fwelling of the knee. When therefore it happens 
that the end of a. bone is difeafed, while the otl^r parts 
are found, the difeafed part may be removed, and the found 
one faved, fo as in a great mealure to prefeive the free ufe 
of the limb. 

in performing the operation, the firfl flop fliould be, to 
ufe fuch means as may enable the operator to have a full 
management of the circulation of the part affetfed. i hen 
a longitudinal inciiion of fufficieiTt length, and perhaps ano- 
ther acrofs it, may be neceffai y to be made through the foft 
parts of the joint; and this opening ought to be at a di- 

Chap. XXXV. Of Dlmlnijhing Pain in Surgical 
Operations. 

The pain induced by furgical operations may be leffened 
in two different ways. The firfl is, by diminilhing the na- 
tural fenfibility of the fyftem ; and for this purpofe narcotics 
of different kinds, and particularly opium, have I een uied ; 
but thefe are apt to induce dilagreeable fymptoms, especial- 
ly fickneis and vomiting, which might be attended with bad 
confequences after feme operations. I hey arc therefore 
ft Idem employed before an . operation. When, however, 
they are given imrqediately after it, and repeated as circuni- 
fiances may require, they often give great relic!. 

The other method ot dimimfhing pain is, by kfTening the 
fenfibility of a particular part o: the body, it has long 
been known, that the fenfibility of any part may not only 
be leffened, but entirely fufpended, by cotnprdling the 
nerves which fupply it. I‘rom a knowledge of this circum- 
fiance, an Jnftiument (fig. 123.) was invented fome years 
ago by Mr James Moore or London, by which the princi- 
pal nerves ot a member might be fo compreffed as to render 
the parts below perfedlly infenfible. A difficulty, however, 
anies here ; for as the nerves muff be compreffed at leaft 
an hour previous to the operation, in order to render the 
parts quite infenfible, and as it is extremely difficult to com- 
prefs the nerves without at the fame time affecting tne 
veins, the latter are therefore in danger of being burfl. lo 
prevent this inconvenience, Mr Mooie propofes to open a 
vein ; but this might be attended with bad confequences in 
weakly conftiiutions. Befides, it is faid, ihatby con.preffng 
the nerves in this rrsanner, although lefs pain may be felt in 
the time of the operation, it is pioportionally greater after 
the compreffion is removed. In certain parts, ot the bouy, 
however, where fufficient compreffiun can be made upon 
the nerves without adling much upon the veins, it would 
appear that the method may be pradlifed vyith advantage ; 
though it has not yet been done, excepting in a few in- 
flances. 

Chap. XXXVI. Of Bandages. 

The proper application of bandages is an objeft of great 
importance in furgery : and though dexterity is only to be r v 1 1  a.:   .4. _ r„... ~~r.^ral acquired in tins branch by pradlice, yet a few' gene 
rules may be found ufeful. Bandages are employed for 
the retention of dreffinge, for Hopping henaarriagies, for re- 
„ moving 
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■ moviafT derorim‘f%.'i, and for effe&ing the union of divided 
■' parts. They ought to be formed of fuch materials as are 

fufficiently firm, while, at the fame time, they give no un- 
eafmefs to the parts to which they are applied. They may 
be compofed either of linen, cotton, or flannel. Of late 
years the two lafi have been preferred by many for their 
warmth and elafticity, on which account they are certainly 
mofl proper, efpecially in winter; and likewife in cafes 
where the parts are liable to fwelling and inflammation, as 
in wounds, luxations, and fraftures. Belides, they more 
readily abforb any moifture which may be difcharged from 
the fores. 

When firfl applied, they fhould be clean, fufficiently 
ftrong, and as free of feams as poffible. They fhould be fo 
tightly applied as to anfwer the purpofe for which they are 
intended, without being in danger of impeding the circula- 
tion. They fhould be applied in fuch a manner that they 
may be eafily loofened, and the parts examined with as 
much accuracy as pofiible ; and they fhould be laid afide 
as foon as the purpofe for which they are intended is ac- 
complifhed ; for when longer continued, they frequently 
impede the growth of the parts upon which they are ap- 
plied. 

With refpeft to bandages for particular parts, we fhall 
begin with the head, and then proceed to the trunk and 
extremities. The couvre chef of the French, which is a 
fquare napkin folded cornerwife, is mofl frequently ufed 
where a bandage is wanted for the head ; but a nightcap, 
having a band to go round the head, and another to tie un- 
der the chin, appears to be more fuitable for this purpofe. 
For making compreflion on any particular part of the head, 
as for flopping of bleeding veffels, the radiated bandage may 
be employed. 

For keeping the edges of wounds together, as in cafes of 
longitudinal cuts of the head, or of any other parts, the uni- 
ting bandage is ufually employed, and is always to be pre- 
fen-ed to futures, where it retains the edges of the wound 
with fufficient exadlnefs. For retaining drtflings upon the 
eyes, feveral turns of a roller have been ufed, and it is term- 
ed monoculus or binoculus according to its being applied to 
one or both eyes ; but the couvre chef, and the nightcap al- 
ready mentioned, are lefs apt to flip, and therefore found 
more convenient for this purpofe. 

hor fraftures of the nofe, or wounds there, or on any 
other part of the face, the uniting bandage anfwers heft. 
And in cafes of fradlure of the lower jaw, a four-headed 
r oller is mod convenient: the hole in the centre of the rol- 
ler receives the chin, and aflifls in preventing the bandage 
from fliifting. The two upper heads are to be carried 
backwards; and being made to pafs each other at the occi- 
put, they are afterwards brought once or twice round the 
head. The two under heads of the roller being reflected 
over the chin, are then to be turned upwards and fixed on 
the upper part of the head. 

i he bandages neceffary for the neck are, the machine al- 
ready mentioned after the operation of bronchotomy, and 
one ufed in cafes of wry neck. For every other purpofe 
of bandaging a common roller may anfwer perfectly well. 

For fra&ures of the fcapula the application of a long rol- 
ler may be of fervice. 

For retaining dreffings upon the thorax the napkin and 
fcapulary are commonly, and very properly ufed ; and when 
the napkin is employed merely for retaining dreffings, it 
need not be longer than to pafs once round the body ; but if 
it be uled for making preflure over a fradlured rib, it ought 
to pafs two or three times round. For both purpofes its 
breadth ought to be fix or feveri inches for an adult. 

The fame kind of banJages is alfo ufed for making pref- 
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fare on the abdomen, as ifi cates of umbilical or ventral her-Method of 
nia ; and to keep the bandage properly placed, a fcapulary 
is ufed for preventing it from flippinp, down, and one or two 
ftraps connettcd with it behind, are brought between the 4*3 
thb’hs, and fixed to it before to prevent it from moving up. F°r he 
A bandage of flannel, and different kinds of belts, are con-^-ty- 
trived for compreffing the abdomen in the operation of tap. 
ping ; and trufles of various conftruftions are ufed for the re- 
tention of the protruded bowels in cafes of hernia. ^ 

Bandages of cotton or flannel are ufed for fupporting the For the 
ferotum in the various difeafes which may occur there, as fcrot ‘m 

well as after the operations performed upon it. ai)cl Peias' 
One of the bell bandages for the penis is a linen or cotton 

bag, fixed by a roller round the body, 4 , 
For retaining dreffings about the anus, or between that For the 

part and the ferotum, the T bandage is commonly ufed 
and it is made either with one or two tails, according to the 
fituation of the part to which it is to be applied. 425 

In fimple fractures, and mofl: o1^ the other dileafes of the For ffac- 
arm, fore-arm, and hand, the roller is the bandage<'"ommon-turts 

ly ufed ; but in compound fractures of thefe parts, as well as 
in the different kinds of fractures the lower extremities, 
the 1 2 or 18 tailed bandape is neceflary. 

For longitudinal wounds of the extremities, the uniting For wounds 
bandage is uled with the fame advantage as has been alrea-°f tbe ex- 
dy mentioned for wounds of a fimilar nature upon thetieril^ie% 

head. 

Chap. XXXVII. The Method of opening a dead Body, 

Suxgeons are oden called, in order to inveftigate the 
caule and feat of difeafes and death, either by the relations 
of the decealtd, or the magiflrates to whom a repoit is to be 
made ; therefore, at the time of performing this operation, 
minutes fhould be taken of what is obferved. The inflru- 
ments, and all things neceflary, fhould re difpofed in order, 
as for any other operation ; as knives, a razor, a great and 
fmall faw, feiffars ftraight and curved, elevators, needles 
threaded, fponges, tow, faw-dull or bran, bafons with wa- 
ter, towels, and receivers for the vifeera when they are to 
be taken out op their cavities The body is to be laid upon 
a fuitable table, advantageoufly placed for the liodit, having 
a cloth thrown over the parts which decency demands fhould, 
be concealed, efpecially in females. 

When it is intended only to infpect the abdomen and its 
contents, a longitudinal ir.cifion from the xiphoid cartilage 
to the os pubis, interfedled by a tranfverfe ore at the navel, 
will give a fair opportunity of anfwering thefe purpofes, 
when the angles are reverfed. Should it1 e required to exa- 
mine all the three cavities, and the parts contained in them, 2£j 
we are to begin by opening the head, making an incifion Method of 
quite crols to the bone, from ear to ear; which fedlion is opening 
preferable to the crucial, commonly made on this occafion : l?e cra’ 
then the fcalp may be eafily difleCled from the flcull, and turn-nium'> 

ed down over the face, and towards the neck, giving room for 
the faw. The head muft be held very fteadily by an affiflant 
during the fawing, which fhould be begun on the middleof the 
frontal, proceeding to each temporal bone, and fo to finifh 
the circle upon the middle of the occipital bone ; which may 
generally be done conveniently enough, by railing the head 
and inclining it forward after having proceeded as far as 
this bone ; or the body may then be turned prone, fliduld 
that pofture be found more convenient to complete the circle. 
The cap of the fleull is then to be raifed with the elevator, 
occafionally cutting the adhefions of the dura mater ; after 
this the encephalon is to be removed, carefully fepavating 
the other attachments of the membrane. 

In order to bring the thorax and abdomen, with the parts 
& contained 
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Mrihod of contained in thefe cavities, under one view, an ^ ' ar. 
or.n ne » made on each fide of the ifernum, in 
**> “"‘'•■titaoe, of the ribs which are annexed to .t . 

E R Y. Chap XXXVII 

W 5X themes with the -gumen.s^thefpace of two^r 

3nen 

thence the mulcies wrai uic L>.Su...ve.ve,, -r , , 
Of opening three inches towards the fpme ; then cuttrng t ron^ 
*'$'*» cmam*, *Wt* will be teen, and eafily and abdo i -p aj;tt]e curved near the point; then the mcihon 
— the fternnm through the abdorntnal oavt- 

tv in an oblique direftion, to each ihum or m-uen , a 
wh “h the cLicle, are to be feparated from the fternum, 
or this bone divided at its fuperio. carttlagmo™ juna.on 
with a (trong knife, diffeaing ,t from the med.aftmum and 
turninir it downwards with the mufcles, &c; of the abd 
men. This is the moft eligible manner ol opemng th fe 
cavities, and gives an opportunity of fewing them up with 
a better appearance for any perfon’s view afterwards That 
kind of ilitch called by fempftreffes the herring-bone or 
fiat /earn has a very pretty and neat effetf upon thefe oc- 

Calint is propofed to take out the thoracic and abdominal 
vifcera together, for further examination, the d^phragm is 
firft to be cut down to the fpme on both fides ; then, to 
avoid being incommoded with blood, &c. two very llrong 
ligatures are to be palled round the cefophagus and larg 
blood-veffels, in which the trachea may be included ; tyin0 
them ftrait, and then dividing thele parts between the liga- 
tures •. the fame meafures are to be taken m refpedt to the 
inferior velfels upon the lumbar region, a little a. ove the m- 
furcationof the aorta, including the vena cava ; and alio 
upon the reaum. After having obferved thefe precautions, 
the vifcera, with the diaphragm, are to be removed by a 
wary diffeaion, all the way clofe to the fpine ; and by 
gently drawing them at the lame time, the feparation will 
be greatly facilitated. , , , 

When the thoracic and abdominal vifcera are to be taken 
out feparately, in the firft cafe ligatures muft be made, as 
have been defcribed upon the veffels, &c. juft above the 
diaphragm, and in the other juft below it, and upon the 

When the ^ Should we be called upon to perform this office when the 
body is be- body is become very putrid, it will be abfolutely necenary 
come pu- tQ kave fuch parts 0f it well waftied with warm vinegar and 

to be ma-brandy, and then fprinkled with lavender-water or fome 
paged, fuch odoriferous antiputrefcent liquor, before the examina- 

tion, in order to corre£f the ftench, and defend us again ft the 
noxious quality of the effluvia ; a precaution, the neglect of 
which may be attended with very direful effe&s. 

them up: and then the cavities are to be ft itched very clofe Embalm 
with the fjlover s or ipiral future. Large and deep mcifions dei ^ 
a-e alfo to be made in all the moft fleffly parts, cleaniiM and _ ‘ 
wafiiing them with the tindure in the fame manner, fitting 
them with the antifeptic fpices, and Hitching them up. 
Then the head, trunk, and limbs, are to be perfedly well 
coveted with cerecloth ; putting a piece under the chin, to 
be fecured by iewing on the top oi the head, after having 
well adiufted the cap of the Ikull, fewed the fcalp togetlier, 
and cleaned the mouth, as has been diredcd for the other 
parts, and putting in fome of the fpices. Toe cerecloth is 
to be prepared, according to art, with a compofition made 
of wax, rofin, ftorax, and painter’s drying oil. After the 
apolication of the cerecloth, with great care and exaftneis, 
cut into fuitable pieces according to the refpedive parts, 
and doling them well everywhere, the face being clofe (ha- 
ved, is to be covered with fome of the above compofition 
melted, and laid on with a brufh of a proper degree of heat, 
and of a moderate thicknefs j which may have a laint flefh- 
colour given it with vermilion; and when it is grown cold and 
ftiff upon this part, it may be lightly covered with hard 
varnifh; or this varniffl, applied thick, may here ferve the 
purpofe alone. A cap is to be well adapted to the head, fall- 
L down upon the neck, and to be fewed under the elm, 
making a few circular turns about the neck with a roller of 
a proper breadth. All the reft of the corpfe is to be mclofed 
in a iheet, to be artfully cut, and fewed on very clofe and 
fmooth, with the fineft tape, and the/fl/y«Jw.mentioned in 
the preceding chapter ; over which an appropriate dreis is t® 
be put, as the relations or friends think fit to direct and ap- 
point, and then laid into the coffin, which fhould be in rea- 
dinefs : but when it is fome great perfonage, who is to he in 
ftate for public view before the funeral rites are folemmzed, 
the drefs muft be appropriated to his dignity and character. 
The brain and other vifcera are to be put with fome oi the 
fpices into a leaden box. Sometimes the heart, prepared 
as has been direfted, to preferve it from putvefadion, is de- 
pofited in an urn by itfelf. 

430 Explanation of Plates. 

Chap. XXXVIil. Of Embalming dead Bodies. 

In the early ages of the world, the praftice of embalm- 
ing dead bodies was very common, particularly among the 
Egyptians; but it has long been difufed in almoft all coun- 
tries, except for great perfonages. See Embalming. 1 he 
following direftions are taken from Mr Gooch, to whom 
they were communicated by a perfon of great character, and 
well acquainted with the modern pra&ice of embalming in 
this kingdom. 

After evifeeration, as has been directed in opening a dead 
body, and continuing the inciiion farther upwards, even into 
the mouth, and, if practicable, without cutting the (kin of 
the neck, all the cavities are to be well cleanfed, and the 
humidity fucked up with fponges, then waffled with tint!, 
myrrh#, and filled with a fpecies compounded of fragrant 
herbs, aromatic drugs, and gums reduced to powder not 
very fine, firft reftoring the heart to its former refidence, af- 
ter having opened its ventricles, cleanfed and waffled them 
with the tindure, Huffed them with the fpices, and fewed 

Plate CCCCLXXXVII. Fig. 1. A lancet and canufa 
for difeharging the contents of an abfeefs by means of a ie- 
ton. See n° 50. . r u 

Fig. 2. A diredor for difeharging the contents of an ab- 
feefs. See n° 50. 

Fig. 3. An abfeefs lancet. 
Fig. 4. A forceps for extrading polypi. See ne 113. 
Fig. 3. A flit probe for condudinga ligature to the root 

of a polypus. Seen0 114. 
Fig. 6. A ring for affifting in fecuring a ligature upon 

the root of a polypus. See n° 114- 
Fig. 7. A’double canula for fixing a ligature upon the 

root of a polypus. See n0 114. 
Fip*. 8. The moft approved form of a lancet for the ope- 

ration of blood-letting. Seen® 131 

Fig. 9. A jugum cervicis recommended by foroe pratti- 
tioners in venefedion in the neck. Seen0 13/• 

Fig. 10. A bandage for making compreffion after per- 
forming the operation of artenotomy at the temples. Se® 
n9 145. . , . , 

Fig. 11. A fcarificator with 16 lancets, ufed m the ope- 
ration of cupping. See n3 146. 

Fig. 12. A cupping-glafs. See n° 147. 
Fig. 13. A feton needle. Seen0153. _ t 
Fig. 14. The common crooked needle ufed in making tu- 

tures. See n° 1 C4. . , . _ 
Ficr. ic. 0, 3, Two pins of different forms uied m the 
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twtfted or Harelip future. The firft commonly made of fil- 
Vcr, with a movable Heel point; the other of gold. See n* 
1 V 7 • 
’ Fig. ' 6. The tourniquet now moft generally ufed. See 

n° ' 6o. , , j 
Fi r. 17. The tenaculum ufed m iecunng the mouths of 

bleeding veffels. See n 162. 
Fig. 18. A common fcalpel. See n° 174. 
Fi r. 10. A large lancet ufed for opening cavities of diffe- 

rent kinds. See nu 174. 
Fig. 20. A blunt-pointed biftoury. See nft 174. 

Plate CCCCLXXXVTII. fig. 21. A rafpatory for re- 
moving the pericranium in the operation of the trepan. See 
n 186. 

Fig. 22. The trephine with all its parts connected and 
ready'for ufe. <?, The centre-pin, which can be raifed or 
depreffed by the Aider b. c. The part where the law is 
united to the handle by means of the fpring d. See n° 

Fj r. 23. Handle of the trepan into which the head of 
fhe trephine is to be inferted at a. See n i§6. 

Fig. 24. A perforator, which can be joined to the handle 
either of the trephine or trepan. Seen 186. 

Fig. 25. A brufh for cleaning the teeth of the faw. 
See n 186. . 

Fig. 26. Forceps for removing the piece of bone when 
nearly cut through by the trephine or the trepan. See n* 
186. 

Fig. 26. A levator alfo employed rn removrng the 
piece of bone. See nQ 186 

Fig. 26. b, Lenticular for fmodthing the ragged edge of 
the perforated bone. See n° 186. 

Fig. 27. A common probe. See n° 187. 
Fig. 28. A diredlory. See 00187. 
Fig. 29. A fpeculum ufed for keeping the eyelids fepa- 

rated, and the eye fixed, in performing various operations 
upon that organ. See n° 205. 

Fig. 30. Aflat curved hook for elevating the upper eye- 
lid, and fixing the eye, in performing various minute opera- 
tions upon its furface. See n0 205. 

Fig. 31. A couching needle. See n° 216. 
Fig. 32. A couching needle for the right eye, fitted for 

the operator’s right hand. See n° 217. 
Fig. 33. A knife for extradling the cataradl. See n° 

stS. 
Fig. 34. A flat probe for fcratching the capfule in ex- 

trafting the crytlalline lens. See n° 218. . 
Fig. 35. A flat probe or fcoop for afiifting in removing 

the cataradf. See n° 218. 
Fig. 36. A knife for extradting the cataradf from the 

right eye. Seen0 218. 
Fig. 37. One of Anel’s probes for removing obftrudlions 

of the lachrymal dudts. See n° 224. 
Fig. 38. A fyringe and pipe (by the fame) for injedting 

a liquid into the lachrymal dudls. See n° 224. 
Fig. 38. A crooked pipe which fits the fyrmge. See 

n° 224. 
Fig. 39. An inflrument for comprefling the lachrymal fac. 

See n° 226. 
Fig. 40. A trocar and canula for perforating the cs un- 

guis in the operation for fiftula lachrymalis- See n° 229. 
Fig. 41, 42, 43. Inftruments employed by Mr Pellier in 

the operation for fiftula lachrymalis. Fig. 41. A conduc- 
tor tor clearing the nafal dudt. Fig. 42, ^ conical tube to 
be left in the dudt. Fig. 43. A compreffor for fixing the 
tube in its place. See n8 230. 
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Fig. 44. A trocar for making an artificial parotid dudl. 
See Chap. XVI. Sea. i 

Fig. 4 5, Forceps fometimes ufed for laying hold of the „ 
lip in the operation for hare lip. See n° 231. 

Fig. 46. A pair of ftrong feiffars ufed in the operation 
for hare-lip. Seen" 231. _ . „ 

Fig. 47. Pins ufed in the operation for hare-lip. See n 
231. 

Fig. 48. Gum phleme. See n° 232. 
Fig. 49. -\ trocar for perforating the antrum maxulare. 

See Chap. XVI. Sea. vi. 
Fig. 50. An inftrument of a tubular form for perforating 

the antrum maxillaie. See as direaed in Fig. 49. 

Plate CCCCLXXXIX. Fig. 51. n° 1, 2, 3, 4, 5. 
I, A file for removing inequalities upon the teeth. 2, 3* 
4, 5, Different forms of itiftruments for removing tartar, &c. 
from the teeth. See n 235. 

Fig. t2. n° 1, 2, 3. 1, 2, Inftruments for fluffing a 
hollow tooth. 3, The handle which fits the diffeient in- 
ftruments reprefented by fig 51 > 52• ^ee n 

Fig. 53. Inftrument termed a key for ex trading teeth. 
See n° 338. _ r> » o 

Fig. 54. Forceps for extraaing teeth. See n 338. 
Fig. 5 9. A punch or lever for extruding flumps of teeth. 

See n° 338. 
Fig 5<\ Mr Chefelden’s needle, with an eye near the 

point, for tying a knot on feirrhous tonlhs. See 
242. 

Fig. 57- A fpeculum oris firft propofed by Mr B Bell. 
Seen0 24 4. . 

Fig. 58. Mr Madge’s inhaler for conveying fleams ot 
warm water, &c. to the throat and breaft. See Chap. XVII. 

x 1 
Fig. 59- A fcarificator for fcarifying the amygdale, and 

for opening abfeeffes in the throat. See Chap. XVII. 
Sed xi. . 

Fig. 60. Forceps for extradhng extraneous lubltances 
from the outer paffage of the ear. See n" 246. 

Fig. 61. A fyringe for wafhrng the outer paffage of the 
ear. See n° 247. 

Figs. 62, 63. Inftruments uftd for concentrating found in 
cafes ot deafnefs. See n° 249. 

Fig. 64. A tube by which the Euftachian tube may be 
wafhed in certain cales of deafnefs See n° 250. 

Fig 65. An inflrument for perforating the lubes of the 
ear. Seen5 251. 

Fig. 66. An inflrument recommended by Mr B. Bell for 
fupporting the head after the operation for wry neck. See 

Fig! 67. An inftrument invented by Dr Monro for fixing 
the canula after the operation ot bronchotomy. See n° 254. 

Fig. 68. A glals for drawing milk from the breafts of 
women. See Chap. XX. 

Fig 69. A filver canula for carrying off pus colleded in 
the thorax. See n° 262. 

Plate CCCCXC. Fig. 70. A bandage for the paracen- 
tefis of the abdomen, originally invented by the late Dr 
Monro. See n° 264. _ . 

Fig. 71. The common round trocar, with a triangular 
point for tapping for the afeites. See n'' 264. 

Fig. 72. Mr Andre’s lancet-pointed trocar, the canulaof 
which is made of two hollow plates of fteel ferewed together 
at the larger extremity. See n0 264. 

Ffg. 73, A diredor ufed in the operation for hernia. See 
n° 2^. 
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Explana- FJr, 74.. A foriner trufa for an inguinal or femoral hernia 

0f one flde- S^e n° 277* . . . f , . 
Fig. 7 A fpring trufs for an inguinal or femoral hernia 

ofbo-th Ticks- See n0 277* 
Fig. 76. A fpring trufs for an umbflical hernia. See 

n° 277. 
Fig. 77. Mr Andre’s trocar for evacuating the contents 

ef an encyfted hydrocele. See n° 299. 
Fig. 78. Mr B. Bell’s trocar for operating in hydrocele. 

See n° 299. 
Fig. 79. A fufpenfory bandage for the fcrotum. See 

H° 299. _ - 
Fig. 80. A ftraight-edged (harp-pointed biiloury. See 

n° 304. 
Fig. 81. A bag of refina elaftica, with a ftop-cock and 

(hort pipe, which fits the canula of the trocars fig. 77, 78. 
for the pnrpoie of injedfing wine and other fluids into the 
cavity of the tunica vaginalis in the cafe of hydrocele. See 
n° 306. 

Fig. 82. A found ufed in fearching for the (lone. See 
n° 321. 

• Fig. 83. A grooved ftalf for the operation of lithotomy. 
See n° 332. 

Fig. 84. A cutting gorget. See n° 332. 
Fig. 85. A double gorget invented by Dr Monro. See 

n° 332. 
Fig. 86. Extra&ing forceps. See n° 332. 
Fig. 87. A fcoop. See n° 332. 
Fig 88. A grooved (laflf for the operation of lithotomy 

in females. See n° 334. 
Fig. 89. A tube containing a pair of elaftic forceps for 

extrafting flones from the urethra. See n0 336. 

Plate CCCGXCI.' Fig. 90. A juoum penis ufed in 
cafes of incontinence of urine in men. See n^ 338. 

Fig. 91. PefTaries for fupporting the uterus in cafes of 
prolapfus uteri in females, a, A pefiary of wood or ivory. 

One of refina elaftica. See n° 338. 
Fig. 92. A receiver, which has been lately ufed with ad- 

vantage in cafes of incantinence of urine in the male. See 
n0 3 38. 

Fig. 93. A receiver, which has been lately ufed, in a few 
cafes, with advanta ge in the female. See n° 338. 

Fig. 94. A catheter for a male. See ri° 340. 
Fig. 95. A catheter for a female. See n° 340. 
Fig. 96. A bougie. See n° 345. 
Fig. 97. Mr Hunter’s caullic conductor. 
Fig. 98. A biftoury ufed in the operation for phymofis. 

See nu 347. 
Fig. 99. A biftoury ufed in amputating the penis. See 

Chap. XXIX. Seft. iv. 
Fig. 99. a, A filver canula for conduaing the urine af- 

ter amputation of the penis. See Ih. 
Fig. 100. A biftoury, with a probe of" flexible filver join- 

ed to it, to be ufed in the operation for fiftula in ano. See 
3H- 
Fig. 101. A biftoury, which has been lately ufed by fome 

praaitioners in the operation for fiftula in ano. See Expb, 
n° 355. tiotio, 

Fig 102. A wire of filver or lead, with a tube of the llal 

fame metal, for laying open a fiftula in ano. See n° 355. 
Fig. 103. A bandage for fupporting the end of the rec- 

tum in cafes of prolapfus ani. See Chap XXX. Sea. vii. 
Fig. 104. Mr Park’s leather-cafe for fupporting the fore- 

arm after luxations of the joints or fradures of the bones of 
the fuperior extremities. See ^392. 

Fig 105. <v, £, Splints of wood glued to leather, and af- 
terwards cut, as reprefented in the figures. They are ufed 
for fraaures of the bones of the extremities, particularly for 
thofe of the fore-arm or leg. See n° 397. 

Fig. 106. Reprefents a fraaured limb dreffed with an 
eighteen-tailed bandage, and placed in the manner recom- 
mended by Mr Pott. See n° 397. 

Fig 107. Mr Gooche’s machine, improved by Dr Ait- 
ken, for keeping a fradfured thigh-bone properly extended. j 
The upper circular bandage goes round the waift, the un- 
der one fixes immediately above the knee. See n° 397. 

Fig. 108. A bandage for a fradtured patella See n° 398. 
Fig. 109. A wooden fplint for a fradfured leg. See 

n° 399. 
Plate CCCCXCII. Fig. no. Mr James’s machine, 

which is an improvement upon one invented fome years ago 
by Mr White of Manchefter for retaining fraftured thighs 
or bones of the leg in their natural (ituation. See n° 402. 

Fig. in. The common collar ufed in dillortions of the 
fpine. See n° 404. 

Fig. 11 2. Stays recommended by Mr Jones for diftor- 
tions of the fpine. See n° 404. 

Fig. 113. An apparatus for a diftortion of the leg. See 
n° 404. 

Fig. 114. An apparatus for a diftorted leg, where the 
foie is turned much out of its natural diredtion. See 
n° 404. 

Fig. 115. Shoes which have been ufed with advantage in- 
cafes of club-feet. See n° 404. 

Fig. 116. An amputating knife, See n° 407. 
Fig. 117- Retradtor of cloth or leather, ufed in amputa- 

ting the larger extremities. See lb. 
Fig. 118. Iron retradlors recommended by Dr Monro in 

amputation of the larger extremities. See II. 
Fig. 119. The amputating favv now moft generally ufed. 

See lb. 
Fig. 12c. Pincers for nipping off any points of bone 

which may remain after the faw has been ufed. See lb. 
Fig. 121. A catline ufed in an amputation of the leg. 

See n° 411. 
Fig. 122. A fpring faw employed in amputating the fin- 

gers. Seen0 415. 
Fig. 123. An inftrument invented by Mr Moore of Lon- 

don for compreffing the nerves, and thereby diminifhing 
pain in performing various ooerations upon the extremities. 
See Chap. XXXV. 

Fig. 124. .^n apparatus invented by the late Dr Monro, 
for the cure of a rupture of the tendo Achillis. See n° 24. 

INDEX, 















s me. m y. 





. W,// ^'n. 0<,/1 /.v^^./;,v/. 







’ 
—

 



INDEX. 

A. 
\jlpOMEN, wounds of, n9 

** t, 16. How treated, 26. 
Ccjeftion of water in, 263, 

^ 2^ Of air in, 265. Of a 
[ de;i perfon, how to be open- 

cf 29* , r . . 
Hfcr lumbar, ch- v. fett. iv. 
Mis in general, how to be 
[tried, n° 47—50- Ift the 

gl c of the eye, chap xiii. 
[ fee iv. 
# n medulla, n° 119. 
Wijr, tendon of, wounds of 
it, ow cured, n° 24. 

Input ion in general, ch. xxxiv. 
let i. Amputating the arm 
an; fore-arm, feft. ii. The 
thlb, fed.iii The leg, fed. iv. 
A :he joints of the extremi- 
tu; fed. v. At the fhoulder 
joii., n° 413. At the joints 
ofae fingers, 415. 

hel probe and fyringe, ac- 
cc it of, n° 224, 225. 

Utufms, ch. xi. True or en- 
cy :d, n° 165. Falfe or dif- 
fuil, 166. Varicofe, J67. 
CTes, diagnofis, prognoirs, 
kt 168-—171. Remarkable 
on cured by Mr John Bell, 
17 . Operation for, how to 
be ;rformed, 174. How the 
pa :nt is to be treated after* 
wa s, 18 c, &c. 
u [ lapfus, ch. xxx. fed. iv. 
tin: Aloxillarty abfeeffes in, 
ch: vi. fed. vi. 
Wiiifeafes of, ch. xxx. Con- 
dyjnatous excrefcences of, 
fed ii. Imperforated, fed. 
v. 
w, nputation of, ch. xxxiv. 
fe6ii. 

, wounds of, n° 11. Me- 
;ht of tying them, 162, 163. 
A ors from, ch. xi. 
ter my, ch. viii fed. iii. 

B. 
rr, ch. xxxvi. For the 

‘tej nrj4ic), For the face, 
!5| F°r the neck, 421. 
■Oflhe breaft, &c. 42 1. 
% hone in, ch xxvit. 
witting, ch. viii. Confe- 
Iut::es which fometimes at- 
CI1it, n '18. Opinions con* 
er'ig the caufes of thefe 
0,| quenees, .9—22. How 
j* f obviated, 23. 
s, the gums, a0 240. 

ifeafes of, ch. vii. Ca- 
l0[:‘in the joints, how the 

]ire to be removed, ch. Xx fed. v. 
In of, from exter- 

nal violence, ch. xii. Com- 
preflion of, fed. i. Concuf- 
Hons of, fed. ii. Inflamma- 
tion of, fed. iii. 

Breajls of women, inflammation 
of, ch. v. fed i. Cancer of, 

"jb—78. ^tetThorax. 
JBritt/enefs of the bones, n° 122. 
Bronchoceky or tumor on the 

fore part of the neck, ch vi. 
fed. v. 

Bronchotomy, or incifion made in 
the wind-pipe, n° 254. 

Buboes, venereal, ch. v. fed iii. 
Bubonocele, or rupture in the 

groin, ch. xxiii. fed. ii. 
Bursts, confequences and cure of, 

ch. iv. fed. v. 
Burfa Mucofa, fwellings of, ch. 

vi. fed. ii. 
C. 

Calculus. See Stone. 
Cancers, ch. iv fed. iii. Of the 

eye, ch. xiii. fed. vii. 
Cancerous lip, how extirpated, 

ch. xvi. fed. iii. 
Capfular ligaments, colledions 

within, oh. vi. fed. iii. 
Carious bones, how the ends of 

are to be removed, ch. xxxiv. 
fed. v. 

Cutarad of the eye, ch. xiii, fed. 
viii. 

Chilblains, n° 86. 
Circocele, n° 312. 
Clavicle, fradures of, n0 387. 

Luxation of, 369 
Concuffion of the brain, np 189, 

190. 
Contufions andfprains, ch. v. fed. 

vi. 
Cornea, fpecks on, n° 204. 
Corns, nv icy. 
Cranium, fradure and deprefiion 

of, ch. xii. fed. i. How to 
open it, n° 428. 

Cupping, n° 146. Dry, 45. 
Gyjlic hernia, n° 291. 

D. 
Dead ^or/y,howopened,c.xxxvii. 

How embalmed, ch. xxxviii. 
Deafnefs, caufes and cure of, ch. 

xvii. 
D focation. See Luxation. 
Djlo'tion, ch. xxxiii. Of the 

ipine, na 404. Of the limbs, 
405* 

Dropfical fwellings of the joints,. 
n° 95—99. Of the eye, 
209. 

Dropfy, operation for, n° 264. 
Dropfy of the lachrymal lac, 

np 220. 
E. 

jEar, difeales of, ch. xvii. Lobes 
of, how perforated, if 251, 

Elbovj, luxation at, n° 374. 
Embalming, methodCf, ch. x xxviii. 
Emphyema, or pus colleded in 

the thorax, np 261. 
Eyes, diieafesof, ch.xiii. Specks, 

films, or excrefcences on, fed. 
iii. Abfcefles in the globe of, 
led. iv. Dropfical fwellings 
of, fed. v. Cancer of, fed. vii. 
Catarad of, fed. viii. 

Eyeball, protrufion of, fed. vi. 
Wounds of, n° 199. 

Eyelojh es, inverfion of, nc 201. 
Eyelids, wounds of, n° 198. Dif- 

eafes of, ch. xiii. fed. ii. 
Eujlachlan tube, afifedions of, n° 

250. 
Excrefcence on the white of the 

eye, n° 206. 
Exomphalos, n° 289. 
Exojlofis, or ejtcrefcence from a 

bone, n° 115. 
Extremities, fuperior, fradures of 

the b©nesof,ch. xxxii. fed. iv. 
Inferior, fradures of the bones 
of, fed. v. 

F. 
Falricius ab Aquapend* nte, ferew 

invented by, n° 226. 
Fingers, fradure of, n° 396. 

Amputation at the joints of, 
.4I*\ Fiflula in perinaeo, ch. xxix. fed. 
v. In ano, ch. xxx. led iii. 
Lachrymalis, ch. xiv. 

Ffares, or Ample fradures of 
the fkull, ch. xii. fed. iv. 

Foot, fradure of the bones of, 
np 400, Amputation at the 
joints of, 417. 

Fore-arm, fradure of the bones 
of, n° 393- 

Fradures '\v\ general, ch. xxxii. ■ 
fed. i. Of the nofe, n° 387. 
Of the lower jaw, 386. Of 
the clavicles, 387. Of the 
ribs, 388. Of the Aernum, 
389. Of the vertebras, 390. 
Of the fcapula, 391. Of the 
humerus, 392. Of the bones 
of the tore-arm, 393. Of the 
olecranum, 394. Ofthebones 
of the wriil, 395. Of the fin- 
gers, 396. Of the thigh-bone, 
397. Compound, ch. xxxii. 
fed. vi. 

Fungi in the brain after being 
trepanned, n° 188. 

G. 
Ganglions, ch. vi. fed. ii. 
Gangrene, ch. iii. fed. ii. Dry, 

nQ 51. White, 52. Means 
of preventing, 54, 55. In 
cafes of hernia, 281. 

Goitre, or fwelling on the neck, 
ch. vi. fed -v, - 

Gummi, or foft tumor on the 
furface of a hone, n° 117. 

Gums, boils and excrefcences of, 
ch. xvi. fed. v. 

Gunponuder, burnsoccafioned by, 
how cured, n 81. 

Gun-Jhot wounds, n° 30—-36. 

H. 
Hematocele Scroti, or colledion- 

of blood in the ferotum, ch. 
xxiv. fed. iv. 

Hemorrhagies, n° 1 y. 
Hemorrhoids, or piles, ch. XXJC« - 

fed. i. 
Hare lip, ch. xvi. fed. ii. 
Head, wounds of, nJ 27. Lux- 

ation of, 366. 
Hernia, or rupture of the in- 

teftines, ch. xxiii. fed. i. In- 
guinal and fcrotal, fed. ii. 
Congenita, fed iii. Femoral 
and crural, led. iv. Umbili- 
cal, n° 289, Ventral, 290. 
Cyftic, 291. Vaginalis, 293. 

Hip-joint, luxation of, n° 376. 
Amputation at, 416. 

Hijlory of Surgery, n° 2—6. 
Hydrocele, or watery fwtlling of 

the ferotum, ch. xxiv. Ana- 
farcous of the ferotum, fed. 
i. Of the tunica vaginalis 
teftis, fed. ii. Of the fper- 
matic cord, fed. iii. Ana- 
farcous of the fpermatic cord, 
nJ 307, 308. Encyfted of 
the fpermatic cord, 309, 
31°. 

Hydrops faccull lachrymalis. See 
Fi/lula lachrymalis. 

Hymen, imperforated, ch. xxx» 
fed. vi. 

I. 
Jaw, lower, luxation of, n» 

365'.' Fradure of, 386. 
Imperforated nojlrils, ch. xv. fed. 

iii. -Anus, ch. xxx. led. v.- 
Hymen, fed. vi. 

Indolent tumors, ch. vi. Steato- 
matousand farcematous, fed. 
i. Scrophulous, led. v. 

Inf animation and its conkquen- 
ces, ch. iii. Of the breads’ 
of women, ch. v. fed. i. Of- 
the tefticles, fed. ii. Of the 
brain and.its membranes, ch. 
xii. fed. iii. 

Intefines, rupture of, ch. xxiii. 
Infruments, furgical. See Ex- 

planation of the plates, p. 187. 
Joints, wounds of, n® 28. Drop- 

fical fw'dlings in, n° 95—98. 
Concretions in, 99—101. Of 
the extremities, amputatioe 
at, ch. xxxiv, fed. v, 

Ifues} ch, ix,-- 



:go 
K. 

Ki 'neys, Hones in, ch. xxvii. feft. 

Kn>-e-bnn, luxation of, n° 379. 
Fraftuveof, ^98. 

L. 
Lachrymtil fiic, dropfy of, n° 2 'O, 
Leeches, when to be ufed, n5 

149. 
Leg, fra&ure or, n° 399. Ampu- 

tation of, ch. xxxiv. feft iv. 
Ligature of arteriec, ch. x. feft. 

ii. 
Limbs, diftortion of, n° 40 
Lingua frxnum, diviiion of, ch. 

xvi. ft ft. ix. 
Lip, fifibre ofj or hare-lip, ch. 

xvi. feft. ii. Cancerous, ex- 
tirpation of, feft. iii. 

Lithotomy in men, n° 324. In 
women, 3 34’ 

Lumbar abfcefs, ch. v. feft. iv. 
Luxations in general, ch. xxxi. 

feft. i. Of the bones of the 
cranium, n° 3^^* ^ t^ie 

bones of the nofe, 364. Of 
the lower jaw, 367. Of the 
head or neck, 36^. Of the 
vertebrae, 367. Of the os 
coccygis, 368. Of the cla- 
vicle, 369. Or the ribs, 370. 
Of the head of the os hume- 
ri, 37l —373- At the el- 
bow, 374. At the wrift, 375. 
Of the hip-joint, 376 — 379. 
Of the patella, 379. Of the 
tibia at the knee, 380. Of 
the ankle joint, 381. 

M. 
Marks on the bodies of children 

at birth, n® 1 6. 
Matter, figns of, formed, n° 46. 
Meatus audiorius externus im- 

perforated, n° 245. 
Medulla, abfcefius in, nQ 119. 
Mollities QJJium, n° 127. 
Mortification, cafes of, how to 

be treated, n 56. In cafes 
of hernia, how to be treated, 
280. 

Mouth and throat, affeftions of, 
ch. xvi. Ulcers in, feft. viii. 

Mufcles, wounds of, n° 10. 
N. 

Navi Materni, or marks on the 
bodies of children at birth, n° 
106. 

Neck, wry, ch, xviii. Luxation 
of, n°366. Swellings in, 104, 
105. 

iVirrwr, wounds of, nQ 12. How 
cured, n° 23. 

Nipples, fore, ch. xx. 
Nodes, venereal, how removed, 

n° 1x8. 
Nofe, affeftions of, ch. xv. He- 

morrhagies from, feft. i. Lu- 
xation of the bones of} n° 364. 
Frafture of, 385, 

s u it g 
Noflrils, imperforated, ch. xv. 

feft. iii. 
a 

Oefophagotomy, or cutting open 
the gullet, n° 255. 

Olecranum, frafture of, n° 394^ 
Opening a dead body, ch. xxxvii. 
Os Coccygis, luxation of, n 3^* 
Os Humeri, head of, diflocated, 

how fet. n° 371. 
Ojfium Mollities, n° 127- 
Ozana, or ulceration in the nofe, 

ch. xv. feft ii. 
P. 

Pain, method of alleviatin g in 
furgical operations, ch. xxxv. 

Palfy of the lower extremities, 
n° 128. 

Paracentejis of the thorax, ch. 
xxi. Of the abdomen, ch. 
xxii. 

Paraphymojis, n° 348 and 349* 
Paronychia, or whitloe, n°8y. 
Parotid dutt, divrfion of, ch. 

xvi. feft. i. 
Patella, or knee-pan, luxation of, 

n° 379. Frafture of, n° 
398. 

Penis, difeafes of, ch. xxix. Am- 
putation of, feft. iv. Warts 
on, n 109. 

Perimeo, filtula in, ch. xxix. 
feft. v. 

Phlebotomy, ch. viii. 
Phymnfis, n 346, 347. 
Piles, ch. xxx. feft. i. 
Pneumatocele, n° 3I5* 
Pofoned nvounds, nG 37, 38. 
Polypi, or flefhy tumors, ch. vi. 

feft. vii. 
Prolapfus ani, ch. xxx. feft. iv. 

Uteri, feft. vii. 
Pterygium, or excrefcences on the 

white part of the eye, n® 
206. 

Pus, formed, figns of, n° 46. 
R. 

Ramla, or tumor under the 
tongue, ch. xvi. feft. vii. 

Rheumatic white fwelling, n°. 
71* 

Ribs, luxation of, n*1 370. 
Fraftures of, 388. 

Rickets, n° 123—126. 
Rupture, or hernia, ch. xxiii. 

S. 
Sarcocele, or feirrhous te{licle,ch. 

xxvi. 
Sarcomatous tumors, n° 93. 
Scapula, fradlure of, n0 391. 
Scrophulous tumors, ch. vi. feft. 

v. White fwelling, n° 68. 
Scrotal hernia, ch. xxiii. feft. ii. 
Scrotum, anafarcous hydrocele of, 

ch. xxiv. feft. i. 
Seton, n° 153. 
Shoulder, diflocation of, n° 371. 
Shoulder-joint, amputation at, n° 

4I3* 

e R v. 
Shull, fraftures of, ch. xii. feft. 

In 

Spermatic cord, hydrocele of, ch. 
xxiv left iii. 

Specks upon the eyes, ch. xiii. 
ftft iii- 

Spe’ matocele, n0 3I4‘ 
Spina bidda, ch vi. feft. iv. 
Spinn ventnfa, or canes of the 

bones, n° 119. 
Spine, luxation of, n° 367. Di- 

ftortion of, 404. 
Sprains, ch. v. feft. vi.^ 
Steatomatous tumors, n 92. 
Sternum, frafture of, n° 389. ^ 
Stone in the bladder, ch xxvn. 

feft. i. In the kidneys, feft. 
ii. In the urethra, feft. iii. ^ 

Suppuration, how prevented, n 
42. Methodofpromoting,44. 

Surgery, hiftory of. Among the 
Greeks, n° 2. Among the 
Romans, 3- Among the A- 
rabians, 4. Writers on, in the 
16th century, 5. In the 17th 
century, 6. 

Sutures, ch. x. Interrupted, nO 
154. Quilled, 155* Swift- 
ed, 156- 159- 

T- 
Tapping for the dropfy, ch. xxii. 
Teeth, affeftions of, chap- xvi. 

feft. iv. Derangement of, 
how correfted, n*233. Loofe, 
how faftened, 234 How 
cleaned, 237. Extraftionof, 
238. Tranfplanting oh 239- 

Tendum, when wounded, how to 
be treated, n° 24. 

Tejli, :le, inflammation of, ch. v. 
feft. ii. Scirrhous, ch xxvi. 

Thigh-bone, frafture of, n 397. 
Thigh, amputation of, ch. xxxv. 

feft. iii. 
Thorax, wounds of, n° 13 and 

25. Paracentefis of, ch. xxi. 
Blood collefted in, n° 259. 
Air collefted in, 260. Pus 
collefted in, 261. How 
thefe are to be removed, 262. 
Of a dead perfon how to be 
opened, 429. 

Throat, affeftions of, ch. xvi. 
Scarifying and fomenting, 
ch. xvi. feft. xi. 

Tibia, luxation of, n° 380. 
Toes, frafture of, n® 400. Am- 

putation of, 418. 
Tonfils and uvula, enlargement 

of, ch. xvi. feft. x. 
Toothach, n° 236, 237. See 

teeth. 
Tophus, or foft tumor of the 

bones, n° 116. 
Topical blooding, ch.viii. feft.iv. 
Tongue, tumor under, ch. xvi. 

feft. vii. 
Tourniquet, manner ofuling, nQ 

160, i6x. 

ciii, 

fhot, ch. ii. feft- iif 
ed, proceeding fro 
of animals, nJ 37: ^ 
the eyelids, 198 
eyeball, 199. 

Wrifl, luxation of 
at, n°378. Fra^ 
bones at, 395* AlUtJt 

4l4* PT ST 

Turnon, indolent, eh. vi, | 
tomatous andfarcotnato 
vi. left. i. Scrophalo] 
vi. feft. v. 

Turn u vaginalis teftis, ! 
cele oh ch xxiv. left 

Tympanites, or air collet j 
the abdomen, n° zoc 

u. 
Ulcers in the momh, q 

feft. i. 
Umbilical hernia, ch xvj 

viii. 
Urethra, ftone in, ch i 

feft. iii. Obltrudid: 
ch. xxix. feft. i. Incoi 
feft iii. 

U’ me, incontinence and 1 
fion of, ch xxviii. 

Uteri prolapjus, ch. xx i 
vii. 

Uvula, enlargement and|itir 
pation of, n" 243, 

V. 
Varicofe aneurifms, n5 n 
Varicocele, n' 311. 
Venereal buboes, ch. v. 

Nodes, n61 118. 
VeneJedion, ch viii. fed 
Vent’al hernia, n° 293 
Vertebra, luxation of, 

Frafture of, 390. 
W. 

Warts, n° 108. Ont|J» 
109. 

Wax, fuperabundance 
removed from the 
247. Deficiency 
fupplied, 248. 

White Swellings, ch, iv 
Rheumatic, n 6fi, 
Scrophulous, 68, 
Caufes of, 70. 

Whitloe, n 85. 
Women, operation for 

in, ^334. 
Wounds, hmple, ch. 1 

Mortal, 7. Of 
and cellular fublt 
Of the muiclcs, 10, 
arteries, ligament: 
and tendons, 11,1 
thorax and its vilcei 
Of the abdomen ant 
ra, 14. Treatmt >;»'j 
16, and 26. Her|t 
from, 17. Of the 
Of the joints, 28. 
and lacerated, 2« 

s viM 

Oft 

:otl 
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SURINAM, the capital of the Dutch fcttlementa in 
Guiana, fituated on a river of the fame name, in N. Lat. 6. 
j6. W. Long. 56, 0- It gives name to the country for 
100 miles round; and (lands on a river of the fame name, 
which is navigable for 30 leagues up the country. A fet- 
tlement was formed at Surinam in 1650 by the Dutch, 
who preferved poflefiion of it ever fince. The chief trade 
cocfiils in fugar, cotton, coffee of an excellent kind, to- 
bacco, flax, (kins, and Come valuable drugs for dyeing. 

u/V Four hundred and thirty plantations have been already 
iry <■ formed on the banks of the Surinam and the adjacent coim- 
tUli: try, which in 1775 yielded 24,120,000 weight of rough 

fugar, which were fold in Holland for 347,225 1. Serling ; 
an,., 15,000,387 lb. weight of coffee, which fold for 3 57,538 1.; 

970,000" lb. weight of cotton ; 790,854 lb. weight of coc- 
coa; 152,8441b. weight of wood for dyeing. The fum 
total of thefe productions amounted to 822,905 Sterling, 
and was brought into the harbours of the republic in 70 
veffels. The number of (laves employed in the fame year 
was 60,000, who belonged to 2824 matters, exclufive of 
the women and children. The white people were of differ- 
ent countries and different religions. 

Connected with Surinam, we may mention the colonies of 
Demerary, Iffequibo, and Berbice, which lie a little to the 
weft. The two firft furrendered to the Britifh troops in 
1781 ; but being left defencelefs, were retaken by a French 
frigate. Demerary has lately been taken a fecond time by 
the army of Great Britain. It is conftdered as a valuable 
acquilition, being a flouriffiing colony. In 1769 there 
were eftabliftied on the banks of the Demerary 130 habi- 
tations, in which fugar, coffee, and cotton were fuccefsfully 
cultivated, and fince that period the number of plantations 
hath increafed much. 

Iffequibo is a very inconfiderable fettlement. Berbice, 
which lies between Demerary and Surinam, contains 
about 104 plantations, moft of them fmall, and fcattered at 
great diftances from one another upon the banks of the 
Berbice or of Conje. When Raynal publittied the laft 
edition o( his Hittory of Settlements and Trade in the Eaft 
and Weft Indies, the population confided of ycoo (laves of 
every age and fex, 250 white men, exclufive of the foldiers. 
The coffee, fugar, and cotton produced was conveyed to 
Holland in four or five (hips, and fold for about 40 or 
50,000 1. 

SURMOUNTED, in heraldry, is when one figure is laid 
over another. 

SURMULLET. See Mullus. 
SURNAME, that which is added to the proper name 

for diftinguilhing perfons and families. It was originally 
diftinguifhed from Jirname, which denotes the name of the 
fire or progenitor: thus Macdonald, Robertfon are fir- 
names expreffing the fon of Donald, the fon of Robert. The 
word furname, again, (ignified fome name fuperadded to 
the proper name to diftinguilh the individual, as Artaxerxes 
J^ongimanus, Harold Barefoot, Malcolm Canmore. From 
this it is evident that every firname was a furname, though 
the reverfe was not fo. In modern times they are con- 
founded ; and as there is now no occafion to preferve the 
diftin&ion, Dr Johnlon has rejected the word fir name alto- 
gether. See Name. 

Surnames were introduced among all nations at an early 
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period, and feem to have been formed at firtt by adding the Surname- 
name of the father to that of the fon. This was the prac- ’V— 
tice among the Hebrews, as appears from the feriptures. 
Caleb is denominated the fon of Jephunneh, and Jottiua the 
fon of Nun .That the fame thing was cuftomary among the 
Greeks, every one who has read the poems of Homer mutt 
remember. We have an inttance of it in the very firft line of 
the Iliad : no\uaJ':s)) “ Achilles the fon of PeRus.’* 
This is perhaps the general origin of furnames, for it has 
been common among moft nations (a). 

The Romans generally had three names. The firft called 
preenomen anfwered to our Chriftian name, and was intended 
to diftinguifh the individuals of the fame family ; the fecond 
called nomen correfponded to the word clan in Scotland, and 
was given to all thofe who were fprung from the fame 
(lock; the third called cognomen expreffed the particular 
branch of the tribe or clan from which an individual 
was fpnmg. Thus Publius Cornelius Scipio, Publius cor- 
refponded to our names John, Robert, William ; Cornelius 
was the name of the clan or tribe, as Campbell was former- 
ly the name of all the Duke of Argyle’s clients, and Dou- 
glas the name of the retainers of the Duke of Hamilton’s 
progenitors. Scipio being added, conveyed this informa- 
tion, that Publius, who was of the tribe of the Cornelii, 
was of the family of the Scipios, one of the branches or 
families into which that tribe was divided. RefpeAing 
the three names which were common among the Romans, 
we may fay that the firft was a name and the other two 
furnames. 

Du Chefne obferves, that furnames were unknown in 
France before the year 987, when the lords began to affume 
the names of their demefnes. Camden relates, that they 
were firft taken up in England, a little before the conqueft, 
under King Edward the Confeffor : but he adds, they were 
never fully eftabliftied among the common people till the 
time of Edward II. ; till then they varied with the father’s 
name ; if the father, e. gr. v/as called Richard, or Roger, 
the fon was called Richardfon, or Hodgfon ; but from that 
time they were fettled, fome fay, by aft of parliament. The 
oldeft furnames are thofe we find in Domefday-Book, moft: 
of them taken from places, with the addition o! de; as 
Godefridus de Mannevilla, Walterus de Vernon, Robert de 
Oyly, &c. Others from their fathers, with JUius, as Guliel- 
mus Ji/ius Oiberni; others from their offices, as Eudo Da* 
pifer, Gulielmus Camerarius, Giflebertus Cocus, See. But 
the inferior people are noted limply by their Chriftian 
names, without any furnames at all. 

They feem to have been introduced into Scotland in the 
time of William the Conqueror by the Englilh who ac- 
companied Edgar Atheling when he fled into that king- 
dom. Thefe had their proper furnames, as Moubray, Lo- 
vell, Lide, ufing the particle de before them ; which makes 
it probable that thefe furnames had been derived from the 
lands which their anceftors or they themfelves had poffeffed. 
In Kenneth IPs. time in 800 the great men had indeed 
begun to call their lands by their own names ; but the or- 
dinary diftinftions then ufed were only perfonal, and did 
not defeend to fucceeding generations, fuch as thofe em- 
ployed by the Hebrews and Greeks : For example, Jo/m 
the fon of William ; or the names of office, as Stewart ; or ac- 
cidental diftinftions from complexion or ftation, as Black, 

White, 

(a) Ibis mioht be fupported by examples borrowed from many nations. The old Normans ufed Fttz, which llgnifies 
fon ; as Fitzherbert, Fitzlimmons, the fon o( Herbert, the ion of Simmons. The Iriffi u(ed 0 ; as 0‘Neal, the fon of 
Leal, i he Scotch Highlanders employed Mac', as Macdonald, the (on of Donald. The Saxons added the y/oxi fon to 
the end of the fadier’s name, as Williamfon. a 
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6um»me White, Lons, Short! or the name of their tra-ie, aa laylor, 

Surren 'cr." jfV"'s ,on„ bt,forc any furnamea were ufed in Wales, c*. 

^ eept that of fon, a, Evan ap Rice, Evan the fon of Race ! 
Evan ap Howel, Evan the ton of Bowel: but many of 
them have at length formed feparatc filenames, as the g 
lifh and Scots, by leavin - out the * m "/>, and joking the 
p to the father’s name : thus Evan ap Rice becomes Evan 
Price; Evan ap Howel, Evan iWeh-We are told, fur- 
names were unknown in Sweden till the year 15.4, and 
that the common people of that country ufe none to this 
day ; and that the fame is the cafe with the vulgar Inih, 
Poles, and Bohemians. . , , r r 

When we come to inquire into the etymology o. lur- 
names, we mull allow that many of them were originally 
lignificant of the qualities of mind, as Bold, Hardy Meek ; 
feme of the qualities of body, as Strong, Low, Short; others 
expreffive of the trade or profeffion followed by the perfons 
to whom they were applied, as Baker, Smith, Wnght ; 
Butler, Page, Marlhal. But the greateft number, at leait 
of the ancient furnames, were borrowed from the names of 
places. Camden fays, that there is not a village m Lor- 
rnandy but has given its name to fome family in England, 
He mentions as examples, Percy, Devereux, Tankeryi , 
Mortimer, Warren, &c. They were introduced with Wil- 
liam the Conqueror. Several have been derived from places 
in the Netherlands, as Gaunt, Tournay, Grandifon ; and 
many from the names of towns and villages in England and 
Scotland, as Wentworth, Markham, Murray, Aberdeen. 
Many have been formed from the names of animals, as qua- 
drupeds, birds, fifties ; from vegetables, and parts of vege- 
tables, as trees, fhrubs, flowers, and fruits; from minerals 
of different kinds. Others are formed from fuch a variety 
of accidents that it is impoffible to particularize them. 

SURPLICE, the habit of the officiating clergy in the 
church of England. By Can. 58, every minifter faying 
the public prayers, or n.iniftering the facrament or other 
rites of the church, (hall wear a decent and comely furplice 
with fleeves, to be provided at the charge of the parifh. 
But by 1 Eliz. c. 2. and 13 and 14 Car. II. the garb pre- 
feribed by a& of parliament, in the fecond year ot^ king 
Edward the Sixth, is enjoined ; and this requires that in the 
faying or frnging of matins and even longs, baptizing and 
burying, the minifter in pariffi churches and chapels ffiall 
ufe a furplice. And in all cathedral churches and colleges, 
the archdeacon, dean, provofts, mailers, prebendaries, and 
fellows, being graduates, may ufe in the choir, befides their 
furplices, fuch hoods as pertain to their feveral degrees. 
But in all other places every minifter lhall be at liberty to ufe 
-a furplice or not. And hence in marrying, churching of 
women, and other offices not fpecified in this rubric, and 
even in the adminiftration of the holy communion, it feems 
that a furplice is not neceflary. Indeed for the holy com- 
munion the rubric appoints a white ALB plain, which 
differs from the furplice in being clofe-fleeved, with a veft- 
:jnent or cope. 

SURREBUT rER, in law, is fecond rebutter ; or the 
replication of the plaintiff to the defendant’s rebutter. 

SURREJOINDER, is a lecond defence of the plain- 
tiff’s declaration, by way of anfwer to the defendant’s re- 
joinder. 
' SURRENDER, in common law, a deed or inftrument, 

•teftifying that the particular tenant of lands and tenements, 
for life or years, doth fufficiently confent and agree, that 
he who has the next or immediate remainder or reverfion 
thereof, (hall have the prefent eftate of the fame in poffef- 
iion ; and that he hereby yields and gives up the fame to 
him, £0 that the.eftate for life or years may merge or drown 
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by mutual agreement of the parties. Of furrentiers there W 
are three kinds; a furrender properly taken at common law; %.**•*« ,   i - 
a furrender of copyhold or cuftomary eftates; and a fur 8l1'' 
render improperly taken, as of a deed, a patent, &c. The*"7 

ftrft is the ufual furrender, and it is ufually divided into that 
in deed, and that in law. 

Surrender, in deed, is that which is really made by 
exprefs words in writing, where the words of the leffee to 
the leffor prove a fufficient affent to furrender his eftate back 
again. 

Surrender, in law, is that wrought by operation of 
the law, and which is not actual.—As if a man have a 
leafe of a farm for life or years, and during the term he 
accepts a new leafe ; this aft is, in law, a furrender of the 
former. 

Surrender of a bankrupt. See Commission of Bank. 
ruptcy. 

Surrender of Copyholds is the yielding up of the eflate 
by the tenant into the hands of the lord, for fuch purposes 
as are expreffed in the furrender: as to the uie and behoof 
of A and his heirs, to the ufe of his own will, and the like. 
This method of conveyance is fo effential to the nature of a 
copyhold eftate, that it cannot poffibly be transferred by^ 
any other affurance. No feoffment, fine, or recovery (tnCw 
the king’s courts) hath any operation upon it. If lv0., 
would exchange a copyhold with another, I cannot do it 
by an ordinary deed ot exchange at the common law, but we 
muft furrender to each other’s ufe, and the lord will admit 
us accordingly. If I would devife a copyhold, I muft fur- 
render it to the ufe of my laft will and teftament; and in 
my will I muft declare my intentions, and name a devifee, 
who will then be entitled to admiffion. 

Si/RRRNDkR of Letters Patent and Offices. A furrender may 
be made of letters patent to the king, fo that he may grant 
the eftate to whom he pleafes, &c. and a fecond patent 
for years to the fame perfon for the fame thing is a fur- 
render in law of the firft patent, ro Rep. 66. If an 
officer for life accepts of another grant of the fame office, it 
is in law a furrender of the firft. grant ; but if luch an officer 
takes another grant of the fame office to himfelf and ano- 
ther, it may be otherwife. 

SURREPTITIOUS. See Subreptitious. 
SURROG VfE, in law, denotes a perlon that is fubdi- 

tuted or appointed in the room of another. 
SURRY, a county of England, bounded on the weft by 

Berkfhire and Hampfhire, on the louth by Suffcx, on the 
call by Kent, on the north by Middlefex, from which it is 
parted by the Thames, whence it had the name of Suth-rey 
from the Saxons, i. e. the country on the fouth fide of the 
river. It is 38 miles in length fiom eaft to weft, 23 in ft 
breadth from north to fouth, and 112 in circumference. It8'! 
contains >3 hundreds, >40 parifhes, of which 35 are vicar-J1 

ages, 13 market-towns, 450 village?, $q2,oco acres, and 
about 170,000 inhabitants. The members lent from it to 
parliament are 14, of which two are fent by each of the fol- 
lowing boroughs, viz. Southwark, Bleechingley, Ryegate, 
Guildford, Gatton, Haflemere, and two for the county. 

The air of this county, towards the middle, which conhih 
moftly of hills and heath, is ffiarp, but pure and whole- 
fome. About the fkirts, where it is more level, and the 
foil richer, the air is milder, but alfo falubrious. In the 
middle parts the foil is barren enough in general; but to- 
wards the extremities, and where the country is open an 
•champaign, it is fruitful in grafs and corn, particularly on 
the fouth fide in Holmfdale, in which meadows, woods, 
and corn-fields, are agreeably intermixed. The foil isju0 

very fertile along the i hames, efpecially towards London, 
where it greatly contributes to maintain plenty in the H"1' 
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Mi Son markets. It has feveral rivers, abounding with lifh, numbers do not vary, are difTolved every year by the deaths Su-vjvor- 
A he chief of which are the Wye, the Mole, and the Wandle. of either the hufband or wife, it would appear that 19 was,, 

v<k- SURSOLID, or Surdesoljd, in arithmetic, the fifth at the time they were contradted, the expedtation ot thefe 
T_jower of a number, or the fourth multiplication of any marriages. In like manner, w'as it found in a fociety, limit- 
j lumber, confidered as a root, ed to a fixed number of members, that a 28ch part dies an- 

SURVEYING, the art of meafuring land ; that is, of nually out of the whole number of members, it would ao- 
i :akin^ the dirnenfions of any tradt ot ground, laying down pear that 28 was their common expedtation of life at the 

he fame in a map or draught, and finding the content or time they entered. So likewife, were it found in any town 
i irea therof. See Geometry. or diftridt, where the number of births and burials are equal, 

' SURVEYOR, a perfon who has the overfight and care that a 20th or 30th part of the inhabitants die annually, it 
I >f confiderable works, lands, or the like. would appear that 20 or 30 was the expedlation of a child 

Surveyor, likewile denotes a gauger; as alfo a perfon juft born in that town or diftridt. Thefe expedtations, 
4 vho furveys lands, and makes maps of them. therefore, for all fingle lives, are eaiily found by a table of 

SURVIVOR, in law, fignifies the longeft liver of joint obfervations, fhowing the number that die annually at all 
■.> enants, or of any two perfons jointly interefted in a thing. ages out of a given number alive at thofe ages ; and the 

SURVIVORSHIP, is that branch of mathematics which general rule for this purpofe is, to divide the fum of all the 
| reats of reverfions payable provided one or more particular living in the table, at the age whofe expedfation is required, 
3 ierfons furvive certain others. By reverfions are meant pay- and at all greater ages, by the fum of all that die annually at 
i Lents not to take place till fome future period. Survivor- that age and above it ; or, which is the fame, by the number 

hip forms one of the moft difficult and complicated parts of (in the Table) of the living at that age ; and half unity 
he dodtrine of reverfions and life-annuities. It has been fubtradled from the quotient will be the required expedta- 
ery fully treated of by Mr Thomas Simpfon in his Seledt tion. Thus, in Dr Halley’s table, given in the article An- 
txercifes; and brought to a ftate of very great perfedtion nuity, the fum of all the living at 20 and upwards is 
,y Dr Price and Mr Morgan, who have bellowed a great 20,724, which, divided by 598, the number living at the 
.eal of attention on this fubjedf. age of 20, and half unity fubtradted from the quotient, gives 

The calculations are founded on the expedlation of lives 34. x5 for the expedtation of 20. 
t different ages, deduced from tables formed from bills of In calculating the value or expedlation of joint lives, Mr 

& lortality, of which fee feveral examples under the article de Moivre had recourfe to the hypothefis, that the proba- 
i ii/is of AJoktalitt. By the expedlation of life is meant bilities of life decreafe in a geometrical progrefiion ; belie- 

he mean time that any fingle or joint lives at a given age is ving that the values of joint lives, obtained by rules derived 
qund to continue ; that is, the number of years which, ta- from it, would not deviate much from the truth. But in 
‘ ing one with another, they adlually enjoy, and may be con- this he was greatly miftaken ; they generally give refults 
ideved as fine of enjoying ; thofe who lurvive that period which are near a quarter of the true value too great in find- 
njoying as much more time in proportion to their number ing the prefent value of one life after it has furvived ano- 

is thofe who fall Ihort of it enjoy lefs. Thus, fuppofing 46 ther in a fingle payment, and about -fths too great when 
I -erfons alive all 40 years ^f age, and that one will die every the value is fought in annual payments during the joint 

ear till they are all dead in 46 years, half 46 or 23 will be lives. They ought therefore to be calculated upon the hy- 
he expe&ation of each of them. If M. de Moivre’s hypo- pothefis (if they are calculated on hypothefis at all), that 
hells were true, that men always decreafe in an arithmeti- the probabilities of life decreafe in arithmetical progreffion, 

■' al progreffion, the expedlation of a fingle life is always half which is not very far from the truth. Even this hypothefis 
; Iscomplement(A), and the expedlation of two joint lives one- never correlponds with the fadl in the firft and laft periods 

ftrd of their common complement. Thus, fuppofing a man of life, and in fome iVtuatidns not in any period of life. 
^0, his expedlation would be 23, the half of 46, his com- Dr Price and Mr Morgan therefore have given tables of the 
lement; the expedlation of two joint lives, each 40, would value of lives, not founded on any hypothefis, but deduced 
e 15 years 4 months, or the third part of 46. from bills of mortality themfelves. Some of thefe we fttall 
The number expreffing the expedlation, multiplied by the give at the end of this article. Mr Morgan has likewife 

(timber of fingle or joint lives (of which it is the expedla- given rules for calculating values of lives in this manner, 
on), added annually to a fociety, gives ^he whole number M- de Moivre has alfo fallen into miftakes in his rules for 

1“ v>ng together, to which fuch an annual addition would in calculating the value of reverfions depending on furvivor- 
ime grow. Thus, fince 19, or the third of 57, is the ex- (hip : thefe have been pointed out by Dr Price in the third 
edlation of two joint lives, whofe common age is 29, twen- effay in the firft volume of his Treatiie on Reverfionary 
y marriages every year between perfons of this age would Payments ; who has alfo given proper rules for calculating 
1 years grow to 20 times 19, or 380 marriages, always thefe values, the moft important of which are comprehend- 
xiiling together. And-fince the expedlation of a fingle life is ed in the following paragraphs. r 

I Iways halt its complement, in 57 years 20 fingle perfons add- Suppofe a fet of married men to enter into a fociety in Method of 
dannually to atown will increafeto 20 times 28.5,or 570; order to provide annuites for their widows, and that it isfindl"gthe 

nd when arrived at this number, the deaths every year will limited to a certain number of members, and conftantly kept annuitant^ 
fit equal the acceffions, and no farther increafe be poffible. up to that number by the admiffion of new members as the that will 
t appears from hence, that the particular proportion that old ones are loft ; it is of importance, in the firft place, to come on a 
ecomes extindl every year, out of the whole number con- know the number of annuitants that after fome time willf°ciety* 
antly exilting together of fingle or joint lives, muft, where- come upon the eftablifhment. Now fince every marriage 
er this number undergoes no variation, be exadlly the produces either a widow or widower; and fince all marri- 
ime with the expedlation of thofe lives, at the time when ages taken together would produce as many widows as wi- 

: heir exiftence commenced. Thus, was it found that a 19th dowers, were every man and his wife of the fame age, and 
•art of all the marriages among any bodies of men, whofe the chance equal which fnall die firft ; it is evident, that the 

Vql. XVIII. Part I. B b number 

(a) By the complement of a life is meant wftiat it wants of 8(>, which M. de Moivre makes the boundary of human 
r; ‘de. fthus if a man be 30, the complement of his life is j6. 
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exiiled in the mimher of widows that have ever cxu^    i 

arjawcASSf-siSia widow therc muft arife from it a number of widows equal 
to half its own number. But this does not determine 
Mm number, all ImW at one and ll.e fame t.me, the fo- 
ri-tv may exoccd will come to be conftantly upon it. _ s» 
therefore, neceflary to determine how long the duration m 
fuvvivorfhio between perfons of equal ages will be comparer 
with the duration of marriage. And the truth is, that, 
fuopofmg the probabilities of hie to decreafe uniformly, the 
termer is equal to the latter ; and confequently that the 
number of furvivors, or (which is the fame, fuppohng no 
fecond marriages) of widows and widowers alive togethei, 
which will arife from any given let or inch mauiagrs con- 
llantly kept up, will be equal to the whole number oi 
marriages ; or half of them (the number of widows m par- 
ticular) equal to half the number of marriages. Now it 
appears that in moft towns the decreafe in the probabiht.es of 
lif e is in fad nearly uniform. According to the B reflaw 1 able 
of Obfervation (lee Annuity), almoit the fame numbeisdie 
every year from 20 years of age to 77. Aitei-this, mcl cc, 
fewer die, and the rate of decreafe in the probabilities of life 
is retarded. But this delation from the hypotheiis is in- 
confiderable; and its effed, in the prefent cafe, is to render 
the duration of furvivorfliip longer than it would otherwile 
be. According to the London Table of Obfervations, the 
numbers dving every year begin to grow Ids at s"o years 
of age ; and from hence to extreme old age there is a con- 
ftant retardation in the decreafe of the probabilities or life. 
Upon the whole, therefore, it appears that, according to the 
Breflaw Table, and fuppoflng no widows to marry, the 
number inquired after is fomewhat, greater than ha.: tne 
number of the fociety ; but, according to the London I a- 
ble, a good deal greater,. This, however, has been deter- 
termined on the fuppofltion that the hufbands and wives 
are of equal aies, and that then there is an equal chance 
who (hall die firft. But in reality hufbands are generally 
older than wives, and males have been found to die fooner 
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world, and to a maximum, in 30 years, fuppofing, with M. de Sir,; 

Moivre, 86 to be the utmofl extent of life. The fame will "'ll' 
happen to the fecond clafs in 40 years, and to the third in 
50 years. But the whole body compofed of thefe clafl'es 
will not come to a maximum till the fame happens to the 
fourth or youngeft clals ; that is, not till tire end of 60 
yeats. After this the affairs of the fociety will become (la. 
tionary, and the number of annuitants upon it of all ages 
will keep always nearly the fame. 

If a iociety begins with its complete number of members, 
but at the fame time admits none above a particular age: 
If, for inftanee, it begins with 200 members all under 5;, 
and afterwards limits itfelf to this number, and keeps it up 
by admitting every year, at all ages between 26 and ,o, new 
members as old ones drop off; in this cafe, the period neceffary 
to bring on the maximum of annuitants will be juft doubled. 

To determine the fum that every individual ought to paj’Wh 
in a Angle prefent payment, in order to intitle his widow toMl 

a ceitain annuity tor her li‘e, let us luppole the annuity 
per annum, and the rate of intereft four per cent. It isevi.IM:, 
dent, that the value of fuch an expectation is different, ac-mtit 
cording to the different ages of the purchafers, and thewii 

proportion of the age of the wife to that of the hufband.,^,. 
Let us then flip Dole that every perfon in fuch a fociety is 
of the fame age with his wfle, and that one with another all 
the members when they enter may be reckoned 40 years 
of a?e, as many entering above this age as below it 
has been demonftrated by M. de T.ioivre and Mr 8 imp Con, 

than females, as apoears inconteftably from feveral of the 
tables in Ur Price’s*Treatife on Reverfrons. It is there- 

When the 
number of 
annuitants 
arrivei- at 
Its maxi- 
mum. 

fore more than an equal chance tllST the hufband will die 
before his wife. This will increafe confldcrably the dura- 
tion of furvrvorfhip on the part of the women, and confe- 
quently the number which we have been inquiring after, i he 
marriage of widows will diminifh this number, but not fo 
much as the other caufcs will increafe it 

If the foeiety comprehends in it from the firft all the 
married peotfle of all ages in any town, or among any clafs 
of people where the numbers always continue trie fame, the 
whole colle&ive body of me tribe vs will be at their greateft 
age at the time of the eftabliftiment of the fociety ; and the 
number of widows left every year will at a medium be al- 
ways the fame. The number of widows will increafe con- 
tinually on the fociety, till as many die off every year as are 
added. This will not be till the whole collective body of 
widows are at their greatefl age, or till there are among 
them the greateft poffible number of the oldeit widows ; and 
thereiore not till there has been- time for an accefiion to the 
oldeft wddows from the youngeil part. 

Let us, for the fake of greater precifmn, divide the whole 
medium of widows that come on every year into different 
claffes according to their different ages, and fuppofe fome 
to be left at 56 years of age, fome at 46, fome at 36, and 
fome at 26. The widows, conflantly in life together, de- 
rived from the Grit clafs, will come to their greateff age, 

that the value of an annuity on the joint continuance of 
any' two lives, fubtraCttd from the value of an annuity on 
the life in expectation, gives the true prefent value of an- 
nuity on what may happen to remain of the latter of the 
two lives after the other. 

In the prefent cafe, the value o_f an annuity to be enjoyed 
during the joint continuance of two lives, each 40, is, by 
Table It. 9.826, according to the probabilities oflffe in the 
Table of Obfervations formed by Dr Halley from the bills 
of mortality of Breflaw in Silelia. The value of a (ingle- 
life 40 years of age, as given by M. de Moivre, agreeably 
to the fame table, is 13-20 ; and the former AibtraCted from 
the latter, leaves 3.37, or the true number of years purchafe, 
which ought to be paid for any given annuity, to be enjoy- 
ed by a perfon 40 years of age, provided he furvives another 
perfon of the fame age, intereft being reckoned at tour/:r 

cent, per annum. The annuity', therefore, being 30I. the 
prefent value of it is 30 multiolied by 3.37, or 1011. 2s. 

If, inftead of a Angle preflnt payment, it is thought pre-^ 
ferable to make annual payments during the marriage; 
what thefe annual payments ought to be is eaflly determi-J 
ned by finding wfliat annual payments during two joint hvesi 
of given ages are equivalent to the value of the reverfionary 
annuity in prefent money. Suppofe, as before, that tlie joint 
lives are each 40, and the reverfionary annuity 301. ptr M’l 
num. An annual payment during the continuance or two 
fuch lives is worth (according to Table II.) 9.82 years pun 
chafe. The annual payment ought to be fuch as, beirg 
multiplied by 9.82, will produce 101-1 1. the prefent value 
of the annuity in one payment. Divide then 101.1 by1 

9.82, and 10.3 the quotient will be the annual payment- 
This method of calculation fuppofrs that the firft anm*a 
payment is not to be made till the end of a year. It ’1'* 
to be made immediately, the value of the joint lives wu ^ 
increafed one year’s purchafe; and therefore, in order to m 
the annual payments requited, the value o! a prefent (mg16 

payment mutt be divided by the value of the joint l’ve^ 
creafed by unity. If the fociety prefer paying part of t e 
value in a prefent Angle payment on admiflion, and tlm u - 
in annual payments j and if they fix thefe annual payrac11^ 
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- t S particular futti, the prefent Tingle payment pa'd on ad- lives be each 30, the term feven years, the artnimy 1.10, 
r.iflicn is found by Tubtrafting the* value of the annual pay- intereft four per cent. The given lives, increafed by (even 

\ent during the joint lives from the whole prefent value of years, become each 37. The value of two joint lives, each 
he annuity in one payment. Suppofe, for inftance, the 37, is (by Table II.) 10.25. The value of a tingle iife aM7 
,nnual payments to be fixed at five guineas, the annuity robe is (by the table under the article Annuity) 13-67. Ihe 
*01. the rate of intereft four per cent, and the joint lives each former fubtrafted from the latter is 3.42, or the value of an 
|o; the value of the annuity in one prefent Tingle payment annuity for the life of a perfon 37 years of age, after an- 
s joi.t 1. The value of five guineas or 5.25 per annum, is other of the fame age, as has been fhown above. 3*42 dil- 
'.25 multiplied by 9.82 the value of the joint lives) 51.55; counted for feven years (that is, multiplied by 0.76 the 

vhich, fubtrafted from 101.1 1. gives 1. 49.5, the anfwer. value of 11. due at the end of feven years) is 2.6. ihe 
If a fociety takes in all the marriages among perfons of probability that a fingle life at 30 {hall continue feven years 

i particular profeflion within a given diftrift, and fubjefts is (b). The probability, therefore, that two luch lives 
hem for perpetuity to a certain equal and common tax or fhall continue feven years, rs yttsy or decimals 0.765 i 
rnnual payments, in order to provide life annuities for all and 2.6 multiplied by 0.765 is 1.989, the number of years 
lie widows that lhail refult from thefe marriages ; fince, purchale which ought to be given for an annuity to be en~ 
it the commencement of fuch an eftablifhment, all the oldeft, joyed by a life now 30 years of age, after a life of the fame 
is well as the youngeft, marriages are to be intitled equally age, provided both continue feven years. The annuity then 
b the propofed benefit, a much greater number of annui- being 10I. its prefent value is 1.19,89. _ _ 6 
ants will come immediately upon it than would come up- Suppofe the value is required of an annuity to be enjoyed Method of 

ba any fimilar eftabliftiment which limited itfelf in the ad- for what may happen to remain of one life after another, pro- 
(million of members to perfons not exceeding a given age. vided the life in expeftation continues a given time. ^ / * annuity for 
'This will check that accumulation of money which fhould Find the prefent value ol the annuity for the remainder of the w[iat may 
take place at firft, in order to produce an income equal to life in expeftation . after the given time, which is done in this happen to 
the diftmrfements at the time when the number of annui- manner : Multiply the prefent value of the life at the given remain^ ot 
rants comes to a maximum ; and therefore will be a parti- time by the prefent value of i l. to be received at that tirn<b 
cular burden upon the eftablifhment in its infancy. For and multiply the produft again by the probability that the pro_ 
this fome compenfation muft be provided ; and the equi- life in expeftation will continue fo long.. Let the given time vided the 
table method of providing it is, by levying fines at the be- which the life in expeftation is to continue be 15 years, 
ginning of the eftablifhment on every member exceeding a let the perfon then be arrived at 50 years of age. A ^^ontj;nueJ 
given age, proportioned to the number of years which he has at fifty, according to M. de Moivre’s.valuation of lives, anda g;ven 
lived beyond that age. But if fuch fines cannot be levied, and reckoning interell at four per cent, is worth 11.34 years term, 
if every payment muft be equal and common, whatever dif- purchafe. I he prelent value of 1 1. to be received at the 
parity there may be in the value of the expeftations of dif- end of 15 years, is 0.5353, and the probability that a life 
ferent members, the fines muft be reduced to one com- at 35 will continue 15 years is Iheie three vauies 
mon one, anfwering as nearly as poffible to the difadvantage, multiplied into one another give L. 4.44 for the prelent 
and payable by every member at the time when the elta- value of the life in expeftation. 2. Find the value.o- the 
blifhment begins. After this, the eftablifhment will be the reverfion, provided both lives continue ^ the given time, by 
fame with one that takes upon it all at the time they marry; the rule given in parag. 5th. 3.. Add, thefe values together, 
end the tax or annual payment of every member adequate and the fum will be the anfwer in a tingle prefent paymento 
to its fupport will be the annual payment during marriage Vv'e fhall now illu(Irate this rule by an example, 
clue from perfons who marry at the mean age at which, upon An annuity of ioi. for the life of a perlon now 30, is to 
an average, all marriages may be confidered as commencing, commence at the end of 1 1 years, if another perfon now 40 
The fines to be paid at. firft are, for every particular mem- fhould be then dead ; or, if this fhould not happen at the 
her, the fame with the difference between the value of the ex- end of any year beyond 11 years in which the former fhall 
peftation to him at his prefent age, and what would have happen to furvive the latter.: What is the preient value or 
been its value to him had the fcheme begun at the time he fuch an annuity, reckoning intereft at lour per cent.^ a:v.. ta~ 
married. Or, they are, for the whole body of members, the king the probabilities of life as they are in I), iialey s 
difference between the value of the common expeftation, table, given in tlie article Mortality ? , ^ 
to perfons at the mean age of all married pedons taken to- J he value of 10I. per annum, for.tha; remainaei o. t iC .1 e 
gether as they exift in the world, and to perfons at that age of a perfon now 30, after 11 years is L. 69.43. I he proba- 
whieh is to be deemed their mean age when they marry, bility that a perfon 40 years of age fhall live 1 1 yeaiS, is, y 

I Suppofe we wifh to know the preient value of an annuity Dr Halley’s table, The probability, therefore, that he 
. to be enjoyed by one life, for what may happen to remain will die in 11 years, is fubtrafted. from unit) (c), or 
of it beyond another life, alter a given term ; that is, pio- ; which multiplied by 1. 69.43, gives I.jJ.ij.-— e 

nvided both lives continue from the prefent time to the end value of the reverfion, provided both live 11 yeaio, 1^I7 • 
[ of a given term of years ; the method of calculating is this: and this value addon, to the former, makes.!.. p4*16. the 

T Find the value of the annuity for two lives, greater by the value required in a fingle prefent payment ;. which payment 
t) given term of years than the given lives ; difeount this value divided by 1.11.43, the value of two joint lives, aged .30 and 
II for the given term; and then multiply by the probability, 40, with unity added, gives 3 1. ; or the value icquired 111 

that the two given lives fhall both continue the given term ; annual payments during the joint lives, the tuft payment 1.0 
and the produft will be the anfwer. Thus, let the two be made immediately. 

^ Bb 2 Table 

(b) The probability that a given life fhall continue any number of years, or reach a given age, is (as is well known) 
the fraftion, whole numerator is the number of the living in any table of obfervations oppolite to the given age, ana de- 
nominator, the number oppofite to the prefent age of the given life. _ ^ . . 

(c) For the difference between unity and the fraftion expreffmg the probability that an event will happen, gnes t m 
probability that it will not happen. 

1 
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fliip. Table T. Showing the Prefent Values of an Annuity of L. 1 
on a Single Life, according to M. de Moivre’s Hypothejis. 

! Age. 3 per Ct. 

9 
10 

XI 
12 
13 
M 
15 
16 
17 
18 
IQ 
20 

21 
2 ■> 
23' 
2+ 

^per Ct 

26 
2? 
28 
29 
3° 

31 

32 
33 
34 
35 
36 

37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
5° 

19,736 
19,868 
19,868 

i9>736 
19,60+ 
x 9,469 
I9>331 

19,192 
19,050 
18,905 
18,759 
18,610 
18,458 

i^3-5 
18,148 
17’99° 
17,827 
17,664 
17>497 
!7’3 7 
'7,154 
16,979 
16,800 

4 per Ct. 

16,620 
16,436 
16,248 
16, 7 
15,864 
15,666 
i?,465 
15,260 

14,842 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 

61 
62 
63 

14,626 
i4>4°7 
14,185 
I3>958 
i3>728 

I3>254 
13,012 
12,764 
x 2,5 11 

18,160 
18,269 
18,269 

18,160 
18,049 
I7’937 
i7>823 
i7>7°7 
17,588 
i7>467 

12,255 
11,994 
11,729 
11>457 
11,183 
10,902 
10,616 
IO>325 
10,029 
9>72? 

9’4r9 
9,107 
8,787 

I7»344 
17,220 
17’°93 

16,963 
16,830 
16,696 
'6,559 
16.419 
16,277 
16,133 
15»985 
15>^3S 
15,682 

i5>526 
'5’367 
15,204 
xc,o39 
14,871 
14,699 
l4>524 
i4>345 
M*' 63 
13^78 

16,791 
16,882 
16,882 

16,791 
16,698 
16,604 
16,508 
16,410 
16,311 
16,209 
16,105 
15 >999 
i5>891 

liperCt 

15,781 
15,669 
15*554 
I5>437 
I5>318 

I5>'97 
15>°73 
14,946 
14,8 5 6 
14,684 

H>549 
14,4! x 
14,270 
14,126 
13*979 
13>S29 
13,676 
i3>5i9 
i3>359 
13,196 

13,789! 13,028 
13*596 12,858 
13*399 12,683 
I3*l99 
12*993 
12,784 
12,571 
,2*354 
12,131 
11,904 

11*673 
ii>437 
x 1,195 
10,950 
10,698 
io*443 
10,181 

9>9I3 
9,640 
9*36i 

9,076 
8,786 
8,488 

12,504 
12,322 
12,135 
11,944 
11,748 
11,548 
n*344 

5*595 
5,672 
5,672 

5*595 
5*5i7 
5*437 
5>356 
5*273 
5*i89 
5,102 
5,015 
4*923 
4*83! 

4*737 
4,641 
4*543 
4*442 
4,340 
4*235 
4,128 
4,01 8 
3*905 
3*791 

13»673 
'3*553 
'3*43° 
'3*304 
'3*175 
'3*044 
12,909 
12,771 
12,630 
12,485 

5 Per Ct. 6 per Cc 

14*544 
14,607 
14*607 

M*544 
14,480 
14,412 
14,342 
14,271 
14*197 
i4*I23 
14,047 
'3*970 
13*891 

13,810 
13,727 
’ 3*642 
13*555 
13,466 
'3*m 
13,282 
13,186 
13,088 
12,988 

12*337 
12,185 
12,029 
11,870 
11,707 
11,540 
11,368 
1i,i' 2 
11 ,c 12 

12,855 
12,780 
12,673 
1 2,562 
12,449 
'2,333 
12,214 
12.091 
11,966 
11*837 

10,638 
io*443 
10,243 
10*039 
9,829 
9,614 
9*393 
9,166 
8,933 
8,694 

8 449 
8,. 97 
7*938 

11,705 
11,57° 
1 I*43T 

11,288 
11,142 
10,992 
10,837 
10,679 
10,515 

10,827 10,348 

10,176 
9*999 
9,817 
9*630 
9*437 
9>239 
9,036 
8,826 
8,611 
8,389 

12,790 
12,839 
12,839 

12,790 
12,741 
12,691 
12,639 
12,586 
12,532 
2,476 

12,419 
12,361 
12,301 

12*239 
12,177 
12,112 
12,045 
11,978 
11,908 
1 i>837 
11*763 
11,688 
11,610 

11*530 
1 '*449 
11*365 
11,278 
11,189 
11,098 
11,003 
10,907 
10,807 
10,704 

10,599 
10,490 
10,378 
10,263 
10,144 
10,02 j 
9>895 
9*765 
9*630 
9*492 

9*349 
9,201 
9*049 
8,891 
8,729 
8,561 
8>387 
8,208 
8,07 3 
7*83i 

8,161 
7*926 
7*6841 

7*633 
7,428 
7,216 

Age. 

64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

3 per Ct. 3^ per Ct.j 4 per Ct. I4-5 per Ct 

8,462 
8,132 
7*794 
7*45° 
7*099 
6*743 
6*378 

82 
83 
84 
85 

6,008 
5*63' 
5,746 
4>854 
4*453 
4,046 
3*632 
3,207 
2,776 
2*334 

1,886 
1,429 
0,961 
0,484 
0,000 

8,185 
7*875 
7*558 
7*234 
6,902 
6*565 
6,219 

5*865 
5*505 
5»i36 
4*759 
4*373 
3*978 
3*575 
3*163 
2,741 
2,309 

1,867 
1,411 
o,955 
0,483 
0,000 

7>921 

7*631 
7*333 
7,027 
6,714 
6,304 
6,065 

5*728 
5*383 
5*f*29 
4,666 
4*293 
3*9‘2 

3*520 
3*111 

2,707 
2,284 

1,850 
1,406 
0,950 
0,481 
o 000 

7,672 
7*399 
7>‘ '9 
6,831 
6*534 
6,230 
5>9l8 

5’?96 
5,26s 
4,926 
4,576 
4,217 
3,847 
3*467 
3*-76 
2,073 
2*259 

1*832 
i*394 

! 0,943 
■ 0,419 

0,000 

J per Ct 
- 

1,816 
1,384 
0,937 

• 0,476 
0,000 

i,783 
1,362 
0,925 
0,472 
0,000 

►< > 

10 

15 
20 

VJue at 3 Value at 4 
per Cent. per Cent. 

15 

20 

25 
3° 
35 
40 
45 
5° 
55 
60 
65 
70 

15 
20 
25 
3° 
35 
40 
45 
5° 
55 
60 
65 
7° 

20 
25 
30 

15.206 
14.878 
14-503 
14-°7 4 
13-585 
13.025 
12.381 
11.644 
10.796 
9.822 
8.704 
7.417 
5-936 

14-574 
14.225 

3.822 
13-359 
12.824 
12.207 
11.496 
10.675 
9.727 
8.632 
7-377 
5-932 

Value at 3 
,>er Cent. 

13-342 
13-093 
12.808 
I 2.480 
12.102 
l I.665 
J I.I56 
IO.564 
9.871 
9.O59 
8.IO5 
6 980 
5.652 

12.860 
12.593 
12.281 
11.921 
11.501 
11-013 
10.440 
9.767 
8.975 
8.041 
6-934 
5-623 

13-904 
13-531 

12341 
12.051 

13.098 111.711 

11.855 
11.661 
n.430 
11.182 
10.884 
io-537 
10.128 
9.646 
9.074 
8.391 
7-572 
6.585 
5-39' 

11.47& 
11.266 
11.022 
10.736 
10.402 
10.008 
9.541 
8.985 
8.318 
7-515 
6.544 
5-364 

11.067 
10.840 
10.565 

Table II. Showing the Value of an Annuity on the Joint 
Continuance of Two Lives, according to M. de Moivre’t 
Hypothejis, 

Age 
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<> 
3 O (W n — r? 3- 

20 

25 

30 

35 

4° 

45 

50 

55 

60 

3“ n Value at 3 Value 
per Cent 

65 

35 
40 
45 
5° 
55 
60 
65 
7Q 
25 
3° 
35 
40 
45 
5° 
55 
60 
65 
70 
3 
35 
40 
45 
50 
55 
bo 
65 
70 
35 
4 
45 
50 
55 
60 
65 
70 
40 
45 
50 
55 
60 
65 
7-' 
45 
50 
55 
fco 
65 
70 
5° 
55 
60 
65 
70 

70 

12.594 
12.008 
n-325 
ro.536 
9.617 
8-549 
7.308 
5.868 

13.192 
12.794 
12-333 
11.770 
11.130 
10.374 
9.488 
8.432 
7.241 
5.826 

12-434 
12.010 
x 1.502 
10.898 
10.183 
9-338 
8-338 
7.161 
5-777 

55 
60 
65 
21 
60 
65 
70 
65 

_7± 
70 

11.632 
11.175 
12.622 
9-955 
9.156 
8.202 
7.C66 
5.718 

10.777 
10.283 

9.-677 
8.936 
8.o<8 
6.95 1 
5-646 
9.863 
9-331 

8.66-2 
7.835 
6.807 
5.556 
&.892 
8.31 2 
7.568 
6.623 
5442 

at 4 
per Cent 

II.314 
IO.847 
IO.297 
9.648 
8.879 
7.967 
6.882 
5.590 

Value at 5 
per Oent. 

11.;86 
11.468 
i 1.093 
10.655 
10.131 
9.509 
8.766 
7.880 
6.826 
5-551 

I 1.182 
IC.838 
10.428 
9-936 

9 345 
8.634 
7-779 
6.748 
5.505 

10., 50 
.0.157 
9.702 
9.149 
84 6 
7.658 
6.662 
5.350 
9.826 
9.418 
8.911 
8.283 
7.510 
6.556 
5-383 
9.063 
8.619 
8.044 
7.332 

6*435 
5.300 
8.239 
7-78 8 

7.091 
6.258 
5-'93 
7-332 
6.781 
6.036 
5-053 

7.849 
7.220 
6-379 
5.201 
6.T37 
6.043 
j.°8i 
5-547 

_1l773 
4.270 4.104 

6-3 51 

5-730 
4.858 
5.277 
4-571 

i© 278 
9.870 
9.420 
8.880 
8.233 
7.448 
6-495 
5-333 

10.621 
10.367 
10.067 
9.708 
9.278 
8.761 
8.134 
7-37 ‘ 
6 440 
5.294 

l°. 133 
9 854 
9.514 
9112 
8.620 
8.018 
7.28c 
6-373 
5.254 
9.600 
9.291 
8913 
8.450 
7.879 
7.172 
6.294 
5-203 
9 014 
8.671 
8.244 
7.710 
7-039 
6 190 
JjI4I 

8.370 
7.987 
7.500 
6.875 
6.080 
5.063 
7 600 
7.230 
6 664 
5.926 
4- 964 
6.873 
6.386 
5- 724 
4 833 
6.001 
5*4 44 
4.653 
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Table III. Showing the Values of Annuities on Single Lives, 
among Maks and Females, according to the Probabilities of 
the Duration of Life in the Kingdom of Sweden. 

Males. 
Ages. 4 per Ct.,5 per C-. 

Females. 
4 per Ct. 5 per Ct. 

3 
4 
5 
6 
7 
8 
9 

10 
r 1 
12 
13 
.4 
15 
16 
'7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

S2 

33 
34 
3 5 
36 
37 
S8 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

16.503 
17-355 
17.935 
18.328 
18.5-03 
18.622 
18.693 
18.725 
18.715 
18.674 
18.600 
18.491 
18.378. 
18.246 
18.105 
17.958 
17.803 
17.643 
17.492 
17-335 
17.192 
17.042 
16.887 
16 742 
16.592 
16.436 
16.274 
16.105 | 
I5.930 

15.751 
15-575 1 

15-395 
15.208 
15.014 
14.812 
14.601 
14.382 
14.154 
13.916 
13.668 
13.426 
13.196 
12.984 
12.763 
12.535 
12.297 
12.051 
x 1.795 
11.528, 

j 1 1.267 | 
i 11.030 j 
, 10.785-' 
i°.53I 

; 10.269 
I 9-998 
I 9*7‘7 

9.425 
9.140 

1 8.845 
' 8.540 
: 8.241 

14.051 
14.778 
15.279 
1 C.624 
15.786 
15.901 
15.977 
l6.02I 
1 6.030 
16.014 
15-97° 
l 5.896 
15.819 
15.724 
15.624 
i5-517 
15.404 
I. 5.285 
15-175 
15.059 
14 955 
14.846 
14.732 
14.627 
14.517 
<4.402 
14.282 
14.156 
14.024 
13.889 
13-756 
1 3.610 
13.477 
*3.327 
13.170 
13.006- 
12-833 
12.652 
12.462 
12.261 
12.065 
II. 880 
11.710 
11.532 
11-347 
n.153 
i O.95 I 
IO.738 
10.516 
i O.29H 
10.100 
9.895 
9.682 
9.460 
9.229 
8.988 
8.736 
8.489 
8.232 
7.963 
7.700 

16.820 
17.719 
18.344 
18.780 
18.927 
19.045 
19.131 
19.162 
19.151 
19.109 
19.041 
18.952 
18.840 
18.707 
I 8.568 
. 8.424 
18.290 
18.15 i 
18.013 
17.872 
17.725 
17.573 
17.4.4 
17.252 
17.087 
16.915 
16.751 
16,588 
16.427 
16.261 
-16.104 
■5.941 
15-787 
15.62.9 
15.465 
15.278 
i5-07° 
14.854 
14.629 
14.401 
14.185 
13.994 
'3-798 
13.596 
13.383 
13.151 
12.894 
12 620 
12-333 
12.049 
11.769 
11.492 
1 . .22.0 
10 937 
10.642 
i°.334 
10.0 12 
9.692 
9.358 
9.0 39 
8-739 

14.271 
I5-034 
15.571 
‘5.9>I 

16.08.8 
16.203 
16.291 
i6.335 
'6.343 
16.325 
16.286 
16.229 
'6.153 
16.0)9 
15.960 
15.856 
15.761 
15 662 
'5.563 
15.462 
15-356 
15.245 
15.129 
15.009 
14.886 
'4.757 
14.636 
14-515 
14.396 
14.,72 
14156 
14-035 
13 9-3 
13.806 
13.684 
13-542 
13-382 
13-213 
'3-°36 
i 2.856 
> 2.687 
12.538 
12.387 
12 229 
12.061 
11.876 
11.668 
h-443 
11.205 
10.970 
10.737 
10.5.7 
; 0.28© 
10 042 
9.792 
9.520 
9.253 
8.976 
8.687 
8. ’06 
8.144 

Lives in general. 
4 per Ct. j per C t. 

16.661 
17- 537 
18.139 
18- 554 
.8.715 
18.833 
18.912 
18.943 
18-933 
18.89. 
18.820 
18.721 
18.609 
18.476 
18 SS6 

18.191 
18.046 
17 897 
17.752 
17.603 
‘7-4j8 
I7‘3°7 
17.150 
16.997 
16839 
16.675 
16.5 12 
f6 346 
16.178 
16.006 
i5 839 
1 j.668 
T5-497 
15-321 
15.138 
‘4-939 
14 7 26 
4504 

14.272 
14.034 
13.805 
13-595 
13 391 

13-179 
12.959 
12 724 
1 2.472 
12 21 7 
I 1.93O 
I 1 658 
n-399 
11138 
10-875 
10 603 
ro 3 20 
10 025 
9 7i8 
9 4i6 
9 io; 

8.789 
8 490 

14.161 
14 906 
15.425 
15.787 
15-957 
16.052 
16.13 4 
16.178 
16.186 
16.169 
16.128 
16.062 
15.986 
15,891 
15.792 
15.686 
15,582 
‘5 473 
15.369 
15.260 
15155 
15 045 
H 93° 
14 v 18 
14 7°i 
‘4.579 
14.459 
14-335 
14.210 
14.080 
‘3-956 

13 827 
13.700 
13.566 
13 427 
'3-274 
13..07 
12.932 
12 749 
12.558 
12 376 
! 2.209 
12 048 
1 r.880 
H.704 
11514 
11.309 
11.090 
10.860 
10.634 
xo.418 
10.201 
9.981 
9- 7 51 

9 51° 
9-258 
8994 
8-75-’ 
8.458 
8 184 
7.922 
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SurvU'or. 
-ibto. Male* 

4 per Ct 

62 
63 
64. 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
7 > 
76 
77 
78 
79 
80. 
81 
82 
83 
84 

86 
87 
88 
89 
9° 
91 

92 
93 
94 
95 
96 

7-95° 
7.669 
7-3 82 

per Ct. 

7.090 
6 792 

6.489 
6-20t 
5-933 
5-67° 
5.418 
5.180 
4.940 
4.724 
4.487 
4-253 
4.024 
3.768 
3-512 

2.260 
3.017 
2.792 
2.600 
2-473 
2.371 
2.281 
2.154 
i-955 
1.698 
t-4'7 
1-I54 
0.835 
0.477 
0.240 
0.000 
0.000 

7.442 
7-‘93 
6.938 
6.676 
6.408 
6.134 
5 8/2 

5.628 
5-389 
5.158 
4.94° 
4-7I9 
4.521 
4.302 
4 084 
3 8?1 

3-63i 

3-39° 

2.921 
2.706 
z-523 
2.403 
2.306 
2-222 

Females. 
4. per Ct. 5 per Ct. 

2.IO3 
1-912 
1-664 
I.392 
t.136 
O.824 
O.471 
0.238 
0.000 
0.000 

8.453 
8.166 
7.870 
7.566 
7-252 . 
6.930 
6 596 
6.253 
5.897 
5.564 
5.261 
4.998 
4 792 
4.582 
4-367 
4-'45 
3-913 
3 668 
3 402 
3-H5 
2.905 
2 699 
2-559 
2.552 
2.518 
2 43l 

2.294 
2.108 
I-873 
1.628 
1-349 
1.071 
0.799 
0.544 
0.320 

7.895 
7-643 
7.382 
7.111 
6.831 
6.541 
6.239 
5.926 
5-599 
5-293 
5-OI3 
4.770 
4.581 
4.388 
4.189 
3-983 
3-767 
3536 
3-285 
3.041 
2.812 
2.61 c 
2.480 
2.476 
2.446 
2.365 
2.236 
2.059 
1.833 
1.596 
i-325 
1.054 
0.788 
o-537 
0.317 

Lives in general.| 
I per Cr.|j per Cf. | 

8.201 
7-91 7 

.826 
7-328 

7.022 
6.709 
6.598 
6.093 
5-783 
5-49f 

5.220 
4.969 
4-758 

4-534 
4.310 
4.084 
3.840 
3-59° 
3-331 

3.081 
2.848 
2.649 
2.516 
2.461 
2-399 
2.292 
2.124 
1.903 
1-645 
1.391 
1.092 
0.774 
0.519 

7 668 
7.418 
7.160 
6.893 
6.619 
6-337 
6.055 
5-777 
5-494 
5-225 
4,976 
4-74^ 
4-551 

4-345 
4^36 
3.927 
3-699 
3-463 
3.218 
2.981 
2.759 
2.569 
2.441 
2,391 
2-3.54 
2-338 

2.074 
1.861 
1.612 
1.366 
1.074 
0.762 
0.513 

Table IV. Showing the Value of Annuities on Two Joint 
Lives, according to the Probabilities of the Duration of 
Jfurrtan Life among Males and Females collectively, reckon- 

*.1 a ■ig interejl at 4 per cent. 

Interefi: 4 per cent. 

Difference of c, 6, 12, and 18 years. 

| Ages. iValue- 
1- 1 
2- 2 

12.252 
I3-583 

3- 3 14-558 

4- 4i'5-267' 
5- 5\l5'5ir 
6- 615.820 
7. 7:16.003 
8- 8 16.109' 

16.152 
16.141 
16.087 
15.982 
i5-855 
[5.701 
15-535 
l5-36 

15.196 
15.023 
14.854 

9- 9 
10-10 
11- 11 
12- 12 
l3-l3 
M-14 
,5*I5 
16-16 
17.17 
x8-x8 
19-19 

Ages. jValues. 

3- 

7 i3-989 
8 14.780 
9 ‘5-323 

4*10 i5 
5- 11 

6- 12 
7- 2 5 
8- 14 
9- 15 

10- 16 
11- 17 
12- 18 
t3'19 
14- 20 
15- 21 
16- 22 
‘7-23 
18-24 

.685 I 
15.817 
15.887 
‘ 5-9I4 
15.888 
15.824 
f5-729 
15.617 
5-477 

i5-327 
15.164 
15.001 
14.832 
14.665 
14.491 

19-25 14.320 

Ages. Value- 
l‘l3 
2-14 
S-M 
4- 16 
5- 17 
6- 18 
7- 19 
8- 20 
9- 21 

ic-22 
11- 23 
12- 24 
1 4 25 1 
o 

14- 26 
15- 27 
16- 28 
17- 29 
18- 30 
,19-31 

13.894 
14- 557 
14.988 
15.259 
15- 326 
>5-354 
i5-35> 
15.31 c 
15.244 
15 •149 
15-033 
14.889 
4-736 

14.566 
x 4.392' 
14.216 
14.042 
13.860 

.687 

Ages. 
1- 19 
2- 2C 
3- 2J 
4- 22 
5'23 
6-24 
7- 2<; 
8- 26 
9.27 

10-28 
1 1 -20 
12-2C 
‘3-3] 
f4-32 
>5-33 
16-34 
f7-35 
18-36 
‘9-37 

Values) 
1 3-389 
14.00» 
14417 
14.671 
[4-725 
14.740 
14.727 
14-673 
14.590 
14.484 
14-357 
14.202 
14.045 
> 3-874 
13-700 
!3-52C 
13-340 
13-141 
I2-934 

S U R 
Intereil 4 per cent, Saf ;vi, 

ZO-2C 
21-21 
22-22 
23 25 

4-24 

es. Vale 

25-25 
6-2f 

2 7-2 7 
28-2^ 

Values A^es 
1 4.68 2| 2 0-2 6^ 14 H4 

21-2 
2 2-2 b 
23- 2C 
24- 3c 

I4-525l 
14-360 
14.194! 
!4.O20: 

i3849 
13.67? 
‘3-495 
>3-323 

29-29 id-M8 

3°’3C I2-96. 
31'31 

32- 32 
33- 33 
34- 34 
35*35 
36- 36 
37- 37 
3 8-3 8 

39- 3S 
40- 4 c 
41.41 
42- 42 
43- 4.: 

44- 44 
45- 45 
46- 46 
47- 47 

12.79 
i 2.62 

•456 43 39 
12.286! 34-40 
12.109I35-41 
11.904!. 36-4. 
x 1.683 37-43 
11-452 38 44 

49-49 
48 

70-5 

Ages. Value- 

3~i 
26- 32 
27- 33 
28- 34 
2 9*3 5 
30-36 

13-976 
13 807 
13-635 
13-455 
13.284 
12.10b 
12.935 
12.763 
12.586 
12.390 

1-37U2.19 
3 2-3 8 

5 ‘ *5 
5 2-5 
53- 53 
54- 54 
55- 55 
56- 56 

57- 57 
58- 58 
5959 
60 60 
61 -61 
62- 62 
63- 63 
64- 64 
65- 65 
66- 66 
67- 67 
68- 68 
69- 69 
70- 70 
71- 7i 
72- 72 
73- 73 
74- 74 
7 5-75 
76- 76 
77- 77 
78- 78 
79- 79 
80- 80 
S1.81 
82-82 
83 83 

I84-84 

11.209 
10.964 
IO-732 

‘0.531 
to 246 
10 154 

9 954 
9-736 
9-49 
9.226 
8.966 
8 707 
8.469 
8.230 

39- 4 
40- 46 
41- 47 
42- 48 
43- 49 
44 5° 
45*51 

46- 52 
47- 53 
48- 54 
49- 55 
50- 56 
5i*57 
52-58 

7-994 53*59 
7.748 54 6 
7.495 55-61 
7.229 56 62 
6.924 57-62 
6.678 
6.388 
6.104 
5-844 
5.600 
5-367 
5.128 64-70 
4.881 
4.626 
4,362 
4.10 
;.8ci 
3-593 
3-345 
3.12b 
2-935 
2.797 
2.648 
2.490 
2.340 
2.170 
1.967 
x.758 
1.600 
1.47 
1.364 

58- 6-j 
59- 65 
O0-66 
61-6 
62 68 
63-6 

65.7! 
66-72 
67.73 
68-74 
69.75 
7o 
71- 77 
72- 78 
73 
74-80 
7 5-81 
76-82 
77*83 
78- 84 
79- 85 
80- 86 
81- 87 
82- 88 
83- 89 

1.276 84-90 

j 1.988 
n.7791 

11.568 
11.361 
11.156 
10.95 3 j 
10.741 
10.519 
10.286 

VI 0.049 
9.813 
9-58j 

9-351 

9.129 
8.897 
8 658 
8.402 
8.139 
7.874 
7.613 
7-35 
7.083 
6-814 
6-555 
6.299 
6-045 
5.788 
5 5*9 
5-24i 
4.984 
4.729 
4.482 
4.231 
3 98 

3*75 
3-5 27 
3-34c 

3-2 47 
2-94f 

2.752 
2.558 
2-355 
2.172 
2.017 
1.877 
1.756 
1.639 
1 524 
1.416 
1.320 
1.225 
1.094 
0.90 

0 ^ 
21-33 

*34 
2 3-35 
4-36 

25- 37 
26- 38 
27- 39 
2 8-40 
29- 41 
30- 42 1 
31- 43 ' 
32'44 
33-45 
34 46 
35-47 
36.48 
37- 49 
38- 52 
39- 51 
40- 52 
41- 53 
42.54 
43- 55 
44- 56 
45- 57 
46- 58 
47- 59 
48- 60 
49 61 
50- 62 
51- 6 
52- 64 
53- 65 
54- 66 
55- 6“ 

3-5i2 
13-345 
13173 
12.997 
12.801 
12.599 
12. 

Va.i 
20-28 
21- 39 
22- 40 
23-41 
24.42 11.873 

a 
i 2.17c 
n-953 
11.742 

>•543 
n-359 
11.170 

io-557 
10.314 
10-059 
9.805 
9'558 

9’3 08 

12. 720 
12.505 

.286 
12.073 

ft 
'—l 

25-43 
26 4tj 
27- 45 
28- 46 
29- 47 
30- 48 
31- 49 
32- 50 

io-978j33-5i 
‘o-775 34-52 

i5*53 
36-54 
37*55 
38- 56 
39- 57 
40- 58 

9-066 41-59 
8-830 
8-597 
8-354 
5- ioi 
7 841 
7'563 
7.281 
7-008 
6- 749 
6-5 05 
6-256 52-7 

,56-68 
57-69 
I58-70 
59- 71 
60- 72 
6[ / a 
62 7 /4 
63-75 
14-76 
65-77 
56-78 
67- 79 
68- 8c 
69 81 

0-82 

42- 60 
43- 6i 

45- 6^ 
46- 64 
47- 6 
48- 66 
I49-67 
is 0-68 
5i-6r 

71- 83 
72- 84 
73- 85 
74- 86 
75- 8/ 
76 88 
77- 89 
78- 90 
79- 91 
80- 92 
81- 93 
82- 94 
83- 9 

6-004 
5'74: 
5-474 
c- 20/; 
4 936 
4*664 
4-395 
4*149 
3*927 
3*747 
3*565 
3*37c 

3*180 
2*974 
2'743 
2-514 
2*324 
2*15 
2-004 
1*875 
1*768 
1*692 
1 605 
i*497 
i*339 
1*097 
o 863 
0*638 
0-511 
0-427 
o*379 

53- 7i 
54- 7 
55- 7 
56- 7 
57- 75 
58- 7 
59- 7 
•60-7 
61- 7( 
62- 8 
63- 8 
64.8 
65- 83 
66- 8 
67-85 
,68-86 
69- 87 
70- 88 
71- 80 
72- 9 
73*91 
74*9 
75*93 
76- 94 
77- 95 

11.68^ 
11 485 
11,284 
11.071 
10 84- 
10.606 
10.365 
10.128 

9 9°5 
9.67c 
9-452 
9.207 
8.951 
8.685 
8.404 
8.124 
7*839 
7.565 
7.318 
7.075 
6.836 
6.586 
6*3 23 
6.048 
5*764 
5.487 
5.221 
4 953 
4.694 
4 455 
4*231 
4-043 
3-844 
3-63 
3-431 
3.210 
2.974 
2.744 
2-557 
2.396 
2.252 
2.123 
2.01 c 
1 91c 
i-798 

1.661 
1.464 
i.iSfii 
0 93/ 
0.708 
0*575 
0.481 
0.42 

’ Interefi: 
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Jnterefl 4 per cent. 

Table V. Showing the Values of two Joint Li ves, ac- 
connng to the Prohiibililies of the Duration of Human 
Life among Males and Females collectively. 

In te re ft 4 per cent. 

Difference of age 24, 3c, 36, and 42 years. 

20-44 

■2 
2-26 

Value-. 
12.832 
13,409 

3.27113.778 
4-28,14003 
5.2914.037 
6- 30,1 4-°33 
7- 31,14.006, 
8- 3243-944 
9- 33!i3-855 

1 j-35 13.604 
^2-36113.4 28 

r 4-38:13.°23| 

16- 4o|i 2.570 
17- 41 12.351 
18- 4212.146 
19- 43 n.951 

11 
2i-45 ^ 55 
22-46 
23‘4 
24- 48 
25- 49 
26- co 
V-S' 
28 52 
29 53 
30-54 
3«-55 
32- 56 
33- 57 
34- 58 
35- 59 
36- 60 
37- 6i 
38- 62 
39- 6. 
40- 64 

751 

11-33 5 
11 107 
10862 
10.612 
10.364 
10.130 
9.894' 
9.659 
9 4T3 
9.167 
8.912 
8.6 51 
8 389 
8.114 
7-833 
7-56i 
7.296 
7-033 
6 763 

Aye- |V 
1- 31II2.I96 
2- 32II 2 730 
3- 33! 13 066 
4- 34 ! 3.264 
5- 354 3-277 
6- 3613 242 
7- 37! M-17o 
8- 3813059 
9- 39:12.913 

10- 40; 12 743 
11- 41 12 563 
12.4212.379 
13- 439 2 196 
14- 442 !.997 
15- 45:11.787 
16- 46 ix 562 
17-47 11-3 28 

; V a i Agc  
1- 37!n 465 
2- 38111.913 
3.39,12.164 
4-40.12.284 
5- 41 

6- 42 
7- 43 
8- 44 
9- 45 

10- 46 
11- 47 
12- 48 

I4*5° 

16- 52 
J7-53 / “T / ; " Dll J D 

i8-48ji 1 076118-54 
r9-49jxo.8i9j;i9.55 
20- 5O;10 567II20.56 
21- 5110 332:21.57 
22"52| 10 C92I22-58 
23-53 
24.54 
2 5-5 5 
26 56 
27- 57 
28- 58 
29- 59 
30 60 7.967 

4i-6ci 6.49 2 

3I*f1 

32- 62 
33- 63 
34- 64 

5-65 
36- 66 
37- 67 
38- 68 
39- 69 
40.70 
41-71 
42.72 
43-73 

74 

9 852 

9.602 
9-347 
9.080 
8.807 
8-534 
8.250 

7-702, 
7.446] 
7 *96 

2 3-5 9 
24- 60 
25- 61 
26- 62 
27- 63 
28- 64 
29- 65 
3° 66 
31 6 
32- 68 
33- 60 

6 942|34-70 
6-67935-7 ^ 
6.4C2jli36-72 
6.115 
5.828 
5-543 
5-254 
4-977 

137- 73 
138- 74 
139- 75 
140- 76 
k*-?? 

4 73°|42-78 

43- 79 
44- 80! 

242 12. 
12 185 
12.112 
12.004 
j 1 865 
11 694 
11 49 ? 
11.259 
1 x.oi 1 
IO-759 
10.51. 
f 0.264 

o 018 
9 761 
9.500 
9 228 
is. 9 c 3 
8.67^1 
8-385 
8.097 
7.823 
7-557 
7 297 
7 032 
6.761 
6 481 
6.197 
5-9 7] 
5.642! 
5 364: 
5-093 
4 8401 
4-603! 
4 4°5j 
4.195 

8:5c 
9 51 

10- 5; 
11- 53 
12- 54 
13- 55 
«4-55 
‘5-5/ 
16-58 
17 59 

8 6c 
19- 61 
20- 62 
21- 63 
22- 64 
23- 65 
:4-66 
5-67 

26- 68 
27- 69 
28- 7 
2 9-7 
30-72 
3J-73 
32- 74 
33- 75 
34- 76 
35- 77 
36.78 
37- 79 
38- 80 
39.81 

3-975! 40-8 
3 7621 
5-539| 
3-295j 
3-052 

1 \ aiu^. 
1- 43! IO.546 
2- 44; IO.946 
3- 45I1I.168 
4- 46) IX-260: 
5 47ii-i83 
6- 48 11 064 
7- 45 l0-915 

10.743 
10.560 
10357 
1 o. I - o 

41- 83 
42- 84 
43- 85 
44- 86! 

9.644 
9 371 

9.087 
8 799 
8503 
8 208 
7 928 

7.658 
7 356 
7.127 
6 851 
6.566 
6.275 
5-986 
5.702 
5 445 
5 x36 
4.881 
4 646 
4 453 
4.25! 
4 040 
3 833 
3 605 
3-352 
3.098 
2 889 
2 710 
2-553 
2.418; 
2.305! 

A2£3j 

S U R 
Iiiterefl 4 per cent* 

Ae . 
45- 69 
46- 70 
17-7X 

48- 72 
49- 73 
50- 74 
5I*75 
52- 76 
53- 77 
54- 78 
55- 79 

V atue-. I 
5.426 
5'153 
4.884 
4 633 
4.398 
4.205 
4 008 
3 ^03 
3 605 
3-38S 
3* 15c 

2 539 
2 38 
2 248 
2-i35 
2.0371 
j.nr6! 

56-80! 2 909 
57 81! 2.71 
58- 82! 
59- 83! 
60- 84^ 
61- 85 
62- 86' 
'63-87. 
64-88 
65.89 
66-90 
67.91 
68- 92 
69- 93 
7094 
71 95 

Ages 

91 

1.790; 
i 585] 
1.290; 
1.017" 
o 764 
0.617 
0.514 
0.411 

45- 75 
46- 76 
+7-77 
48 78 
+9-79 
50-80 

81 
52- 82 
53- 83 
54- 84 
55- 85 
56- 86 
57.87 
jB-SS1 

59-89 
60.90 
61- 91 
62- 92 
33'93 
64- 94 
65- 95 

Value-. 
4.128 
3.921 
3-7I5 
3-489 
3"238 

2.990 
2 792 
2 623 
2.475 
2 344 
2.232 
2.1-30 
2.010 
1.864 
1 644 
1-333 
1.05c 
0.789 
0.639 
0 533 
0.456 

45- 8i 
46- 82 
47- 85 
+8-84 
■=9-85 
50-86 

52-88 
53 89 
54-92 
55*91 

56- 92 
57- 93 
58- 94 
59*95 

Values. 
2.854 
2 684 
2-533 
2.396 
2.277 
2.171 
2.05c 
1.901 
1.681 
1.366 
1 078 
o 810 
0.655 
0.546 
0.464 

Ages. 
+ 5-87 
46- 88 
47- 89 
48- 90 
49- 9I 
50- 92 
51- 93 
52- 94 
53- 95 

VaUiCo. 
2.083 
1.933 
1.708 
1.3S5 
1.090: 
0.818 
c.662 
0.551 
0.468 

Sur vivor- 
ITiip. 

Tlie values of joint lives in tjiefe tablet have been com- 
puted for only one rate of intereft ; and of fmgle lives in 
Table III. for only two rates ot intereft. The following 
rules will fhow, that it would be a needlefs labour to com- 
pute thefe values (in ftrieft conformity to the obieivations) 
lor any other rates oi intereft. 

Account of a method of deducing, from the correft va- 
lues (according to anv obfervations) of any iingle or joint 
lives at one rate of intereil,' the fanie values at other rates of 
intereft. 

Preliminary Problems. 

Prob. I. The expesftation given of a (Ingle life by any 
table of obfervations, to find its value, fuppofmg the decre- 
ments of Hie equal, at any given rate of intereft. 

Solution. Find the value of an annuity certain for a num- 
ber of years equal to twice the expeftation. Multiply this 
value by the perpetuity increafed by unity, and divide the 
produft by twice the expedlation: The quotient fubtra&ed 
from the perpetuity will be the value required. 

Example. The expectation of a male life aged 10, by the 
Sweden obfervations, is 43.94. Twice this expectation is 
87.8$. The value of an annuity certain (or 87.88 years 
is (reckoning intereft at 4per cent.) 24.200. The produtft 
of 24.200 into 26 (the perpetuity increafed by unity) is 
629.2, which, divided by 87.88, gives 7.159. And this 
quotient fubtracted from 25 (the perpetuity) giv^s 17.84 
years purchafe, the value of a life aged ten, deduced from 
the expectation of life at that age, according to the Sweden 
obfervations. (See the Tables in Dr Price on Reverfions, 
vol ii.). 

Prob. IT. Having' the expectations; given of any two 
lives by any table of obfervations, to deduce from thence the 
value of the joint lives at any rate of intereft, fuppofing an 
equal decrement of life. 

Soluikti. Find the difference between twice the ex pec- 
'* tation 
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Survivor- tation of the youngtft life and twice the eapeftation of the 
^'P- oldefl life increafed by unity and twice the perpetuity. 

Multiply this difference by the value of an annuity certain 
for a time equal to twice the expe&ation of the oldeft life ; 

• and by twice the fame expectation divide the product, re- 
fervin'r the quotient. , 

From twice the perpetuity fubtraft the referyed quotient, 
and multiply the remainder by the perpetuity increafed by 
unity. This laft produft divided by twice the expectation 
of the youno ell life, and then fubtra&ed from the perpetuity, 
will be the required value. . 

When twice the exoeClation of the youncreft lire is great- 
er than twice the expectation of the oldeft. hte increafed by 
unity and twice the perpetuity, the referved_quotient, ir.ftead 
of being fubtracted from twice the perpetuity, muft be add- 
ed to it&, and the fum, not the difference, multiplied by the 
perpetuity increafed by unity. 

Example Let the joint lives propofed be a female life 
nged 10, and a male life aged 15 » and let the taole o: ob- 
fervations be the Sweden table for lives in geneial, and the 
rate of intereft 4. per cetit- 1 wice the expectations of the 
two lives are 90.14 and 83.28. 

Twice the expectation of the oldeft lire, increafed by uni- 
ty, and twice the perpetuity, is 134.28, which leffens by 
90.14 (twice the expectation of the youngeft life), leaves 
44.14. for the referved remainder. This remainder multi- 
plied by 24.045 (the value of an annuity certain for 83.28 
years), and the produCt divided by 83-28 (twice the expec- 
tation of the oldeft life), gives 12.744, the quotient to be 
referved ; which fubtraCted fiom double the perpetuity, and 
the remainder (or 37.25 s) multiplied by the perpetuity in- 
creafed by unity (or by 26) gives 968.630, which divided 
by 90.14 (twice the expeClation of the youngeft life) and 
the quotient fubtraded from the perpetuity, we have 14.254 
for the required value. 

The value of an annuity certain, when the number of 
years is a whole number with a fradion added (as will be 
commonly the cafe) may be beft computed in the following 
manner. In this example the number of years is 83.28. 
'flie value of an annuity certain for 83 years is 24.035. 
The fame value for 84 years is 24.072. The difference be- 
tween theie two values is 0.37 4 which difference multiplied 
by .28 (the fradional part of the number of years), and the 
produd (.0103) added to the leall of the two values, will 
give 24.045 the value for 83.28 years. 

General Rule. Call the corred value (fuppofed to be 
computed for any rate of intereft) the firft value. Call the 
value deduced (by the preceding problems) from the expec- 
tations at the fame rate of intereft, the fecond value. Call 
the value deduced from the expedations for any other rate of 
intereft the third value. 

Then the difference between the firft and fecond values 
added to or fubtraded from the third value, juft as the firft 
is greater or lefs than the fecond, will be the value at the 
rate of intereft for which the third value has been deduced 
from the expedations. 

The following examples will make this perfedly plain. 
Example I. In the two laft tables the corred values are 

given of two joint lives among mankind at large, without 
diftinguilhing between males and females, according to the 
Sweden obfervations, reckoning intereft at 4Let 
it be required to find from thefe values the values at 3 per 
cent, and let the ages of the joint lives be fuppofed xo and 
10. 

The corred value by Table IV. (reckoning intereft at 4 
per cent.) is 16.141. The expedation of a life aged 10 is 
45.07. The value deduced from this expedation at ^per 
cent, by Prob. II. is 14-539- The value deduced by the 

4 

r. fame problem from the fame expedation at 3 per cent, is Sur- 
16.808. The difference between the firft and lecond values ^ 
is 1.602, which, added to the third value (the firft being ^ 
greater than the fecond), makes 18.410, the value requited. 

Examble II. Let the value be required of a fingle male 
life aged 10, at 3 per cent, interefl, from the corred value at 
4 per cent, according to the Sweden oblervations. 

Firft, or corred value at 4 per cent, (by Table III.) is 
18.674. The expedation of a male life aged 10 is 43.94. 

The fecond value (or the value deduced from this expec- 
tation by Prob. I.) is 17.838. 

The third value (or the value deduced from the fame ex- 
pedation at 3 per cent ) is 21.277. 

The difference between the firft and fecond is .836; 
which (fince the firft is greater than the fecond) mull be 
added to the third ; and the fum (that is, 22.113) will be 
the value required. 

The third value at 5 per cent, is 15.286 ; and the diffe- 
rence added to 15.286 makes 16.122 the value of a male 
life aged 10 at 5 per cent, according to the Sweden obferva- 
tions. The exad value at 5 per cent, is (by Table III.) 
16.014. 

Again : The difference between 16.014 (the corred va- 
lue at 5 per cent.)y and 15.286 (the value at the fame in- 
tereft deduced from the expedation}, is.728; which, added 
(becanfe the firft value is greater than the fecond) to 13.335 
(the value deduced at 6 per cent, from the expedation) gives 
14.063, the value of the fame life, reckoning intereft at 6 

per cent. 
Thefe dedudions, in the cafe of fingle lives particularly, 

are fo eafy, and give the true values fo nearly, that it will 
be fcarcely ever neceffary to calculate the exad values (ac- 
cording to any given obiervations) for more than one rate 
of intereft. 

If, for inftance, the corred values are computed at 4 per 
cent, according to any obfervations, the values at 3, 3-I-, 4!, 
5, 6, 7, or $ per cent, may be deduced from them by the 
preceding rules as occafion may require, without much la- 
bour or any danger of confiderable errors. The values thus 
deduced will feldom differ from the true values fo much as a 
tenth of a year’s purchafe. They will not generally differ 
more than a 20th or 30th of a year’s purchafe. In joint 
lives they will differ lefs than in fingle lives, and they will 
come equally near to one another whatever the rates of in- 
tereft are. 

'The preceding tables furnifh the means of determining the 
exad differences between the values or annuities, as they are 
made to depend on the furvivorlhip of any male or female 
lives ; which hitherto has been a defuleratum of confiderable 
confequence in the dodrine of life-annuities. What has 
made this of confequence is chiefly the multitude of focieties 
lately ellabliihed in this and foreign countries for providing 
annuities for widows. The general rule for calculating from 
thefe tables the value of fuch annuities is the following. 

Rule. “ Find in Table III. the value of a female life at 
the age of the wite. From this value fubtrad the value in 
Table IV. of the joint continuance of two lives at the ages 
of the hufband and wite. The remainder will be the value 
in a fingle prefent payment of an annuity for the life of the 
wife, fhould flie be left a widow. And this laft value divi- 
ded by the value of the joint lives increafed by unity, will 
be the value of the fame annuity in annual payments during 
the joint lives, and to commence immediately.” 

Example. Let the age of the wife be 24, and of the 
hufband 30. The value in Table III. (reckoning intereil 
at 4 per cent.) of a female life aged 24, is 17.252. The va- 
lue in Table IV. of two joint lives aged 24 and 30, is 
13- which fubtraded from 17.252 leaves 3-797> the 

value 
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, vahie in a fingte prefent payment of an annuity of L. t for appctities 
the life of the wife after the hufhand ; that is, for the life of 

- the widow The annuity, therefore, being fnnpofed L. 20, 
its value in a fingle payment irf 20 multiplied by 3.797, that 
is, L. 7v94> And this laft value divided by 14.4^ (that 
is, by the value of the joint lives increaftd by unity), gives 
5.2the value in annual payments beginning immediately, 
and to be continued during the joint lives of an annuity or 
L. 20 to a wife aged 24 for her life, after her hufband 
aged 3 a. 

SURYA, the orb of the fun perfonified and adored by a 
fet'd of Hindoos as a god. He feemsto be the fame divinity 
w ith the Phoebus o4 Greece and Rome ; and the feet who 
pay him particular adoration are called Sauras. Their 
poets and painters deferibe his car as drawn by feven green 
borfes, preceded by Aran, or the Da-run, who afts as his 
charioteer, and followed by thoufands of genii worfnipping 

. him and modulating his praifes. He has a multitude of 
names, and among them twelve epithets or titles, which de- 
note his dilfindt powers in each ot the twelve months ; and 
he is believed to have defeended frequently from his car 
in a human fhape, and to have left a race on earth, who are 
equally renowned in the Indian ftories with the Heliadai of 
Greece : it is very fingular, that his two Ions called Afivinau 
or Afruinicumarau, in the dual, fhould be confidered as twin- 
brothers, and painted like Callor and Pollux; but they have 
each the character of ^Efculapius among the gods, and are 
believed to have been born of a nymph, who, in the form 
of a mare, was impregnated with fun beams. 

SUS, the Hog, in zoology, a genus of quadrupeds be- 
longing to the clafs of mammalia and order of bellua. There 
are four cutting teeth in the upper jaw, whofe points converge; 

f and, for the moft part, fix in the lower jaw, which ftand for- 
wards : There are two trifles in each jaw, thofe in the up- 

■' per jaw being fhort, while thofe of the under jaw are long, 
and extend out of the mouth. The fnout is prominent, 
moveable, and has the appearance of having been cut off, 
or truncated. The feet are armed with divided or cloven 
hoo*s. There are fix fpecies; the ferofa, mthiopicus, tajaffu, 
babyruffa, porcus, and africanus. The moft remarkable are, 

1. The ferofa, or common hog, having the body covered 
with briftles ; two large teeth above and below. In a wild 
Hate, of a dark brinded colour, and beneath the bridles is a 
foft fhort hair ; the ears fhort, and a little rounded. Tame ; 
the ears long, (harp-pointed, and flouching ; the colour ge- 
nerally white, fometimes mixed with other colours. In a 
tame ftate it is univerfal; except in the frigid zones, and in 
Kamtichatka, where the cold is very fevere. Since its in- 
trodudlion into America by the Europeans, it abounds to 
excefs in the hot and temperate parts. It is found wild in 
molt parts of Europe. In the forefts of South America 
there are vaft droves, which derive their origin from the 
European kind relapfed into a ftate of nature ; and are 
what Mr Bancroft, in his Hiftory of Guiana, delcribes as a 
particular fpecies by the name of Warree. They cannot 
bear exceflive cold ; inhabit wooded countries ; and are very 
fwkt. In America they are ufeful by clearing the country 
of rattle-fnakes, which they devour without danger. 

Of all quadrupeds, the hog is the moft rude and brutal. 
The imperre&ions of his form feem to have an influence on 
his nature and difpofitions. All his habits are grofs ; all 
his appetites are impure ; all his fenfations are confined to 
a furious luft, and a brutal gluttony. He devours indiferi- 
minately every thing that comes in his way, even his own 
progeny the moment after their birth. This voracioufnefs 
leems to proceed from the perpetual cravings of his ftomach, 
which is ot an immoderate fize ; and the groflhefs of his 
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k is provable, arifes from the bluntnefs of Ms 

fenfes of tafle and of feeling. The rudeneis of the hair, 
the hardnefs of the flrin, and the thicknefs of the fat, render ^aturai 
thde animals lefs fenfible to blows. Mice have been known Hiftory, 
to lodge upon a hog's back, and to eat his flein arrd fat, vo;* 1U. 
without his fhowing any marks of fenfibihty. The ether' 
fenfes of the hog are very good. It is well known to the 
hunters that the wild boar hears and fmells at a great di- 
fiance ; for, in order to furprile him, they are obliged to 
watch him in filence during the night, and to place them* 
felves oppofite to the wind, that he may not perceive the 
fmell, which never fails to make him turn back. 

But the hog, though the moft impure and filthy of all 
quadrupeds, is yet ufeful by the very iordidnefs ot its man- 
ners ; this alone devouring what is the refufe of all others, 
and contributing not only to remove what would be a nui- 
fance to the human race, but alfo converting the moil naufe- 
ous offals into the richeft nutriment : for this reafon its 
ttomach is capacious, and its gluttony exceilive : not that 
its palate is infenfible to the difference of eatables ; for where 
it finds variety, it will rejedl the worft with as diftinguiih- 
ing a tafte as other quadrupeds. 

The parts of this animal arc finely adapted to its way of 
life. As its method of feeding is by turning up the earth 
with its nofe for roots of different kinds, fo nature has given 
it a more prone form than other animals ; a ftrong brawny 
neck; eyes fmall, and placed high in the head ; a long 
fnout, nofe callous and tough, and a quick fenfe of fmelling 
to trace out its food. Its inteftines have a ftrong refem- 
blance to thofe of the human fpecies. The external form 
of its body is very unwueldly ; yet, by the ftrength of its 
tendons, the wild boar (which is only a variety of the com- 
mon kind) is enabled to fly from the hunters with amazing 
agility : the back-toe on the feet of this animal prevents its 
flipping while it deicends declivities, and muh be of Angular 
ule when purfued. Yet, notwithftanding its powers of mo- 
tion, it is by nature ftupid, Inaftive, and drowfy; much in- 
clined to increafe in fat, which is difpofed in a different 
manner from that of other animals, and forms a regular coat 
over the whole body. It is reftltfs at a change of weather, 
and in certain hjgh winds is fo agitated as to run violently, 
fereaming horribly at the fame time : it is fond of wallow- 
ing in the dirt, either to cool its furfeited body, or to de- 
ftroy the lice, ticks, and other infe&s with which it is in- 
fefted. Its difeafes generally arife from fcul feeding and 
intemperance ; meafles, impofthumes, and fcrophulous com- 
plaints, are reckoned among them. Thele are beft prevent- 
ed by keeping the animals, as the ancients ftrongly recom- 
mended, very clean in their Hies ; allowing them air, exer- 
effe, and a fufficiency of water. Linnaeus obferves, that 
its flefh is wholefome food for athletic conftitutions, or thofe 
that ufe much exercife ; but bad for fuch as lead a fedentary 
life : it is, however, of moft univerfal ufe ; and furnifhes 
numberlefs materials for epicurifm. 

The boar, or male of thefe creatures, is chofen with great 
care, when intended for the propagation of his fpecies; and 
is thus employed from the age ot two to five years, and 
then either fold or fatted. The males not allotted to this 
ufe are caftrated, fometimes at the age of fix weeks, and 
fometimes when they are fix months old ; and then fed to a 
great fize either for fale or for the ufe of the family. Sows 
are kept for breed generally from one year old to feven, and 
are then fpayed and fatted. They have commonly more 
greafe on their inteftines than hogs, thefe being fatteft on 
their backs. 

As to .the age of thefe animals, it is faid that the life of 
the wild boar may be extended to twenty-five or thirty years. 

C c Ario 
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AriSotte fays, that hogs in general live twenty years j and 
adds, that both males and females are fertile till they arrive 
at the a^e of fifteen. They can engender at the ape or 
nine or twelve months ; but it is betcer to reftrain them till 
they be eighteen months or two years. The firfl htter ot 
the fow is not numerous; and. when only one year old, her 
pigs are weak, and even imperfeft. She may be faid to be 
in feafon at all times. Though full, fhe lolieits the ap- 
proach of the male. This may be regarded as an excefs 
among animals; -for almofl every other fpecies refufe the 
male after conception. The ardour of the fow, though 
almoft perpetual, is however marked by paroxyfms and un- 
moderate movements, which always terminate by her wal- 
lowing in the mire. She, at the lame time, emits a tine 
whitifn fluid. She goes four months with young ; brings 
forth in the beginning of the fifth ; and foon a:terwards fo- 
licits the male, is impregnated a fecond time, and of com fe 
brings forth twice a-year. The wild low, which eveiy way 
refembles the domeftic kind, produces only once a-year. 
This difference in fertility is probably owing to want of 
nourilhment, and the neceffity of fuckling her pigs much 
longer than the domeftic fow, which is never allowed to 
nurle her young above fifteen days or three weeks. Omy 
eight or nine of the litter are kept longer ; the reft are fold, 
in fifteep days, pigs are excellent food. 

As thefe creatures, though exceedingly voracious, will 
feed almoft on any thing, they are bred and kept everywhere, 
and are quickly and cheaply fatted. In miry and in marftiy 
grounds (from which they are not averfe) they devour 
worms, frogs, fern, rufti, and fedge roots. In drier and in 
woody countries, they feed on hips, haws, floes, crabs, mail, 
chefnuts, acorns, See. and on this food they will grow flefhy 
and fat. They are a kind of natural fcavengers, will thrive 
on the trafh ot an orchard, the outcafts of the Kitchen, the 
fweepings of barns and granaries, the offals of a market, and 
moft richly on the refufe of a dairy. If near the fea, they 
will fearch the fhores for fhell *.lh ; in the fields, they eat 
grafs ; and in cities and large towns they are kept in great 
numbers, and iupported chiefly by grains. It is evident 
that the facility of feeding them everywhere at a fmall ex- 
pence, is a national benefit, more eipecially in a country 
where the people are accuftomed to eat flefh daily, and 
could not perhaps perform their daily labour if they did not. 
It is no lefs obfervable, that notwithftanding this facility of 
feeding, and the multitudes of fvvine maintained, they feldom 
fail ot coming to a good market. In no part of Europe is 
the management of thefe creatures better underftood than 
in Britain. The time of farrowing is adjlifted to the nature 
of the farm, the food it can fupply ; and the number of 
pigs fold and kept are in like manner adjufted. New kinds 
of food, more wholefome and nutritive than what were ufed 
formerly, have been introduced, fuch as turnips, carrots, 
clover, &c. They are in moft places regularly managed 
and clofely attended. Tuffer, many years fiinee, affirmed 
from his own experience, that a fow might bring as much 
profit as a cow\ In fome counties, it is faid, a fow de- 
pendent on a dairy hath produced, all expences deduced, 
about tol. in the fpace of a year. It may be fome fatis- 
fa£tion to the reader to know, that, on a nice calculation, 
the annual profits of a fow in France are found to be be- 
tween 50 and 60 Hvres.—In Britain, thefe animals in differ- 
ent counties are of very different fizes. In Eeicefterfhire, 
Northamptonfhire, and Pcmbrokeftiire, they are very large. 
In Hampftiire, Wiltfhire, and wherever they can run in the 
woods, and feed on maft and acorns, their flefh is firmer and 
better. The Chinefe fwine are common with us : they are 
fmallerj blacker* and their legs fhorter than ours : fo that* 

when fat, their bellies literally touch the ground. They $ 
thrive exceedingly well with us, are very prolific, and their ’H w 
flefh very fine and well-tafted. 

In confidering the advantages derived from thefe crea- 
tures, it is to be obferved, that the fiefh of all their different 
kinds, and at all ages, is looked upon as a very fubftantial 
and agreeable aliment; and of courfe, in their proper feafons, 
the different forts of provifions thus fupplied are all of them 
very faleable. The wild boar was efleemed a prime delicacy 
amongft the Romans, and the flefh of the tame was much 
more in favour with our anceflors than with us; though 
brawn has ft ill many admirers, is made in the greateft per- 
fedtion, and confidered as a rarity peculiar to this country. 
Pork, though it might be wifely prohibited in fome warm 
countries, is found by experience equally nutritive and fa- 
lutary here. As fuch it furnifhes a very large proportion 
of that food which is vended in our markets. It takes fait 
better, and keeps longer, than the flefh of any other animal; 
and the confumption of it is prodigious when pickled or 
falted, more efpecially in our foreign garrifons and in the 
fea-fervice. Our bacon is differently cured, fo as to render 
it acceptable to all palates ; and our hams are not at all in- 
ferior to thofe of other countries. Frefh pork fells nearly 
as dear as beef; the lard brings double or triple the price; 
the blood, the inteftines, the feet, and the tongue, are all 
prepared as food. The fat of the inteftines and web, which 
differs from common lard, is employed for greafing axles 
of wheels, and for many other purpofes. Sieves are made 
of the fkin ; and brufhes, pencils, See. of the briftles. The 
dung is reputed next in value to that of fheep. Mr Wor- | 
lidge * propofes that fwine fhould be turned into a cloie well-* jg 
paled, and planted with greens, pulfe, and roots, on which T “3: 
they may feed, and by their trampling and their dung raife!' 
a great quantity of excellent foil. Mr Mortimer f affures us f ■ f 
that fome, on poor light (hallow land in Staffordftnre, fowH r> 
a fmall white pea, which they never reap, but turn in i'o?" , 
many hogs to eat them as they think they will fat; and' 
there they' lie day and ni-)ht, and their dung will fo enrich 
the land, that it will bring a good fward upon it, and will 
graze many year? afterwards. Qnr old hufbandmen had an 
ill opinion of this dung, as fuppoiing it bred weeds, but it 
will probably not obtain much credit at prefent. In fome 
places they wafh with hogs dung for want ot foap ; which 
anfwers tolerably well, it the linen hangs long enough in the 
air to become thoroughly Iweet. 

The wild boar was formerly a native of our country, as 
appears from the laws of Hoeldda, who permitted his grand 
huntfman to chace that animal from the middle of Novem- 
ber to the beginning of December. William the Conque- 
ror punifhed with the lofs of their eyes any that were con- 
victed of killing the wild boar, the flag, or the roebuck; 
and Fitz Stephen tells us, that the vaft foreft that in his 
time grew on the north fide of London, was the retreat of 
flags, fallow'-deer, wild boars, and bulls. Charles I. turned 
out wild boars in the New Foreft, Hampfhire'; but they 
were deftroyed in the civil wars. 

On the continent the wild boar is hunted with dogs, or 
killed by furprife during the night, when the moon (bines- 
As he runs flowly, leaves a ftrong odour behind him, and 
defends himfelf againft the dogs, and often wounds theur 
dangeroufly, fine hunting dogs are unneceffary, and would 
have their nofe fpoiled, and acquire a habit of moving flow- 
ly by hunting him. Mafliffs, with very little training, are 
fufficient. 'The oldeft, which are known by the tradl of their 
feet, fhould only be attacked : A young boar of three years 
old is difficult to hunt down ; becaufe he runs very far with- 
out Hopping. But the older boars do not run far, allow 
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the dogs to run near, and often flop to repel them. 
rJnif the day, he commonly remains in his foil, which is in 
the molt fequeftrated part of the woods. He comes out 
in the night in quell of food. In fummer, when the grain 
is rine, it is eafy to furprife him among the cultivated fields, 
which he frequents every night As foon as he is {lain, 
the hunters cut off his tellicles, the odour of which is fo 
flrong, that in a few hours it would infeft the whole fleffi. 
The fnout of an old boar is the only part that is efteemed ; 
but every part of the caftrated and young boar, not exceed- 
ing one year fed, makes delicate eating. The pork of the 
domeftic boar is Hill worfe than that of the'wild boar ; and 
it can only he rendered fit for eating by caftration and fat- 
tening. The ancients caftrated the young hoars which 
they could carry oft' from their mothers, and returned them 
to the woods, where they grew fat, and their pork was 
much better than that of domtflic hogs. There are feveral 
varieties of the common hog. 

2- The cethiopicus, or Ethiopian hog, with fmall tufks in 
the lower jaw, very large ones in the upper, in old boars 
bending towards the forehead in form of a femicircle : no 
fore teeth : nofe broad, depreffed, and almoft of a horny 
hardnefs : head very large and broad : beneath each eye a 
hollow, formed of loyfe Ikin, very foft and wrinkled ; under 
thefe a great lobe or wattle, lying almoft horizontal, broad, 
flat, and rounded at the end, placed fo as to intercept the 
view of any thing below from the animal. Between thefe 
and the mouth on each fide, there is a hard callous protu- 
berance. The mouth is fmall: Ikin dufky : btiftles difpo- 
fed in fafciculi, of about five each ; longeft between the ears 
and on the beginning of the back, thinly diiperfed on the 
reft of the back. Ears large and ftiarp pointed, infide lined 
with long whitilh halts : tail {lender and fiat, not reaching 
lower than the thighs, and is covered with hairs dtfpofed in 
fafciculi. Body longer, and legs fiiorter, than in the com- 
mon fwine: its whole length 4 feet 9 inches ; height be- 
fore, 2 feet 2 inches: but in a wild ftate, it grows to an 
enormous fize.—Thefe anin.als inhabit the hottdl parts of 
A'rica, from Senegal to Congo, aVo the ifland of Madagaf- 
car. We know little of their nature ; but they are re- 
prelented as very fierce and fwift, and that they will not 
breed with the domeftic low. 

3. ’1 he t 'j'ffu, pecary, or Mexican hog, with four cut- 
ting teeth above, and fix below : two tulles in each jaw ; 
thole in the upper jaw pointing down, and little apparent 
when the mouth is fhut ; the others hid : length from nofe 
to the end of the rump about three feet: head not fo taper 
as in common fwine : ears fiiort and eredl : body covered 
with briltles, tlronger than thofe of the European kind, and 
more like thofe o( a hedge-hog ; they are dufky, lurroimded 
with rings of white ; thofe on the top of the neck and back 
are near live inches long, grow fhorter on the fides ; the 
bdly almoil naked ; from the fhoulders to the brealt is a 
hand of white : no tail: on the lower part of the back is a 
gland, open at the top, difeharging a fetid ichorous liquor; 
this has been by miflake called a navel.—Inhabits the hottefl 
parts of South America, and feme of the Antilles : lives in 
the lord's on the mountains: not fond of mire or maifhy 
places: lefs tat than the common hog. Thefe animals go in 
great droves. They are very fierce, and will fight ftoutly 
with the beafts of prey : the jaguar, or American leopard, is 
their mortal enemy ; often the body of that animal is found 
with feveral of thefe hogs fiain in combat. Dogs will fcarce 
attack this animal: if wounded, it will turn on the hunters. 
I hey feed on fruits and roots ; alfo on toads and all man- 

ner of ferpents, which they hold with their lore-teet, and 
via with great dexterity. The flefh is reckoned very good 

s u s 
food ; hut all writers agree that the dorfal gland mull be Sus 
cut out as foon as the animal is killed, or the flelh will be- s,,a-cy 
come fo infefled as not to be eatable. The Indian name of ‘  [ 
this fpecies is paquiras, from whence feems to be derived that 
of pecary. There are more varieties of this fpecies, the 
tajnjju minor and the patera. 

4. The babyrtjJJh, or Indian hog, with four cutting teeth 
in the upper, fix in the lower jaw; ten grinders to each 
jaw; in the lower jaw two tufks pointing towards the 
eyes, and {landing near eight inches out of their fockets; 
from two fockets on the outfide of the upper jaw two other 
teeth, twelve inches long, bending like horns, their ends 
almoft touching the forehead: earsimall, eredl, ftiarp-point- 
ed : along the back are fome weak briftles ; on the reft of 
the body only a fort O' wool, fuch as is on the lambs : the 
tail long, ends in a tuft, and is often twilled : the body 
plump and fquare. Inhabits Buero, a fmall ifie near Am- 
boina : it is alfo found in Celebes, hut neither on the con- 
tinent of Alia or Africa; what M. de Buffon takes for it 
is the Ethiopian boar. They are fometimes kept tame in 
the Indian ifles: live in herds : have a very quick feent: 
feed on herbs and leaves of trees; never ravage gardens like 
other fwine: their flefh well tailed. When purfued and 
driven to extremities, they rufh into the fea, fwim very well, 
and even dive, and pafs thus from ifle to ifle. In the forefts 
they often reft their heads, by hooking their upper tulles 
on fome bough. The tulks, from their form, are uielefs in 
fight. 

SUSA, the ancient royal refidence of the kings of Per- 
fia, built by Darius Hyllafpis, according to Plmy ; though 
he probably only reflored it, being a very ancient city, 
founded by Tithonus father of Memnon. It was in com- 
pafs 1 20 fladia, of an oblong quadrangular form, with a ci- 
tadel called Memnoneim. In leripture it is called Sufan, 
the royal citadel, from the great number of lilies growing 
in that dillridl (Athenaeus) ; fituate on the river Uhlai, or 
Eulaeus (Daniel) : and the Spaniards call at this day a lily 
aftfena (Pinedo). Sufa was the winter, as Ecbatana was 
the fummer, relideuce of the kings of Perfin, (Xenophon, 
Strabo, Plutarch). Elere the kings kept their treafure, 
(Herodotus.) Now called Tujier. 

SUSPENSION, in Scots law. See Law, n° clxxxv. 5, 
6, and 7. 

SUSSEX, a county of England, deriving its name from 
its fituation in refpedl of the other Saxons, and cailed Su(Jext 
i. e. the country of the South Saxons, has Hamplhire on 
the weft, the Britilh channel on the fouth, Surry on the 
north, and Kent on the eall. Its length is 65 miles, its 
breadth 30, and its circumference 170. It is divided into 
6 rapes, and thefe into 65 hundreds, in which are 342 
parilhes, of which 123 are vicarages, one city, 16 market- 
towns, 1,140,000 acres, and about 120,000 fouls. It Goucrh's 
has few good ports, though it lies alon >• the channel for ^ 
65 miles, which is its greateft length, the coaft being- en- 
cumbered in many places with rocks ; and where it is moreV0i. i. 
open, fuch quantities of fand are thrown upon it by thep. 192. 
fouth-weft winds, and the harbours fo choaked.up, that 
they will not admit veffels of any great draught or burden. 
The county is well watered by the rivers Arun, Adar, 
Oufe, Rother, Lavant, Cuckmeer, Alhburn, and AFten, 
by which it is well lupplied with filh, as well as from the 
fea. Hence different places of the county are famed for 
different forts of fiflt, as the Arun for mullets, which enter 
it from the fea in fummer in Ihoals, and by feeding upon a 
particular kind of herb become extremely delicious: Chi- 
cheller tor lobfters, Selfey for cockles, Amberley for trout, 
Pulborough for eels. Rye for herrings, and the county in 
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general for cnrp. It is remarkable, that all the rivers 
above mentioned rife and fall into the fea within the county^ 

The air, as well as the foil, is various in d.fiferent parts of 
the county. Upon the coall the air is agudh, upon t ie 
hills and downs pleafant and wholefome ; but lomewhar 
moift and foggy in the valleys, the foil being deep and rich, 
and the vegetation in fummer very vigorous, i he downs 
in fome places are very fertile in corn and grafs ; in others 

feed great flocks of Iheep, whofe fldh and wool are 
of the latter no incontiderable quantity is 

In the Weald and the 

they 
very fine ; but 
clanddiinely exported to I'ranee. ... T 

the roads are very deep, elpecially in wurtei. in 
woods, and fome foreifs in other 

valleys 
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miles; but the breadth from north to ibuth does not exceed 
12 in fome places. It is very hilly ; and the nounuins are 
fo high, that the fnow remains on the tops of them till mid. S''J 

fummer. It is watered by Navern, from whence it derives 
its name ; as this diftriti gives a title to the tldell ion of 
the tarl of Sutherland. Here are feveral woods, frequented 
by deer and other game, which the people take great de- 
light in hunting. Iron-mines have been worked in fome 
places, but to no great advantage. Strathnavern has many 
freih water lakes or lochs ; the chief of which arc Loch Na. 
vern and Loch Lyel: there are feveral Hands on the north- 
ern coall ; and in various parts of the country we fee monu. 

ti e nortr, Quarter are many woods, and tome roreus m uuici ments of victories obtained oyer the Bants or other foreign 
-ices ; whence the kms’sbrd8 see fupplictl with the largell iovttders. Scthetland httaftsof fome towns, and a ™, a,,. 
Ld belt timber in England, befide what is made into char- ny villages. 1 he people are numerous, hardy, bold, and 
coal and confumed in the iron-works ; lor on the call fide is 
plenty of iron ore, with furnaces, forges, and mills for ma- 
nufafturing it. The gunpowder of this county is faid to 
excel that of any other. Thofe delicious birds called ’wheat, 
tars are bred in this fliire ; they are no bigger than a lark, 
but aimoil an entire lump of fat. i. hat part now called the 
Wild or Weald of Suffex, was anciently a mere defert for 
hogs and deer, of great extent, taking in a part, of Kent 

Surry ; and was called Anderida Silva, Laid Andred, tn 
and Andradfivald, from Anderida an adjoining city. This 
county is in the home-circuit and diocefe of Chicheiler, 
giving title of earl to the family of Yelverton, and fends 28 
rnembers to parliament, viz, two for the county, two for 
the city of Chichefter, and two for each of the following 
towns, Horuham, I.ewes, Bramber, Eaft-Crrinflead, Mid- 
hurft, Shoreham, Staining, Arundel, Haftings, Rye, Win- 
chelfea, and Seaford ; of which the four latl are cinque- 
ports. 

SUTHERLAND, one of the moll northerly counties of 
Scotland. Including Strathnavern, it borders on Caithnefs 
to the north and north-eall, is bounded by the ocean on the 
north, the country of Aflynt on the welt, Rofs on the 
fouth, and by the German fea on the call and fouth-eaft. It 
ftretches about 70 miles in length, and 40 in breadth ; is 
generally hilly, tho’ in many parts arable ; well watered with 
fmall rivers and flreams replete with fifh, and exhibiting about 
60 lakes, the habitation of various lifh, fvvans, ducks, geele, 
&c. One of the largeft of thefe is Lochfhin, extending 18 miles 
in length. Some of them are interfperfed with fmall verdant 
Hands, which in fummer yield a very agreeable profpedl. 
On the coall are many commodious harbours, and all the 
hays fwarm with fifh ; nay, the fea in this place produces 
fome valuable pearls. Sutherland affords iron-flone, fvee- 
flone, lime-ftone, and flate, in abundance. Here are alfo 
quarries of maible, and mines of coal, though the people 
uie turf and peat for fuel. Lead ore, impregnated with fll- 
ver, and even lome gold, hath been found in this province, 
together with cryllals and pebbles. 

The air is fo temperate, and the foil fo good, that faffron 
has here been brought to perfe&ion. Many parts of the 
country are remarkably fruitful in corn, and the paflurage 
is excellent everywhere. Befides three great foreils, there 
are many fmaller woods in Sutherland, abounding with deer 
and other game. On the hills are fed numerous flocks of whofe employment it is to fee that the decks are kept clean 
fheep and black cattle ; fmall, yet fweet and juicy. There and neat. 
is one bird peculiar to this (hire, called knag, which refem- 
bles a parrot, and digs its nell with its beak in the trunks 
of oaks. The northern part, called Strdthnavern, and fepa- 
rated from the rell by a ridge of mountains, is bounded on 
the north by the Deucaledonian fea, on the weft by the channel 
called the Minch, on the eaft by Caithnefs, and on the fouth by 
Aflynt. The length of it, from eaft to weft, amounts to 34 

are numerous, 
enterprifing ; courteous to ftrangers ; cheerful, open, frugal, 
and induftrious. They, as well as their neighbours of 
Caithnefs, fpeak the language, and wear the garb, ufed iu 
the Lowlands of Scotland. They carry on a confiderabk 
falmon-ftfhery. They diive a traffic with their black cattle, 
{beep, and horfes, at the neighbouring fairs; but export 
their corn, barley, fait, coal, falmon, ialted beef, butter, 
cheefe, wool-lkins, hides, and tallow. Here are provitions 
of all forts in plenty ; and fo cheap through all this country, 
that a gentleman may keep houfe and live much more lump, 
tuoufly for 200 1. a-year than he can live for three times the 
money in the fouth of England. 

SUTLER, in war, one who follows the army, and fur- 
nifties the troops with provifion. Sutlers pitch their tents, 
or build their huts, in the rear of each regiment, and about 
head-quarters. 

SUTRIUM (anc. geog.), a famous city, and an ancient 
colony of the Romans, the key of Etruria ; founded about 
feven years after the taking of Rome by the Gauls (Vel- 
leius). Now Sutri in St Peter’s patrimony, on the river Poz- 
zolo ; furrounded on every fide with rocks, 24 miles to the 
north weft of Rome. 

SUTTON (Samuel), was born at Alfretton in Derby* 
{hire, and going into the army ferved under the duke of 
Marlborough in Queen Anne’s wars with great credit. He 
afterwards came to'London, commenced brewer, and kept 
a coffee-houfe in Alderfgate-flreet, which was well frequent- 
ed by the learned men of that time, by whom Mr Sutton 
was much refpetted, as a man of ilrong natural parts and 
uncultivated genius. About the year 1740 he Ichemed a 
very Ample and natural method for extracting the foul air 
from the wells of {hips, by pipes communicating with the 
fire-places of the coppers ; which operated as long as any fire 
was kept burning for the ftiip’s ule. He took out a patent 
in 1744, to fecure the profits of his invention; ap.d died 
about the year 1752. 

•Sutton’s Air-pipes. See Am-Pipes. 
SUTURE, in anatomy, a kind of articulation peculiar 

to the cranium or fkull. See Anatomy, Part I. Se&. ih 
PaJim- . . . f Suture, in furgery, a method of uniting the lips of 
wounds together. See Surgery. 

SWABBER, an inferior officer on board fhips of war, 

SWABIA. See Suabia. 
SWALLOW, in natural hiftory, is claffed under the 

genus of Hirundo, under which article the different fpecies 
have been already deferibed. Concerning this bird, one cu-< ^ 
rious queftion, however, flill remains to be difeuffed, What I j 
becomes of it in the winter ? Upon this fubjeft there are 4 
three opinions. Some fay that it migrates to a wanner ch-j i« 
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fome, that it retires to hollow trees and caverns, about 50 leagues from the ooaft 
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where it lies in a torpid ftate ; and others have affirmed, that 
ft lies in the fame ft ate in the bottom of lakes and under the 
jce. The firft opinion is fupported by Mar fin'll, Ray, Wil- 
loughby, Catefby, Reaumur, Adanfon, Buffon, &c. The 
ftrfl and fecund opinion are both adopted by Pennant and 
White, 'i he third is fanftioned by RchaefFer, Hevelius, 
Derham, Klein, Ellis, Linnaeus, Kalm : and the fecond and 
third have been ftrongly defended by the honourable Daines 
Barrington. 

U bough we cannot help giving a preference to that ooi- 
nion which appears the moft probable, yet we do not think 
that any one of them is eftabliftied upon fuch evidence as fo 
curious a fubjeft requii-es, and as the advanced ftate of na- 
tural hiftory w'ould lead us to expedt. We ffiall therefore 
fiate the arguments upon which each opinion is founded as 
Lilly and diftindly as we can, and as often as pofiible in the 
very words oi their refpedlive advocates By doing fo, we 
(hall place the whole fubjed before the eyes of our readers, 
who will thus have an opportunity of examining it atten- 
tively, and of making fuch obfei vations and experiments as 
may lead to the truth. 

Firflipi- Thefe who aflert that the fwallow migrates to a warmer 
tu<iiiiatecl,CO(Jntry {n winier, argue in this manner : That many birds 

migrate, is a fa<d fully proved by the observations or natu- 
ral hiftorians (fee Migration). Is it not more probable, 
therefore, that fwallows, which difappear regularly every 
ieafon, retire to fome other country, chan that they lie in a 
ftate of torpor in caverns or lakes? But this opinion does 
not reft on probability, it is founded on facts. 

We often fee them collected in great flocks on churches, 
rocks, and trees, about the time when they annually ditap- 

| pear. The diredicn of their flight has been obfei ved to be 
AVJi/ Hi-ionthwand. Mr White, the ingenious hiftorian of Sel- 
fiotyi til- borne, travelling near the coaft of the Britifh Channel one 

morning early, faw a flock of fwallows take their departure. 
At the beginning of his journey he was environed with a 
thick fog; but on a large wild heath the mill began to 
freak, and dlfcovered to.ium nurnberlefs fwallows, cluitered 
on the ftauding bufhes, as if they had roofted there : as foon 
as the fun burft out, they were inllantly on wing, and with 
an eafy and placid flight proceeded towards the fea. Af- 
ter this he law no more flocks, only now and then a ftrag- 
gler. 

Mr Lafkey of Exeter obferved attentively the direction 
which a flock of {wallows took in the autumn of 1 793- On 
the 2 2d of Sept.about feven o’clock in the morning, the wind 
feing eafterly, accompanied with a cold drizzling rain, Mr 
Lafkey’s houfe was entirely covered with houfe-fwallows. 
At intervals large flocks arrived and joined the main body, 
and at their arrival an unufual chirping commenced. The 
appearance of the whole company was fo lethargic, that he 
found it an eafy matter to catch a confiderable number of 

_ • them, which he kept in a room all that day. By heating 
the room they all revived : he opened four of them, and 
found their ftomachs quite full. 'J. he main body occupied 
the houfe top all day, except for twro hours. About half 
an hour after nine on the morning ot the 23d, there was a 
great commotion, wnth very loud chirping, and within a few 
minutes after, the whole multitude took their flight, in a di- 
rect fouth-eaft diretiiou, having afeended to a great height 
in the atmofphere. He let go the birds which he had 
caught, at certain intervals till four o’clock, and they all 
flew toward the fame quarter. 

Not only has the direftion of their flight been obferved, 
but they have alio been found on their paflage at a 
great diftance from land. Mr Adanfon informs usj that 

turn 11 
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of Senegal four fvval- 5-wafiow, 
lows fettled upon the fhio on the 6th of October ; that v— 
thefe birds were taken ; and that he knew them to be 
European fwallows, wkich, he conjectures, were return- 
ing to the coaft of Africa. Sir Charles Wager’s autho- 
rity may alfo be appealed to: “ Returning home (faysPb\loftph\ca$ 
he) in the fpring of the year, as I came into foundings in 
our channel, a great flock of fwallows came and fettled onTfW v° ' 
all my rigping; every rope w’as covered, they hung on 
one another like a fwarm of bees; the decks and carving' 
were filled with them. They feemed almoft fa mi {bed and 
fpent, and were only feathers and bones ; but, being recruit- 
ed with a night’s reft, took their flight in the morning.’* 
This vaft fatigue pioves that their journey muff have been 
very great, confide ring the amazing fwiftnefs of thefe birds ; 
in all probability they had croffed the Atlantic ocean, and 
were returning from the fhores of Senegal, or other parts 
of Africa; fo that this account from that moft able and 
honeft teaman, confirms tire later information of Mr Adau- 
fon. 

Mr Kalm, who is an advocate for the opinion that fwal- 
lows lie immerfed in lakes during lire winter, acknowledges, 
that in crofting the Atlantic from Europe a fwallow light- 
ed on the fhip on the 2d September, when it had pafTcd on- 
ly two thirds of the ocean. Since, therefore, fwallows have jCa!,nt 
been feen affembled in great flocks in autumn flying off in Voyage, 
company towards fouthern climes, fmee they have been vc>h n p. 
found both in rheii paffage from Europe and returning 
again, can there Ire any doubt of their annual migration ^ 
— For Mr iArrington’s objections to this opinion, fee Mi- 
gration, p. 3 

The fecond notion (fays Mr Pennant) has great antiqui Second o- 
ty on its fide. Ariftotie and Pliny givo it as their belief, 
that fwallows do not remove very far from their fnmmer ha- m cavcrnB 
bitation, but winter in the hollows of rocks, and during that in a torpid 
time lof'e their feathers. The former part of their opinionLtc- 
has been adopted by feveral ingenious men ; and of late fe- 
veral proofs have been brought of fome fpecies, at leatt, ha- 
ving been diicovered in a torpid ftate. Mr ColUnfotf fa-Pennant's 
voured us with the evidence of three gentlemen, eye-witneffes Britife 
to numbers of (and martins being drawm out of a cliff on the 
Rhine, in the month of March I 762. And the honourable 
Daines Barrington communicated to us the following faCt, 
on the authority of the late Lord Belhaven, That numbers 
of fwallows have been found in old dry wralls and in fand- 
hills near his Lordfhip’s feat in Eaft Lothian ; not once on- 
ly, but from year to year ; and that when they were expo- 
fed to the warmth of a fire, they revived. We have alfo heard 
of the fame annual drfeoveries near Morpeth in Northumber- 
land, but cannot fpeak of them with the fame aflurance as 
the two former : neither in the two laft inftances are we cer- 
tain of the particular fpecies. 

11 Other witneffes crowd on us to prove the refidence of 
thofe birds in a torpid ftate during the fevere feafon. Firft, 
In the chalky cliffs of Suflex ; as was feen on the fall of a 
great fragment fome years ago. Secondly, In a decayed 
hollow tree that was cut down, near Dolgelli, in Merio- 
nethfhire. Thirdly, In a cliff near Whitby, Yorkfhire ; 
where, on digging out a fox, whole bufhels of fwallows were 
found in a torpid condition. And, laftly, The reverend 
Mr Conway of Sychton, Elintftrire, was fo obliging as to 
communicate the following fa£t : A few years ago, on look- 
ing down an old lead mine in that county, he obferved num- 
bers of fwallows clinging to the timbers of the {haft, feem- 
ingly afleep ; and on flinging fome gravel on them, they juft 
moved, but never attempted to fly or change their place ; 
this was between All Saints and Chriftmas. 
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Swallow. « Thefe are doubtlefs the lurking places of the later paper, importing, that by fifhing on the lake belonginfr to Swa 
. r r - _ 1 -v j—u.-.u „„ : uu A',, hig eftate of Gerdauen in winter, he faw feveral fwallows V,“H^ 
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hatches, or of thole young birds which are incapable of dt 
ftant migrations. There they continue infenfible and rigid; 
but like flics may fometimes be reanimated by an unfeafon- 
able hot day in the midfl of winter : for very near Chrilt- 
mas a few appeared on the moulding of a window of Mer- 
ton college, Oxford, in a remarkably warm nook, which 
prematurely fet their blood in motion, having the fame ef- 
feft as laying them before a fire at the fame time of year. 
Others have been known to make this premature appear- 
ance ; but as foori as the cold natural to the ieafon returns, 
they withdraw again to their former retreats. 

“ The above are circumftances we cannot but affent to, 
though feemingly contradictory to the common courfe of 
nature in regard to other birds. We muft, therefore, di- 
vide our belief relating to thefe two fo different opinions ; 
and conclude, that one part of the fwallow tribe migrate, 
and that others have their winter-quarters near home. If 
it fhould be demanded, why fwallows alone are found in a 
torpid ftate, and not the other many fpecies of foft billed 
birds, which likev/ife diiappear about the lame time ? rea- 
fons might be affiqned 

The third opinion we fhall ftate and fupport in the words 
of Mr Kalm. “ Natural hiftory (fays he), as all other hi- 
ftories, depends not always upon the intrinfic degree of pro- 
bability, but upon fafts founded on the teftimony of people 
ot noted veracity.— Swallows are feldom leen finking down 
into the water ; fwallows have not fuch organs as frogs or 
lizards, which are torpid during winter; ergo, fwallows live 
not, and cannot live, tinder water.—This way of arguing, 
I believe, would carry us, in a great many cafes, too far : 
for though it is not clear to every one, it may however be 
true ; and lizards and frogs are animals of a clafs widely dif- 
ferent from that of birds, and muft therefore of courfe have 
a different ftru&ure ; hence it is they are claffed feparately. 
The bear and the marmot are in winter in a torpid ftate, 
and have, however, not fuch organs as lizards and frogs ; 
and nobody doubts of their being, during fome time, in the 
moft rigid climates, in a torpid ftate : for the Alpine na- 
tions hunt the marmots frequently by digging their holes 
up ; and find them fo torpid, that they cut their throats, 
without their reviving or giving the leaf! fign of life during 
the operation ; but when the torpid marmot is brought into 
a warm room, and placed before the fire, it revives from its 
lethargy. The queftion mull therefore be decided by fatts; 
nor are thefe wanting here. i>r Wallerius, the celebrated 
Swedifh chemift, informs us, That he has feen, more than 
once, fwallows affembling on a reed, till they were all im- 
merfed and went to the bottom ; this being preceded by a 
dirge of a quarter of an hour’s length. He attefts likewife, 
that he had feen a fwallow caught during winter out of a 
lake with a net, drawn, as is common in northern countries, 
under the ice ; this bird was brought into a warm room, re- 
vived, fluttered about, and foon after died. 

“ Mr Klein applied to many farmers-general of the 
-king of Prufiia’s domains, who had great lakes in their di- 
ftridfs, the fifhery in them being a part of the revenue. In 
winter the fifhery thereon is the moft confiderable under the 
ice, with nets fpreading more than 200 or 300 fathoms, and 
they are often wound by ferews and engines on account of 
their weight.* 11 the people that were queftioned made af- 
fidavits upon oath before the magiftrates. Firft, The mo- 
ther of the countefs Lehndorf faid, that fhe had feen a bun- 
dle of fwallows brought from the Fnfhe-Haff (a lake com- 
municating with the Baltic at Pillaw), which, when brought 
.into a moderately warm room, revived and fluttered about. 
■Secondly, Count Schileben gave an inflrument on ftamped 

caught in the net, one of which he took up. in his hand, 
brought it into a warm room, where it lay about an hour, 
when it began to ftir, and half an hour after, it flew about ia 
the room. Thirdly, Farmer general (Amtman) Witkou. 
fki made affidavit, that, in the year 1740, three fwallows 
were brought up with the net in the great pond at Didlac- 
ken ; in the year 1741 he got two fwallows from another 
part of the pond, and took them home (they being all 
caught in his prefence) ; after an hour’s fpace they revived 
all in a warm room, fluttered about, and died in three hours 
after. Fourthly, Amtman Bonke fays, that having had the 
eftate of Klefkow in farm, he had feen nine fwallows brought 
up in the net from under the ice, all which he took into a 
warm room, where he diftinftly obferved how they gradual- 
ly revived ; but a few hours after they all died. Another 
time his people got likewife fome fwallows in a net, but 
he ordered them to be again thrown into the water. Fifth- 
ly, Andrew Rutta, a mailer fifherman at Oletflco, made af- 
fidavit, in 1747, that 22 years ago, two fwallows were 
taken up by him in a net, under the ice, and, being brought 
into a warm room, they flew about. Sixthly, Jacob Ko- 
fiulo, a mafter fifherman at Stradauen, made affidavit, that, 
in 1736, he brought up in winter, in a net, from under the 
ice of the lake at Rafki, a feemingly dead fwallow, which re- 
vived in half an hour’s time in a warm room; and he faw, in 
a quarter of an hour after, the bird grow weaker, and foon 
after dying. Seventhly, I can reckon myfelf (fays our au- 
thor) among the eye-witneffes of this paradox ot natural hi- 
ftory. In the year 1735, being a little boy, I faw feveral 
fwallows brought in winter by the fiftiermen from the river 
Viftula to my father's houfe ; where two of them were 
brought into a warm room, revived, and ftew about. I taw 
them feveral times fettling on the warm ftove (which the 
northern nations have in their rooms) ; and I recoiled! well, 
that the fame forenoon they died,' and I had them, when < 
dead, in my hand. In the year 1754, after the death of 
my uncle Godefroy Wolf, captain.in the Polifh regiment of 
foot-guards, being myfelf one of his heirs, I adminiftered 
for my co-heirs feveral eftates called the Starojly of Difchau, 
in Polifh Pruflia, which my late uncle fanned under the 
king. In January, the lake of Lyblhaw, belonging to 
thele eftates, being covered with ice, I ordered the fifh- 
ermen to fifh therein, and in my prefence feveral fwallows 
were taken, which the fifhermen threw in again ; but one I 
took up to myfelf, brought it home, which was five miles 
from thence, and it revived, but died about an hour after its 
reviving. 

“ Thefe are fadls attelled by people of the higheft qua- 
lity, by fome in public offices, and by others who, though 
ot a low rank, however, made thefe affidavits upon oath. It 
is impolfible to fuppoie indiferiminately that they were 
prompted, by views of interelt, to afl'ert as a fadt a thing 
which had no truth in it. It is therefore highly probable, 
or rather inconteftably true, that fwallows retire in the 
northern countries, during winter, into the water, and ftay 
there in a torpid ftate till the return of warmth revives 
them again in fpring. The queftion therefore, I believe, 
ought for the future to be thus ftated: The fwallows in 
tipain, Italy, France, and perhaps fome from England, re- 
move to warmer climates ; fome Englilh ones, and fome in 
Germany and ether mild countries, retire into clefts and 
holes in rocks, and remain there in a torpid ftate. In the 
colder northern countries the fwallows immerfe in the fea, 
in lakes, and rivers ; and remain in a torpid ftate, under ice, 
during winter. There are ftill fome objections to this latter 

after- 
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Sw^w. afftrtion, which wc mull remove. It is faid, Why do not 
L-;—' rapacious fifh, and aquatic quadrupeds and birds, devour 

thefe fwallows ? The anfwer is obvious, fwallows choofe on- 
ly fuch places in the water for their winter-retreat as are 
near reeds and rufhes; fo that finking down there between 
them and their roots, they are by them ftcured again ft the 
rapacioufnefs of their enemies. But others objeft, Why 
are not thefe birds caught in fuch frefh waters as are conti- 
nually haraffed by nets ? I believe the fame antwer which 
has been made to the firft objection will ferve for this like- 
wife. Fdhermen take care to keep off with their nets from 
places filled with reeds and rufhes, for fear of entangling and 
tearing their net ; and thus the flirtation of iwallows under 
water, is the reafon that they are feldom difturbed in their 
filent winter-retreats. What confirms this opinion flill 
more is, that fwallows were never caught in Pruffia according 
to the above-mentioned affidavits, but with thole parts of 
the net which palled near to the reeds and rufKes ; and fome- 
times the fwallows were yet faftened with their feet to a 
reed, when they were drawn up by the net. As to the ar- 

; gument taken from their being io long under water with- 
out corruption, I believe there is a real difference between 
animals fuffocated in water and animals being torpid there- 
in. We have examples of things being a long time un- 
der water ; to which we may add the intenfe cold of theie 
northern regions, which prefervts them. Who would have 
thought that fnails and polypes might be diffe&ed, and 
could reproduce the parts fevered from their bodies, if it 
was not a fa£l ? Natural hiftory ought to be fludied as a 
colledtion of faffs, not as the hiftory of our gueffes or opi- 
nions. Nature varies in an infinite manner ; and Providence 
has diverfified the inflinft of animals and their economy, and 
adapted it to the various feafons and climates.” 

With Mr Kalm’s concluding obl'ervations we heartily 
concur. Natural hiftory ought to be ftudied as a colleflion 

mi 1, of faffs; and it was from this very notion that we have 
I iv ea- ftated the above mentioned opinions fo fully, and brought 
W )ut together the faffs which the heft advocates for each opinion 
Lt>i have judged molt proper for fupporting them. We are 

fenfiblc of the great improbability of the third opinion, and 
know that many arguments have been ufed to prove its ab- 
furdity : fuch as thefe, The (wallow is lighter than water, 
and therefore cannot fink ; if it moults at all, it muft moult 
under water during its torpid ftate, which is very improba- 
ble ; there is no inllance of land animals living fo long under 
water without refpiration. Many other arguments of the 
fame fort have been advanced, and certainly afford a fhort 
way of deciding the queftion ; but unlei's they were fuf- 
ficient to prove the immerfion of fwallows a pliyfical im- 
poffibility, they are of no force when oppofed to the evi- 
dence of teftimony, it there be no caufe to iufpect the vvit- 
neffesof inaccuracy or defign. The true way to icfute fuch 
an opinion is by accurate obfervation and experiment. We 
have not heard of any accurate inquiries being made by 
philofophers in thofe northern countries where fwallows are 
laid to pais the winter under water. The count de Buft'on, 
indeed, (hut up fome fwallows in an ice-houfe by way of ex- 
periment, which died in a few days ; but as he does not tell 
us what precautions he took to make the experiment fuc- 
ceed, it is not intitled to any attention. 

Mr John Hunter made a very judicious experiment on 

’ ^le ^ai1^3 Thames, which is deferibed by a corre' i[ fpondent in the (7entleman,^, — — r- — ..m...,« .v,,.,. u. ,f) - , —  s Magazine, who afleits that he 
16. ^ it fr°m Mr Hunter himfelf. 

One year in the month of September, he prepared a room, 
with every accommodation and convenience which he could 
contrive, to lerve as a doimitory for fwallows, if they were 
ci pofed to fleep in winter. He placed in the centre a large 

1 SWA 
tub of water with twigs and reeds, &c. which reached to Swallow, 
the bottom. In the corners of the room he contrived ar-v v—- 
tificial caverns and holes, into which they might retire ; and vj ^ n 
he laid on the floor, or fufpended in the air, different lengthster’s expe- 
of old wooden pipes, which had formerly been employed inriment in- 
conveying water through the ftreets, &c. gtnious. 

When the receptacle was rendered as complete as poffible, 
he then engaged fome watermen to take by night a large 
quantity of the fwallows that hang upon the reeds in the 
I hames about the time of their departure. They brought 
him, in a hamper, a coniiderable number; and had fo nice- 
ly hit the time of their capture, that on the very day fol- 
lowing there were none to be feen. 

He put the fwallows into the room fo prepared, where 
they continued to fly about, and occafionally perch on the 
twigs, See. But not one ever retired into the water, the 
caverns, holes, or wooden pipes, or fhewed the leaft difpo- 
fition to grow torpid, &c. In this fituation he let them re- 
main till they all died but one. This, appearing to retain 
fome vigour, was fet at liberty ; when it mounted out of 
fight, and flew away. All the birds lay dead fcattered 
about the room ; but not one was found afleep or torpid, 
or had, if the conefpondent remembers, fo much as crept 
into any of the receptacles he had fo provided. ^ 

This experiment was ingenious, and certainly does render But nert 
the doftrine of immerfion much more improbable ; but it^e,ci^lve 

is not decifive; for it may ftill be urged by the advocateship 
for that doctrine, as Mr Kalm has done, that it may only northern 
be in the colder countries where fwallows retire into the climates, 
water. We formerly faid that none of the three opinions 
are fupported by fuch evidence as to fatisfy the mind com- 
pletely. Opinions which refpeff events which happen every 
year ought to be confirmed by a great number of obferva- 
tions, and not by a few inffances divefted of almofl all their 
concomitant circumftances. Can no better proofs be brought 
to prove the migration of fwallows than thofe of Adanfon 
and Sir Charles Wager, or the circumftances mentioned bv 
Mr W bite and Mr Tafkey refpeffing their difappearing ? 
We ought not merely to know that fome fwallows have 
taken a foutherly flight in autumn, that fome have been 
found at a great diftance from land in the fpring, or in har- 
veft ; but we ought to know to what countries they aftual- 
ly retire. Before we can reft fatisfied, too, that it is a ire- 
neral faff; that 1 wallows remain in a torpid ftate during 
winter, either in caverns or in the bottom of lakes, Sec. we 
muft have more proofs; we muft know what fpecies of fwal- 
lows they are faid to be, in what countries this event takes 
place, andfeveral other circumftances of the fame kind. g 

We cannot help being of opinion that much remains to Many 
be done in order properly to ascertain what becomes of th'etflin£s )'ct 

fwallows in Europe during winter. It would be neceffary,P'P'PP 
in the firft place, to know accurately what are the countries ,rcier to 
in which fwallows. are found. 2. Do they remain vifiblede'etmine 
the whole year? or, if they difappear, at what feafon doesthis Pa‘nt:> 

this happen, and when do they appear again? 3. Do they 
ever appear while a ftrong north wind blows, or do they only 
come in great numbers with, a fouth wind ? We will endea- 
vour to anfwer fome of thefe queftions in part; but muft re- 
gret, that all the information on this fubjeff; which we have 
been able to cull from the beft writers in natural hiftory is* 
very fcanty ; and we merely give it by way of fpecimen, 
hoping that future obfervations will foon render it more 
complete. ^ 

There are five fpecies which vifi.t Britain during the A few im*- 
fummer months ; the common or chimney fwallow, the mar- 
tin, fand martin, fwift, and goat-fucker. The chimney1 

fwallow frequents almoft every part of the old continent ^ 
being known (favs Dr Latham) from Norway to the Capa 

faffs ftateth 
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of North America, and in ieveralof the Weft Indian Ida . 
In Europe it difappears during the winter montin . \ 
pears generally a little after the vernal equinox ; but rather 
earlier in the Luthern, and later m the northern latitudes 
It adheres to the ufual feafons with much regularity, for 
though the months of February and March Ihould h-e un- 
commonly mild, and Aon! and May remarkably cold,_ it 
never deviates from its ordinary time, lathe edd fpnng 
of >740 tome appeared in' France before the inteds on 
which they feed had become numerous enou-fti to hipport 
them, and great numbers died f. In the mild and even 
warm fpr’mg of 1774 they appeared no earlier than ulna . 
They remain in fame warm countries the whole year. A.ol- 
ben affures us that this is the cafe at the Cape of Good 
Hope ; but (he fays) they are more numerous rn winter. 
Some birds of this fpecies live, during winter, even m Fu- 
rope ; for example, on the coaft of Genoa, where they fpend 
the niuht in the open country on the orange fhrubs. 

2. The martins are alfo widely diffufed through the old con- 
tinent ; but the countries where they retide or vifit have 
not been marked by naturalifts with much attention. 3. 
The /and martins are found in every part of Europe, and 

i Ibid. 537. frequently fpend the winter in Malta j.. Two birds of this 
fpecics were feen in Perigord in France, on the 27th Decem- 
ber when there was a foutherly wind, attended with 

# Mi 4S4.a little ' rain «. 4- Th= M‘f‘ vifits the whole conti.wnt of 
Europe ; has alfo been obfervedat the Cape of Good Hope, 
and in Carolina in North America. 5. ihe goat-fucker^ are 
not very common birds, yet are widely fcattered ^ 
are found in every country between Sweden and Africa : 
they are found alfo in India. In April the fouth-weft wind 
brings them to Malta, and in autumn they repafs in great 
numbers. , 

Mr Markwick of Catsfield, near Battle in Suilex, has 
drawn up an accurate table, exprefling the day of the month 
on which the birds, commonly called biigratory, appeared in 
fpring, and difappeared in autumn, for 16 years, from 1768 
to 1783 inchifive. The obfervations were made at Catsfield. 
From this table we (hall extraft the dates for five years, and 
add the very few obfervations which we have been able to 
collect refpefting the time when the fwallow appears and 

-.difappears in other countries. 

*Tranfac- 
tions of the 
Xjinnaan 
Society, 
vol. i. 

__ __       a v- „   
mind that can admire the wifdom of the Great Architect dam 

of nature. The inftindt of the fwallow is indeed wonder- 
ful : it appears among us juft at the time when infects be- 
come numerous ; and it continues with us during the hot 
weather, in order to prevent them from multiplying too 
much. It difappears when thefe inle&s are no longer 
troublefome. It is never found in folitude ; it is the friend 
of man, and always takes up its refidence with us, that 
it may protect our houfes and our flreets from being annoy- 
ed with fwarms of flies. 

StriLLorr-Wort, in botany. See Ascleptas. 
SWAMMERDAM (John), a celebrated and learned 

natural philofopher, was the fon of John James Swammer- 
dam, an apothecary and famous natutalift of Amfterdam, 
and was born in 1637. His father intended him for the 
church, and with this view had him inftrufted in Latin and 
Greek ; but he, thinking himfelf unequal to fo important a 
talk, prevailed with his father to confent to his applying 
himfelf to phyfic. As he was kept at home till he (hould 
be properly qua.luied to engage in that ftudy, he was fre- 
quently employed in cleaning his Other’s curiofities, and 
putting every thing in its proper place. This infpired our 
author with an eatly tafte for natural hiftory ; fo that, not 
content with the furvey of the cunoiities his father had pur- 
chafed, he foon began to make a colledftion of his own, 
which he compared with the accounts given of them by the 
beft writers. When grown up, he ferioufly attended to his 
anatomical and medical ftudies; yet fpent part of the day 
and the night in difeovering, catching, and examining the 
flying infects proper to thole times, not only in the province 
of Holland, but* in thofe of Guelderlsqid and Utrecht.— 
Thus initiated in natural hiftory, he went to the univerfity 
of Leyden in 1651 ; and in 1663 was admitted a candidate 
of phyfic In that univerfity. His attention being now en- 
gaged by anatomy, he began to confider how the parts of 
the body, prepared by diffeftion, could be preferved, and 
kept in conftant order for anatomical demonftration ; and 
herein he tucceeded, as he had done before in his nice con- 

1779- 
Firfl feen. Lnjl feen. 

Chirr.. Swal. Ap. 14. OCt. 29. 
Martins 14. 
Sand Mart. May 7. 
Swiit 9- 

1780. 

Ap. 39. 
8. 

May 6. 
1781. 
Ap. 8. 

May 13. 

Chim. Swal. 
Martins 
Sand Mart. 
Swift 

Chim. Swal. 
Mai tins 

Nov. 

Sep. 

Ofl. 15. 
Sep. 7. 

Sand Mart 
Swift 

1781. 
Fir ft feen. 

Ap. 16. 
May 12. 
17S2. 

Chim. Swal. Ap. 22. 
Martins 26. 
land Mart. May 15. 
Swift 18. 

1783. 
Chim. Swal. Ap. 13. 
Martins May I. 
Sand Mart. July 25. 
Swift May 13. 

I-of fen. 
Sep. 1. 

1. 

Sep. I. 
Nov. 2. 
Aug. 28. 

28. 

Nov. 

Sep. 
Nov. 

Clem. Swal 

4 Hvjfoit, 
ibid. 
J IVbite's 
Natural 
JHiftry of 
Selborne. 
§ Buffsm, 
2b id. 

In Burcundy f 
In Selborne, Hamplhire f Ap. 
In South Zeie, Devo:4hire f 
In 13’ackburn, Lanc^lhire f 
In Upfai in Sweden § 

4- 
3.5. 
20. 

Swifts. Martin?. 
Appear about 

Ap. 9. 
Ap. 24. Ap. 3c. 
May r. May 15. 
Ap. 23. 

May 9. 

S. Mart. 

Ap. 12. 

Were tables of the fame kind made in every different 
country, particularly within the torrid zone, It would be 
eafy to determine the queftion which we have been confi- 
dering. To many, perhaps, it may not appear a matter of 
Inch importance as to be worth the labour. We acknow- 

trivances for difiedling and managing the minuted infefts. 
Our author afterwards made a journey into France, where he 
fpent fome time at Saumur, and where he became acquaint- 
ed with feveral learned men. In 1667 he returned to Ley- 
den, and took his degree of Do&or of Phyfic. The next 
year the grand dcike of Tufcany being in Holland in order 
to fee the curiofities of the country, came to view thofe of 
our author and his father ; and on this occafion Swammer- 
dam made fome anatomical diffetfions of inlefts in the pre- 
fence of that prince, who was ftruck with admiration at our 
author’s great (kill in managing them, efpecially at his pro- 
ving that the future butterfly lay with all its parts neatly 
folded up in a caterpillar, by aftually removing the integu- 
ments that covered the former, and extricating and exhibit- 
ing all its parts, however minute, with incredible ingenuity, 
by means of inftruments of inconceivable finenefs. On this 
occafion the duke offered our author 12,000 florins for his 
{hare of the colleftion, on condition of his removing 
them himfelf into Tufcany, and coming to live at the 
court of Florence ; but Swammerdam, who hated a court 
lift, declined his highnefs’s propofal. In 1663, he publifh* 
ed a General Hiftory of Infefts. About this time, his fa- 
ther began to take offence at his inconfiderately negleftmg 
the praftice of phyfic, which might have fupported him m 
affluence ; and would neither fupply him with money nor 
clothes. I his reduced him to fome difficulties. In i6y> he 
publifhed his Hiftory of the Ephemeras ; and his father dy- 
ing the fame year, left him a fortune fufficient for his fup- 

° , port: 



S W E [ 
4*2'- part: he did not long furvlve him, for he died in 16S2. 
■ II Gaubius gave a tranflation of all his works from the origi- 
Swc<J ‘ nal Dutch into Latin, from which they Were tranflated into 

, ' English, in folio, in 1758. The celebrated Boerhaave wrote 
i his life. 

SWAN, in ornithology. Se^ Anas. 
SWANPAN, or Chinefe Abacus ; an inftrument for 

performing arithmetical operations, defcribed by Du Halde 
in his Hiltory of China. 

It is Compofed of a fmall board, crofTed with 10 or 12 
parallel rods or wires, each lining with ivory balls, which 
arc fo divided by a partition in the middle, that two are on 
one fide of it, and live on the other. The two in the up- 
per part Hand each for five units, and each of the five in the 
lower part for one. “ In joining and feparating thefe balls, 
they reckon much as we do with counters 5 but, according 

tut. >)7£.to our author, more expeditioufly than Europeans do even 
fl?4 with figures.” This is hardly credible ; but if all the Chi- 

nefe weights and meafures be decimally divided, as by his 
very lame defeription of the f'wanpan they would appear 
to be, it is eafy to conceive how computation may be 
made by this inftrument very expeditioully. The inftru- 
ment, too, may be fo contrived as to fuit any divifion of 
Weights and meafures, and in that form be ufeful to the 
blind ; but as we have elfewhere given deferiptions of fupe- 
rior inftruments, for their accommodation (fee Blind) it is 
needlefs to offer in this place any improvement of the fivan- 
fan. 

SWANEMOTE, Swainmote, or Sweinmote. See 
FoRKST-Courts. 

SWEARING. See Oath. 
SWEAT, a fenfible moifture iftuing from the pores of 

the Ikins of living animals. 
The excels of it dries and weakens the body, deprives 

^ the humours of their watery parts, and induces the blood to 
an inflammatory and atrabiliary difpofilion. A hidden fup- 

I prefiion of it will equally hurt as well as a fupprefiion of per- 
Ipiration. 

SWEATING sickness, a diforder which appeared in 
England about the year 1481, and was by foreigners called 
iht Englifi f<weat. It returned again in 1485 ; then in 1506 ; 

E afterwards in 1517. It appeared again in 1528, or 1529, 
at which time alone it fpread itfelf to the Netherlands and 
Germany: a circumftance which fhows the impropriety of 

Hf calling it the Englt/h fiueat, in Latin fudor Anglic anus; be- 
s fides, Sennertus takes notice, that it fpread as far as Den- 

mark, Norway, and France. It raged again in 1548. 
And the laft return of it in London was in 1551, when it 
was fo violent as in one day to take off 120 of the inhabi- 

, tants of Weftminfter. Some were feized abroad, and cut 
j oiF in the road, others at home. Some when awake, others 
j when fall afieep. Some died in a moment, and others 

in one, tw-o, three, four, or more hours after they began to 
|j fweat. 

SWEDEN, one of the moll northerly kingdoms of Eu- 
rope, lying between Lat. 55. 20. and 69. 30. north, and 

j . ween 120 and 320 call from London. On the fouth it 
is bounded by the Baltic, on the north by Danilh Lapland, 

ca^ by Mufcovy, and on the well by the mountains of 
0 Norway, being 8co miles in length and 350 in breadth. 

1 he eaily hiftory of Sweden is no lefs involved in fables 
* an that of moll other nations. Some hiftorians have pre- 
ten ed to give regular catalogues of the princes who reigned 
in Sweden in very early times ; but they differ fo much 
.unong themfelves, that no credit can be given to them, 

owever, all agree that ancient Scandinavia was firft go- 
Judees elefted for a certain time by the voice of 

e peope Among thefe temporary princes the country 
^ oi. XVIII, part I, 
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was divided, until, in the year of the world 2054, accord- Sweden, 
ing to fome, or 1951, according to others, Eric, or, if we' ^ 
believe Puffendorf, Suenon was raifed to the fuprerne power, 
with the prerogatives of all the temporary magiftrates uni- 
ted in his perfon lor life, or until his condudl ftiould merit 
depofitron. 

From this very early period till the year 1366 of the 
Chriltian era, the hiftories of Sweden prefent us with no- 
thing but what is common to all nations in their early pe- 
riods, viz. the endlefs combats and maffacres of barbarians, 
tending to no other purpofe than the effufion of blood. At % 
the time juil mentioned, however, Albert of Mecklenburg, Albsrt of 
having concluded a peace between Sweden and Denmark, vleck'en- 
which two kingdoms had been at violent war for fome^ur^ 
time before, was proclaimed king of Sweden. The peaces ^0*°^ 
wras of fhort duration, being broken in 1368; on which. 
Albert entered into an offenfive and defenfive league with 
the earl of Plolftein, the Jutland nobility, the dukes of Self- 
wick, Mecklenburg, and the Elanfe-towns, againll the kings ^ 
of Denmark and Norway. Albert proved very fuccefsful War with 
againll Waldemar kin^ of Denmark at that time, drivingDenrnarlc 

him entirely out of his dominions; but he himfelf was de-anii Nor“ 
feated by the king of Norway, wdio laid fiege to his capi- 
tal. Soon after this, a new treaty of peace was concluded, • 
by which Albert was allowed to enjoy the crown of Swe- 
den in peace. However, having formed a delign of render- 
ing himfelf abfolute, he fell under the difpleafure of his ftib- 
jedls, and Margaret of Norway wras proclaimed queen of 
Sweden by the malecontents. A war immediately enfued, 4 
in which Albert was defeated and taken prifoner ; but as f? defeated 
the princes of Mecklenburg, the earls of Holilein, and the and taken 
Hanfe towns, entered into a league in his favour, the war 

was fo far from being extinguilhed by this event, that it ra'c,f Norway, 
ged with more fury than ever. 

At length, in 1394, the contending parties came to an 
accommodation. Albert was fet at liberty, on condition get a^ij.er» 
that he fhould in three years furrender to Margaret all pre-ty. 
tenfions to the city of Stockholm; and the Hanfe-towns 
engaged to pay the fum of 60,000 marks of filver in cafe 
of Albert’s breach of faith. Not long after this, Erie 
the fon of Albert died ; and he, having no other child, did 
not think it worth his while to contend for the kingdom 
of Sweden : he therefore acquielced in the pretenfions of 
Margaret, and paffed the remainder of his ‘days at Meck- 
lenburg. 5 

Margaret died in 1415, and was fucceeded by Eric of Margaret 
Pomerania. This prince’s reign was cruel and. oppreffive «s f cceeded 
to the laft degree. The people were ruined by taxes ; and^^'j0 a 

the Danes being every where preferred to the offices of”^. ^ 
power, committed the greateft cruelties. The conlequence 7 
of this w^as a revolt; and Charles Canutfon, grand mare-A general 
fchal of Sweden and governor of Finland, having joined the'tjv^t 

malecontents, was declared commander in chief of their ar-£nc J, 
my. Eric wms now formally depoled, and commenced pi-pofed. 
rate : Canutfon was chofen regent: but beginning to op- 
prefs the people, and afpiring openly at the crown, the 
Swedes and Danes revolted; in confequence of which a re- 
volution took place, and Chriilopher duke of Bavaria, ne- 
phew to Eric, was chofen king of Denmark, Sweden, and 
Norway, in 1442. 

On the aeceffion of the new prince, complaints againfl 
Canutfon were brought from all quarters ; but, through the 
intereil of his friends, he efcaped the punifhment due to 
him ; and in 1448, Chriftopher having died after a tyrannical 
reign of fomewhat more than five years, he was raifed to 
the throne at which he had fo long afpired. However, the 
kingdoms of Denmark and Norway refufed to own allegi- 
ance to him; upon which a war immediately commenced. 
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Sweden. Jn taca peace was concluded, and Denmark for the pre- 
 fent freed3from the Swedifh yoke. Ne then dtd Canutfon 

The ihree lon8 enj°y even the crown °f Sweden HavmS 
kingdoms relk/X the archbhhop of Upfal, the latter form^fuch 
uniied un- a ftVon? party that the kin^ could not reh . . 
rier Chri- Df Denmark was called to the throne of Sweden ; and m 

k
n
ir!g j iro once more united the three kingdoms. He enjoyed 

h^itr but a (holt time; for bavin, be.ua to oppreft 
proves a his fubieds in an arbitrary manner, he was obliged to ret e 
tyrant, and to Der;mark {n ,46^. Katil bifhop of Lincoping, who 

Loi ven had driven out the king, took upon himfelf the office of re- 
gent Next year Chriilian returned with a powerful army ; 
but was defeated. The people then thought proper to re- 
cal Canutfon : but he, on his firft acceffion, having offend- 
ed the warlike Biihop Katil, was by him defeated, and coh- 
ered to renounce his right to the crown. Alter this the 
kinpdom was rent into fa&ions; between whom the molt 
cruel civil wars took place, until the year 1467, when Camit- 
fon was again recalled, and enjoyed the kingdom, though 
not without difficulty and oppoiition, till his death, which 
happened in 1470. r 

The confuiion in which the Swediffi affairs had been lo 
Jong involved did not ceafe on the death of Canutfon. Chri- 
ftian again invaded Sweden ; but was defeated by Steen 
Stare, nephew to the late king. After this the kingdom 
feems to have remained in peace till the year 1487, when the 
Ruffians invaded Carelia, committing everywhere the great- 

ravages. Thcie were foon driven out . but 111 1497’ ^ 
rupture happening betwixt Sture and the fenate, an offer 

9 was made of the Swediffi crown to John king of Denmark. 
John king prjace readily accepted the offer, and was crowned ac- 

j^a^k'ob cordingly \ but no foonei was he feated on the tin one than 
rainsYhe" he became odious to the Swedes, from his partiality to the 
Kwediffi Danes. In a ffiort time he fet out for Denmark, leaving 
crown, but hjg queen> w;th a ftrong garrifon, in the citadel of Stock- 
js^dnven Hc wag nQ fooneJ gone tlian the capital was inveft- 

ed : and though the queen made a noble defence, (lie was at 
laft obliged to capitulate, on condition of being allowed to 
pafs into Denmark. All the garrifon were made prifoners 
of war, and the queen herfelt was confined in a monaftery 
till the following year. 

The Swediffi affairs continued to be involved in the fame 
dreadful confution as we have already related, until the year 
1520, when a great revolution was effefted by Gnftavus 
Ericfon, a nobleman of the firft rank, who reftored the 
kingdom to its liberty, and laid the foundation of its future 

10 grandeur. The occafion of this great revolution was as foD 
Chriftian lows: In 1518, Chriftian king of Denmark invaded Swe- 
king of den, with a delign to fubdue the whole country ; but being 
Denmark defeated with great lofs by young Steen Sture, the regent 

Sweden at tlrdt time> fet for Denmark. But meeting with 
but is de- contrary winds, he made feveral defeents on the Swediffi 
feated and coaft, which he ravaged with all the lury of an incenfed 
driven out. barbarian. The inhabitants, however, bravely defended 

themfelves, and Chriftian was reduced to the utmoft diftrefs ; 
one half of his forces having periffied with hunger, and the 
other being in the molt imminent danger by the approach 
of a rigorous winter. He then thought of a ftratagem, 
which had almoft proved fatal to the regent; for having 
invited him to a conference, at which he defigned either to 
affaffinate or take him priioner, Sture was about to comply, 
had not the fenate, who fufpefted the plot, interpofed and 
prevented him. Chriliian then offered to go in perfon to 
Stockholm in order to confer with Sture, upon condition that 
fix hoftages fhould be fent in his room. This was accord- 
ingly done ; but the wind happening then to prove favour- 
able, he fet fail lor Denmark with the hoftages, of whom 
Guftavus Ericfon was one, Next year he returned 5 and 
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having drawn Sture into an arnbuffi, the regent received a Sw, 
wound of which he died fome time after. The kingdom 
being thus left without a head, matters foon came to the 
moft defperate crifis The army diffianded itfelf; and the^jj *■ 

;i 0! 
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fenate, inftead of taking proper meafures to oppofe the ene.ritA 
my, fpent their time in idle debates. Qhriiliati in the mean^0^ 
time advanced into the heart of the kingdom, deftroying^ 
every thing with fire and fword; but on his arrival atfQn; 
Strap.nez, he granted a fulpenfion of arms, to give the pen. 
pie time to deliberate on their fituation, and to refledt that 
they might eafily get rid of their troubles by ele&ing himud 
king. This they accordingly did ; and Chriftian proved>Aji 
one of the moft bloody tyrants that ever fat on the throne 
of any kingdom. Immediately after his coronation, he gavej 
grand entertainments for three days ; during which time hetY 
proje&ed the diabolical defign of extirpating at once all the 
Swediffi nobility, and thus for ever preventing the people 
from revolting, by depriving them of their proper leaders. As 
the tyrant had figned articles, by which he promifed indem- 
nity to all who had borne arms againft him, it became ne- 
ceflary to invent fome caufe of offence againft thofe whom 
he intended to deftroy. To accompliffi his purpofe, Gu- 
ftavus Trolle, formerly aichbiffiop of Upfal, bat who had 
been degraded from that dignity, in an oration before his 
majefty lamented the demolition of Stecka, his place of refi- 
dence, and the Ioffes fuftained by the fee of Upfal, amount- 
ing to near a million of money. He then proceeded in a 
bitter accufation againft the widow and the fon-in-law of 
Sture the late regent, comprehending in the lame accufa'- 
tion about 15 of the principal nobility, the whole fenate, and ( 
the burghers of Stockholm The confequence of this was,? 
that above 60 of the principal nobility and people of 
rank in Sweden were hanged up as traitors. Innumerable" 
other cruelties were committed ; part of which are owned 
by the Daniffi hiftorians, and minutely related by thoft_ofJ 
Sweden. At laft he departed for Denmark, ordering gib-f 
bets to be eretled, and caufing the pealants to be hanged on' 
them for the flighteft offences, all the way as he paffed along; 
and it is related of him, that at Jencoping he cauled two 
boys, one of feven and the other of nine years of age, to be 
whipped to death. 

This monftrous cruelty, inftead of fecuring him on the 
throne, exafperated the whole nation againft him. It has 
already been mentioned, that Guftavus Ericfon, or, as he is 
commonly called, Guftavus Vafa^ was among the number1 1'® 
of th^hoftages whom Chriftian had perfidioufly carried to) A 
Denmark in 1519. Large promifes had been made in or- 
der to reconcile him to Chriftian, and threats had been ufed 
for the fame purpofe, but all in vain. , Secret orders were 
given to ftrangle him in prifony- but the officer to whom the 
affaffination was committed remonftrated to the king about 
the coniequences of it, and prevailed on him ta change the 
fentence of death into clofe confinement in the caltle of Co- 
penhagen. Some of the hoftages periffied in confequence 
of the rigorous treatment they met with ; but Guftavus 
withftood all hardffiips. At laft one Banner, a Daniffi no- 
bleman, prevailed on the king to put him into his hands, w 
order to try whether or not he could prevail upon him to 
change his ientiments. The king, however, told Banner, 
that he muft pay 6000 crowns in cafe the prifoner fiiouk 
make his efcape. Banner generoufly affented ; and having, 
brought the noble prifoner to his fortrefs of Calo in Jut' 
land, icon allowed him all the liberty he could defire, anc 
otherwife heaped favours upon him. All this, however 
could not extinguiffi his remembrance of the cruelties a 
Chriftian, and the defire he had of being ferviceable to m 
country. He therefore determined to make his efcape 
and the liberty he enjoyed foon put him in a capacity ° ^ 
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Sweuu. effefttaf it. Having otic day mounted his horfe, under 
pretence of hunting 33 ufual in the foreft, when he got at a 
proper diitance, he changed his drefs to the habit of a pea- 
fant; and quitting his horfe, he travelled for two days on 
foot through by-paths, and over mountains almoft impaf- 
fable, arriving on the third at Flenfburgh. Here no one 
was admitted without a paffport; and" Guftavus dreaded 
prefenting himfclf to the governor or the officer upon guard, 
for fear of being difeovered. Happily for him, it ^chan- 
ced to be on that feafon of the year when the merchants 

I of Lower Saxony drove a coufiderable trade in cattle, 
which they purchafe in Jutland. Gullavus hired himfelf 
to one of thefe merchants; and under favour of his dif- 
guife efcaped out of the Daniffi territories, and arrived at 
Lubec. 

Banner was no fooner acquainted with his efcape, than 
he fet out after him with fhe utmod dih'gence, found him 
at Lubec, and reproached him with great warmth as un- 
grateful and treacherous ; but he was foon appeafed by the 
arguments urged by Guftavus, and efpecially by the promife 
he made of indemnifying him in the lofs of his ranfom. 
Upon this Banner returned, giving out that he could not 
find his prifoner. Chriftian was enraged at his efcape, ap- 
prehending that he might reverfe all his defigns in Swe- 
den ; and gave orders to Otho his general to make the 
itrideft fearch, and leave no means untried to arreil him. 
Guftavus applied to the regency for a fhip to convey him 

17 to Sweden, where he hoped he ftiould be able to form a par- 
temi ty ugainlt the Danes. He likewise endeavoured to draw 
vain the regency of Lubec into his meafures ; and reafoned with 

e-cy f0 muc^ zea| anS ability, that Nicholas Gemins, firft con- 
befcep Yas entirely Sa’ned ; but the regency could never be 
lis nl. prevailed on to declare for a party without friends, arms, 
| money, or credit. However, before his departure, the con- 
| ful gave him aflurances, that if he could raife a force fuf- 

ficitnt to make head againll the enemy in the field, he 
might depend on the fervices of the republic, and that the 
regency would immediately declare for him. Guftavus de- 
ire to landed at Stockholm ; but the captain of the 

Iihip, either having fecret orders to the contrary, or bufmefs 
eliewhere, (leered a different courfe, and put him on fhore 
near Cahnar; a city hitherto garrifoned by the troops of 
Lhriftina widow of the regent. In truth, the governor 

,8 Add this place for his own purpofes, and only waited to 
M »lake the belt terms he could with the Danes. When Gu- 
»f,avils ^nved, he made himfelf known to him and the prin- 
ricpal officers of the garrifon, who were moftly Germans, 
■wn j and his fellow-foldiers in the late adminiftrator’s army. He 
ipj flattered himfelf that his birth, his merit, and connedions, 

would immediately procure him the command. But the 
mercenary band, feeing him without troops and without at- 

i i ft™ crt8’ re£ardecl him as a defperate perfon devoted to de- rUJ ,on> re;ufed to embrace his propofals, and even threat- 
I I city kl °r betrav him> if he did not infta»tly quit the 

Difappointed in his expectations, Guftavus departed 
fireat expedition ; and his arrival beimr now publicly 

dS’ , ' Wa8 forC'<1 to have rt'co'lrfe “ his peafant’s 
“In h. CO”C'al h‘m from the Da,,1'h ™miries difperfed 
wTh, T V? rearcl‘ for hira- “ IfegKon loaded 

'9 i a,tv aaf J’l »d throaoh ever)' <lllarte'' of the DanHh 
f Jdermlnia “ “ M.*0 *” M ^ “ ?.«- 
Ihin in? ffisTefn FTm benfe he wrote to hl's fiends, notify- 

alftheir torcri ° and befeeching them to affemble 
into &m: "

rdi;;'° th,e arm^ 
^'fufed to embark in f J merbefieged,; but they’ t0°’ 
iempt. ln hazardous and defperate an at- 
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Guftavus nekt applied himfelf to the peafants: but they Sweden, 

anfwered, that they enjoyed fait and herrings under the 
government of the king of Denmark ; and that anv attemuts A y° ■ 
to bring about a revolution would be attended with certain ^in to*the 
ruin, without the profpeft of bettering their condition ; peafants. 
for peafants they were, and peafants they fhould remain, 
whoever was king.. At length, after feveral vain attempts 
to throw himielf into Stockholm, after that city was iur- 
rendered to the king, after the horrid maflaore of the fenate, 
and after running a thoufand dangers, and undergoing hard« 
fhips and fatigues hardly to be fupported by human nature, 
he formed the refolution of trying the courage and affe&ion 
of the Dalecarlians. While he was in the deepeft obfeurity, 
and plunged in almoft unfurmountable adverlity, he never 
relinquifhed his defigns nor his hopes. The news of the 
mafiacre had, however, very near funk him into defpon- 
dency, as thereby he loft all his friends, relations, and con- 
nexions, and indeed almoft every profpeft of fafety to him- 
felf or deliverance to his country. It was this that infpi- 
red the thought of going to Dalecarlia, where he might live 
with more fecurity in the high mountains and thick woods 
of that country, if he ffiould fail in the attempt of exciting 
the inhabitants to revolt. 

Attended by a peafant, to whom he was known, he Arrive, fn 
travelled in difguife through Sudennania, Nericia, and Oaieca i;a, 
Wcftermania, and, after a laborious and painful journey,ls ro^eft 
arrived in the mountains of Dalecarlia. Scarce had heby j1*5 *fuid<s 

finiffied his journey, when he found himfelf deferted by J0tork 
his companion and guide, who carried off with him all the the mines 
money he provided for his fubiiftence. Thus forlorn, 
deftitute, half ftarved, he entered among the miners, and 
wrought like a Have under ground, without relinquifhing 
his hopes of one day afeending the throne of Sweden. His 
whole profpeX for the prefent was to live concealed, and 
gain a maintenance, until fortune (hould effeX fomething 
in his favour: nor was it long before this happened. Ara jy

2 

woman in the mines perceived, under the habit of a pea-ed and re-F° 
fant, that the collar of his fhirt was embroidered. This cir-heved. 
cumftance excited cunofity ; and the graces of his perfon 
and converfation, which had fomething in them to attraX 
the notice of the meaneft of the vulgar , afforded room for 
fufpieion that he was lome perfon of quality in difguife, 
forced by the tyranny of the government to feek fhelter in 
thefe remote parts. The ftory came to the ears of a neigh- 
bouring gentleman, who immediately went to the mines to 
offer his proteXion to the unfortunate ftxanger; and was 
aftoniffied on recognizing the features of Guftavus, whofe 
acquaintance he had been at the univeriity of Upfal. 
Touched with compaffion at the deplorable fituation of fo 
diftinguifhed a nobleman, he could fcarce refrain from tears j 
but however had prefence of mind enough not to make the 
difeovery. At night he fent for Guftavus, mede him an offer 
of his houfe, and gave him the llrongeil affurances of his 
friendfhip and proteXion. He told him, he would meet with 
better accommodations, and as much fecurity as in the 
mines; and that, ftiould he chance to be difeovered, he would, 
with all his friends and vaffals, take arms in his defence. 

This offer was embraced by Guftavus with joy, and he 
remained for fome time at his friend’s houfe ; but finding 
it impoffible to induce him to take partrin his defigns, he ^ 1 

quitted him, and fled to one Peterfon, a gentleman whom 
he had formerly known in the fervice. By him he was re- 
ceived with all the appearance of kindn'efs ; and, on the 
very firft propofal made by Guftavus, offered to raife his 
vaffals. He even named the lords-and peafants whom he 
pretended to have engaged in his fervice ; but in a very few 
days after, he went fecrctly to a Damfti officer, and gave 
him information of what had pafied. The officer immedi- 
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Eteiy catifed the houfe to be fan-oundcd with foldiers, in 
fuch a manner that it feemed impoffible for 
make his efcape. In the interval, however, he efcape , 
being warned 'by Peterfon’s wife of the treachery of her 
hufband, and by her direction fled to the houfe of a cl gj 
man, her friend. By him Guttavus was received with a 
the refpeft due to his own birth and merit; and ktt the 
domeftic who condufted him fhould follow the treacherous 
example of his mailer, he removed him to the church, and 
conduded him to a fmall clofet, of which he kept the 
Having lived for fome time in this manner, Guflavus began 
to con full with his friend concerning the m oft proper me- 
thod of putting their fchemes in execution. Ihc pneit 
adviled him to apply direftly to the peafants themfelves 
told him that it would he proper to ipread a report, t 
the Danes were to enter Dalecarha m older to eftabhf 
taxes by force of arms ; and as the annua! feaft of all the 
neighbouring villages was in a few days to e , ^ 
not have a more favourable opportunity : at the fame tin 
he promifed to engage the principal pertons of the diocc.e 

„• Ve in Agreeabk’to this advice Guftavus fet out for Mora, 
efpoufed by where the feaft was to be held. He found t e pea an^s 
,be peafantsafready informed of his defigns,' and impatient to fee him. 
of Dalecar- alrCady prepoffeffed in his favour, they were oon 
iia’ excited to an enthufiafm in his caufe, and mftantly refolved 

to throw off the Danifh yoke. In this defign they were 
more confirmed by their fuperftition ; fome of their old me n 
having obferved that the wind had blown from the north 
while Guftavus was fpeaking, which among them was rec- 
koned an infallible omen of fucceis. Guftavus did not 
give their ardour time to cool, but mftantly led them againft 
the governor’s caftle ; which he took by affault, and put 
the oarrifon to the fword. This inconhderable enterpnfe 
was attended with the moft happy confequences. Gieat 
numbers of the peafar.ts flocked to his ftandard ; ■ fomy o 
the gentry openly efpoufed his caufe, and others fupphed 
him with money. Chriftian was foon_ acquainted with 
what had paffed ; but defpifmg fuch an mconfiderable ene- 

• my, he fent only a (lender detachment under the command 
of one Soren Norby, to affift his adherents m Halecaiha. 

. Guftavus advanced with 5000 men, and defeated a body of 
Ideafcd Danes commanded by one Meleen ; but he was ftrenuoufly 

oppofed by the archbifhop of Upfal, who raffed numerous 
forces for king Chriftian. The fortune of Guftavus, how- 
ever, ftill prevailed, and the archbifhop was defeated with 
great lefs. Guftavus then laid liege to Stockholm ; but 
his force being too inconfiderable for fuch an undertaking, 
he was forced to abandon it with lofs. 

This cheek did not prove in any conflderable degre! de- 
trimental to the affairs of Guftavus ; the peafants from all 
parts of the kingdom flocked to his camp,and he was joiner 
by a reinforcement from Lubec. Chriftian, unable to lup- 
prefs the revolt, wreaked his vengeance on the mother and 
ftfters of Guftavus, whom he put to death with the molt 
excruciating torments. Several other Swedifh ladies he 
caufed to be thrown into the fea, after having impofed on 
them the inhuman tafle of making the facks into which they 
were to. be inclofed. His barbarities ferved only to make 
his enemies more refolute. Guftavus having afl'embled the 
ftates at Wadftena, he was unanimoufty chofen regent, the 
diet taking an oath c f fidelity to him, and promifing to affift 
him to the utmoft. Having thus obtained the faoClion of 
legal authority, he purfued his advantages againft the Danes. 
A body of troops appointed to throw fuccours into Stock- 
holm weie totally cut in pieces; and the regent fending 
fome troops into Finland, (truck the Danes there with fuch 
terror, that the archbifhop of Upfal, together with Slahrg 
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and Balden acker the Danifh governors, fled to Denmark. Swti 
Chriftian received them but very coldly, apprehending that 
their flight might be prejudicial to his affairs ; and in a 
fhort time the two governors were put to death, that the 
king might have an opportunity of charging them with be. 
Incr iTuiltv of the cruelties which they had committed by 
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king migtit nave an q . 
ing guilty of the cruelties which they had commuted by 
his order He then fent exprefs orders to all his governors 
and officers in Finland and Sweden to maffacre the Swedifii 
oentry without diftinaion- The Swedes made repr.fals by 
maffacring all the Danes they could find ; fo that the whole 
country was filled with bloodlhed and {laughter. 

In the mean time Guftavus had laid fiege to the towns 
of Calmar, Abo, and Stockholm; but Norby found means 
to oblige him to raife all of them with great lofs. _ Gulla- 
vus, inVevenge, laid fiege to the capital a third time, and 
petitioned the regency of Lubec for a fquadron of fbips and 
other fuccours for carrying on the fiege. > This was com- 
plied with, but on very hard conditions, viz, that Gimavus 
fhould oblige himfelf, in the name of the ftates, to pay 
60,000 merks of ffiver as the expencc of the armament; 
that, until the kingdom fhould be in a condition to pay that 
ium, the Lubec merchants trading to Sweden fhould be 
exempted from all duties on imports or exports 5 that aH 
other nations fliould be prohibited from trading with Swe- 
den, and that fuch traffic fhould be deemed illicit; that 
Guftavus fhould neither conclude a peace, nor even agree to 
a truce, with Denmark, without the concurrence of the 
regency of Lubec ; and that in cafe the republic fliould be 
attacked by Chriftian, he fliould enter Denmark at the 
head of 20,000 men. Upon thefe hard terms d.d Guf a- 
vus obtain affiftance from the regency of Lubec ; nor did 
his dear-bought allies prove very faithful. They did not 
indeed go over to the enemy ; but in a lea-fight, where the 
Danes were entirely in the power of their enemies, they 
fuffered them to efcape, when their whole force might 
have been entirely deftroyed. This treachery had well nigh 
ruined the affairs of Guftavus ; for Norby was now making 
preparations effedually to relieve Stockholm ; in which he 
woidd probably have fucceeded : but at this ct meal period 
news arrived that the Danes had unammoufly revoked, and 
driven Chriftian from the throne ; and that the king had 
retired into Germany, in hopes of being reflored by the arms 
of his brother-in law the emperor. On hearing this news, 
Norby retired with his whole fleet to the Hand ot Goth- 
land, leaving but a flender garrffon in Calmar. Guitav 
did not fail to improve this opportunity to bis own adva 
tage, and quickly made himfelf mafter of Ca mar. Mu 
time Stockholm continued clofely invefted 5 buJ,G^aV . 
thought proper to protradl the fiege until e .ou g 
himfelf elefted king. Having for this purpofe called a g- 
neral diet, the firft ftep was to fill up the vacany in the le- 
nate occafioned by the ma.ucres o. Chnftia . _ 
had the addrefs to get fuch nominated as were in h.-s 
tereft ; and of confequence the affembly was no foone > 
than a fpeech was made, containing the higheft encommm 
on Guftavus, fetting forth in the ftrongeft hgut ^ ‘h * 
eminent fervices he had done for his country, ^ F 
ding that the ftates would fliow themfelves equa y ^ g ^ 
ful and blind to their own intereft'if they did not m 
ately eled him king. This proposal was acc^ed to J 
fuch tumultuous acclamations that ^ e(j 
lea the votes; fo that Guftavus h.mfelf ackno^S 
that their affedion exceeded his merit, and was mor ^ 
able to him than the effeds of their grat1^* J^ttlj! 
urged to have the ceremony of Ins coronation un d ' 
performed : but the king having fome defigns °n A 
did not think proper to comply with their’equeft, J 
would have been obliged to take an oath to prefer . 
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fn t^e;r rights and privileges.—Indeed he had not been 

1 long feated on the throne before he incurred the difpleafure 
of that body ; for having large arrears due to the army, 
with feveral other incumbrancfs, Guifavus found it necedary 

Sljoursto raife large contributions on the clergy. On this he was 
rorm-accllfed of avarice and herefy before the pope’s nuncio, 

ed'dc- Guftavus took the proper methods for defending himfelf 
again It thefe accufations; and in a fhort timo after {bow- 
ed a great partiality for the doftrines of Luther, which 
by this time had been preached and received by many 
peoole in Sweden. This embroiled him more than ever 
with the ecclefiaftics ; and it foon appeared, that either 
Guftavus muft refign his throne, or the clergy feme part of 
the power they had affumed. Matters were driven to ex- 
tremities bv the king’s allowing the feriptures to be tranf- 
lated into the Swedilh language. In 1526, the king, find- 
ing them entering into a combination againft the reiormifts, 
went to Upfal, and publicly declared his refolution of re- 

,nc „  ducing the number of oppreffive and idle monks and priefis, 
rejiplnandw})0> under pretence of religion, fattened on the fpoils of 
elhjftcs the induftrious people. At laft, taking advantage of tire 

Tm tint" war between the pope and Charles V. of Spain, he declared lin' himfelf to be of the reformed religion, and eflablifhed it 
throughout his dominions ; and at-the fame time, to humble 
the arrogance of the eccleliailics, he gave the fenators die 
precedency of them, and in many other refpeas degraded 
them from the dignities they formerly enjoyed. _ For fome 
time the ifates hefitated at fupporting the king in his work 
of reformation ; infomuch, that at laft he threatened to re- 
fian the kingdom, which, he faid, was doomed to perpetual 
flavery either to its temporal or fpiritual tyrants. On this 
the fiates came into his meafures, and retrenched the privi- 

' j liges of the ecclefiaftics in the manner he propofed. Seve- 
D;Urban* ral difturbances, however, enfued. An impoftor, who pre- 
ce« it cor- tended to be of the family of Sture the former regent, ha- 
leq.jice of v[llg ciaimeci the throne, the Dalecarlians revolted in his 

favour; but on the approach of a powerful army fent by 
Guilavus, they fubmitted to his terms. Soon after, Luthe- 
ran profeffors were eftablifhed in every diocefe ; upon which 
a new rebellion enfued. At the head of this "was I hare 
Johanfon, who had married the king’s lifter. Several of 
the nobility joined him ; and the king of Denmark alfo ac- 
ceded to their cauie, thinking, by means of thefe diftur- 
bances, to reunite the three kingdoms or Sweden, Den- 
mark, and Norway, as they had formerly been. But Gu- 
ftavus prevailed, and the rebels were obliged to take icfuge 
in Denmark. A frefh accident, however, had like to have 
embroiled matters worfe than before. 1 he fubfidy granted 
to the regency of Lubec was ftill due ; and for the payment 
of it the ftates granted to the king all the uielefs bells of 
the churches and monafteries. The people were {hocked 
at the lacrilege ; and the Dalecarlians again betook them- 
felves to arms. Intimidated, however, by the courage and 
vigorous condutf of the king, they again fubmitted, and 

. were taken into favour. But tranquillity was not yet reifored. 
‘ttiYccefs- Chriftian having eftablilhed a powerful intereft in Norway, 
hil kempt once more made an attempt to recover his kingdoms, and 
an r'1^" was joined by the Dalecarlians: but being defeated by the 

Swedifh forces, he was forced to return to Norway, where, 
3 being obliged to capitulate with the Danifh generals, he 

yV frovrn was kept prifoner all his life. 
Lifiury. >542. Gnffavus having happily extricated himfelf out 

,4 of all his troubles, prevailed on the {fates to make the crown 
|F|ccefi- hereditary in his family ; after which he applied himfelf to 

»hi nk'r encoura-'emer.t of learning and commerce. A treaty 
a ^ triage was ^et on foot for a marriage between his eldeft fon Erie 
w'l Queen^ Elizabeth queen of England. The prince’s brother, 
Lpln h, duke John, went over to England, and 1 elided for fome 
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time at the court of London with great fplendour. lie Swed .n. ^ 
returned, full of expectations of fuccefs ; but bringing with 
him no fort of proofs in writing, his father foon perceived 
that he had been the dupe of Elizabeth’s fuperior policy. 
However, at laft. he allowed Prince Eric to go in perfen to 
England; but before he could embark, the death of Gu- 
ftavus made him lay afide all thoughts- of trie voyage and 
marriage. 35 

Guftavus Vafa died in -1 560, and was fucceeded by his Guftavus 
fon Eric XIV. The new_ king was a man poffeffed of all 
the exterior ornaments which give an air of dignity to the ^ £rjc a . 
perfon; but he had neither the prudence nor the penetrationof weak and 
his father. He created the firft nobility that were ever known imprudent 
in Sweden ; which he had no fooner done than he quarrelledPn£ice’ 
with them, by paffing fome ads which they thought deroga- 
tory to their honour and dignity. The whole courfe of nisreign 
was dillurbed by wars with Denmark, and difputes with his 
own fubjeds. In the former he was unfortunate, and to- 
wards the latter he behavd with the greateft cruelty. At 
laft, by the torments of his own confidence, it is faid, he 
run mad. He afterwards recovered his fenies, but was£^3^^ 
thereupon dethroned by his brothers ; of whom Duke John, fedj ancj 
who had been hitherto kept prifoner by Eric, fucceeded him fucceedect 
iu the kingdom. , ^7 No* 

This revolution took place in the year 15 68, but with ier Jonn* 
no great advantage to Sweden. Difputes about religion 
between the king and his brothers, and wars with Mufcovy, 
threw matters into the utmoft confufion. . At laft prince Prince SI- 
Sigifmund, the king’s fon, was chofen king of Poland, g'famnd 
which proved the fource of much trouble to the kingdom. 
He was ekded on the following conditions, viz. That there 
fhoukl be a perpetual peace between the ftates of Poland 
and Sweden ; that, on the death of his father, prince Sigif- 
mund fhould fucceed to the throne of Sweden ; that, on 
urgent occafions, he might, with the confent of the ftates, 
return to Sweden; that he fhould maintain, at his own ex» 
pence, a fleet for the fervice of Poland ; that he fhould can- 
cel a debt which had been long due from the crown of Po- 
land to Sweden ; that, with the confent of the ftates, he 
fhould build five fortrefles on the frontiers of Poland; that 
he fhould have liberty to introduce foreign foldiers into the 
kingdom, provided he maintained them at his own expence; 
that he fliould not make ufe of Swedifh counfellors in 1 oland 
that he ftiould' have his body guard entirely of Poles and 
Lithuanians ; and that he fhould annex to Poland that part 33 
of Livonia now fubjed to Sweden. I111590 king John Succeeds tfe 
died j and as Sigifmund was at a didance, every thing fell^^J" 
into the utmoft confufion : the treafury was plundered, and 
the wardrobe quite fpoiled, before even duke Charles could 
come to Stockholm to take the adminiftration into his hands 
until king Sifgifmund fhould return. This, however, was 
far from being the greateft difafter which befel the nation 
at this time. It was known that the king had embraced 
the Popifh religion, and it was with good reafon fufpeTtd 
that he would attempt to reftore it upon his arrival in Swe- 
den. Sigifmund alfo was obliged, on leaving Poland, to 
promife that he would flay no longer in Sweden than was 
neceffary to regulate his affairs. , Thefe circumftances ferved 
to alienate the minds of the Swedes from their fovereign even 
before they faw him ; and the univerfal diffatisfaiftion was 
increafed, by feeing him attended, on bis arrival in Sweden 
in 1593, by Malafpina the pope’s nuncio, to whom he made - 
a preient of 3.0,000 ducats to defray the expences of hia f> 
journey to Sweden- 

What the people had forefeen was too well verified : the 
kimr refufed to con inn the Proteftants in their religious ^ 39 
privileges, and fliowed Inch partiality on all occafions to ,r^cl/ 
Papiftt, that a party was formed againft him ; at the headagajn^ 
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of 'wliich was duke Charles his uncle , 
 companied with treats, took place on both hdes ; and at 

an interview between the king and Charles, the d“Pl'te 

would have ended in blows, had they not been parted by 
forne of the nobility. This, however, made fuch an imprel- 
fion upon Sigifmund, that he was apparently reconciled to 
In's brother, and promifed to comply with the inclinations ot 
the people in every refpea, though without any inclination 
to perform what he had promifed. '1 he agreement, indeed, 

40 was fcarce made, before Sigifmund conceived the horrid 
a de-defign of murdering his uncle at the Italian comedy aAed 

the night after his coronation. The dtiKC, however, ha- 
ving notice of the plot, found means to avoid it. I his en- 
raged the king fo much, that he refolved to accomphfh his 
defigns by force ; and therefore commanded a Pohlh army 
to march towards the frontiers of Sweden, where they com- 

all the i 
' enemy. 

For ms 
fi.0' of mu 
dering his 
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Remonflranees, ac- being finilhed. the king applied himfelf to civil polity, >nd 

made feme reformations in the laws of Sweden. In 1615, 
hoililities were commenced againft Rufila, on account of 1 

the refufal of that court to reltore fome money which had 
been formerly lent them. The king entered Ingria, tookRufl?a

5
in> 

KexhoTm by ftorm, and was laying liege to Pleicow, when, vaded 
by the mediation of James I peace was concluded, on con.fuu«k 
dition of the Ruffians repaying the money, and yielding to 
Sweden fome part of their territory. In this and the former 
war, notwithftanding the fhortnefs of their duration, Gu- 
ftavus learned the rudiments of the military art for which ^ 
he foon became fo famous. He is faid, indeed, to have Extra,,rj;, 
catched every opportunity of improvement with a quicknefsnarymili. 
of underftanding feemingly more than human. In one^*eH 
campaign, he not only learned, but improved, all the mi- ‘e ll|i 

litary maxims of La Gardie, a celebrated general, brought 

1,Sited all -.iM- :»-ngci th« co0ld be expefted from an on- the Swedilb atmy in general to a more fteady and regular 
raged and cruel e„£y. Complaint, were made by the Pro. <Mc.pl.ne than had formerly been ^etc.fed, and formed^ 
tenant clergy to the fenate : but no other reply was made 
them, than that they fliould abftain from thele bitter invec- 
tives and reproaches, which had provoked the Catholics, un- 
til the king’s departure; at which time they would be at 
more liberty. 

In 1595 Sigifmund fet fail for Dantzic, leaving the ad- 
miniilration in the hands of duke Charles. Ti he confe- 
quence of this was, that the diffenhons which had already 
taken place being continually increaled by the obllinacy of 

Sfi’ifrnund the king, duke Charles affiimed the fovereign power; and 
4ep< fed, fn 1604 Sigifmund was formally depofed, and his uncle 
»ndi«fuc. char]es jx.' raifed ,to the throne. He proved a wife and 
Charks IX brave prince, reftoring the tranquillity of the kingdom, and 

carrying on a war with vigour againft Poland and Hen- 
mark. Ke died in 1611, leaving the kingdom to his fon, 
the celebrated Guftavus Adolphus. 

Though Charles IX. by his wife and vigorous condudt 
had in a great meafure retrieved the affairs of Sweden, 

€wtc!en on they were ftill in a very difagreeable fituation. T.he fi- 
the accef- nanceg 0f t^,e kingdom were entirely drained by a feries 

of wars and revolutions ; powerful armies were preparing 
, in Denmark, Poland, and Raffia, while the Swediffi 

troops were not only inferior in number to their enemies, 
but the government was deftitute of refources for their pay- 
ment. 

Though the Swediffi law required that the prince ffiould 
have attained his 18th year before he was of age, yet fuch 

lowed roaf.hriking marks of the great qualities of Guftavus appeared, 
fume the that he was allowed by the Hates to take upon him the 
»dminiftr?-a(im;njftratJon eveji before this early period. His firft adt 

was to refume all the crown-grants, that he might be the 
better able to carry on the wars in which he was un&void- ful bombardment enlued; the llreets were raked by the ^ 
ably engaged ; and to fill all places, both civil and military, cannon, and the houfes laid in affies by the bombs ; the Riga 4 
with perfons of merit. At the head of domeftic and foreign 
affairs was placed chancellor Oxenftiern, a perfon every way 
equal to the important truft, and the choofing of whom im- 
preffed mankind with the higheft opinion of the young 
monarch’s penetration and capacity. 

Soon after his acceffion, Guftavus received an embaffy 
from ]ames I. of Britain, exhorting him to make peace 
with his neighbours. This was fecanded by another from 
Holland. But as the king perceived that the Danifh mo- 
narch intended to take every opportunity of cruffiing him, 
he refolved to ad! w ith fuch vigour, as might convince him 

He invades that he was not ealily to be overcome. Accordingly he 
Deumaik, broke into Denmark with three different armies at once ; 
and obliges anc| though the enemy’s fuperiority at fea gave them great 

and the number of the kino’s enemies diftradled 
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feafoned an invjncible body of Finlanders, wffio had after, 
wards a very confiderable ffiare in the vidtories of the 
Swedes. 

Peace was no fooner concluded with Ruffia, than Gufta- 
vus was crowned with great folemnity at Uplal. Soon 
after this, Guftavus ordered his general La Gardie to ac- 
quaint the Poliffi commander Codekowitz, that as the truce 
between th« two kingdoms, which had been concluded tor 
two years, was now expired, he defired to be certainly in- 
formed whether he was to expedl peace or war from his , 
mafter. In the mean time, having borrowed money of the™* 
Dutch for the redemption of a town from Denmark, heterv,e; 
had an interview on the frontiers with Chriftian the kingwiththe 
of that country. At this interview', the two monarchs con-king "f 
ceived the utmoft efteem and friendffiip for each other; and 
Guftavus obtained a promife, that Chriftian would not afiiftp,r.sfQt 
Sigifmund in any deiigns he might have againft Sweden, war wit. 
In the mean time, receiving no fatisladlory anlwer tromEolani 
Poland, Guftavus began to prepare for war. Sigiimund 
entered into a negotiation,, and made fome pretended con- 
ceffions, with a view to feize Guftavus by treachery ; but 
the latter having intimation of his delign, the whole nego- 
tiation was changed into reproaches and threats on the part 
of Guftavus. _ 

Immediately after this, Guftavus made a tour in dilguife Marrie! 
through Germany, and married Eleonora the daughter oiEieon r 
the eledtor of Brandenburg. He then refolved to enter^^jj 
heartily into a war with Poland ; and with this view fet fail0f 
for Riga with a great fleet, which carried 20,000 men.burg. 
The place was well fortified, and defended by a body of 
veterans enthufiaftically attached to Sigiimund. A dread- 

41 
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[«act. his attention, he carried on the war with fuch fpirjt, that in 

1613 a peace was concluded upon good terms. This war 
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moat was filled up, one of the halt-moons taken by ftorm, 
and the ftrong fortrefs of Dunamund was reduced. The * 
cannon having now effetled a breach in another part of the 
walls, Guftavus refolved to make a general affault. For this 
purpofe a flying bridge over the moat w^as contrived by his 
majefty ; for though the ditch was filled with fafeines and 
rubbiffi, it ftill contained too much water to admit the paf- 
lage of a large body of men. The foldiers, however, 
crowded on to the attack with fo much impetuofity, that 
the bridge gave way, and the attempt proved unfuccefsfui. 
Next day the Swedes were repulfed in attempting to {form 
another half-moon ; and the king was obliged to proceed 
more fiowly. By the middle of September, at which time 
the town had been invefted for fix weeks, two bridges were 
thrown over the river together with a ftrong boom, while 
the Swedes had formed their mines under the ditch, fhe 
garrifon being now reduced to extremity, were obliged to 

8 capitulate J 

k 



S W E [215] S W E 

Swe p- cap'tutatc} and Guftavus treated the inhabitants with great and 2000 waggons loaden with provifions. At Stum the Sweden, 
S yi"' 'clemency. king gained another and more coniiderable vifeory in perfon. - 

After tlie reduftion of Riga, the Swedifh monarch en- The emperor had fent 5000 foot and 2000 horfe under Am- 
tered Courland, where he reduced Mittau ; but ceded it heim, who joined the main army commanded by the Polifhand Ger- 
again on the conclufion of a truce for one year. Sigifmund, general Coniecfpolfki, in order to attack the Swedilh army mans de- 
however, no fooner had time to recover himfelf, than he encamped at Qmdzin. The enemy were fo much fuperior^^ Wli 

be^an to form new enterprifes againft the Swedes in Pruf- in number, that the friends* of Guftavus reprefented to him JjillKj1(.er 
fia ; but Guftavus fetting fail with his whole fleet for Dant- the imminent danger of attacking them. But the king in two env 
'/.Ic, where the king of Poland then refided, fo broke his being determined, the engagement began. The Swedifli gagerijem*. 
meafures, that he was obliged to prolong the truce for ano- cavalry charged with fuch impetuofuy, contrary to their 
ther year. Sigifmund, however, was not yet apprifed of fovereign’s exprefs order, that they were almoft lurround- 
the danger he was in, and refufed to liften to any terms of ed by the enemy; but Guftavus, coming up to their af- 

■jjJp.s accommodation : upon which Guftavus entering Livonia, fiftance, pufhed the enemy’s infantry with fo much vigour, 
defeated the Polifli general, and took Derpt, Hockenhaufen, that they gave way, and retreated to a bridge they had 

ndie!r‘*l and feveral other places of lefs importance; after which, thrown over the Werder. But here they were difap- 
'act4 entering Lithuania, he took the city of Birfen. pointed ; for the Swedes had already taken poffeffion of the 

Notvrithftanding this fuccefs, Guftavus propbfed peace bridge. On this a nev/aftion enfued more bloody than the 
on the fame equitable terms as before ; but Sigifmund was former, in which the king was expofed to great danger, and 
ft ill infatuated with the hopes that, by means of the em- thrice narrowly efcaped being taken prifoner; but at laft 
peror of Germany, he fhould be able to conquer Sweden, the Poles were totally defeated, with the lofs of a great many 

J Guftavus finding him inflexible, refolved to pufh his good men, 22 pair of colours, live ftandj, and feveral other milt- 
'hei'es fortune. His generals Horn and Thurn defeated the Poles tary trophies. The flaughter of the German auxiliaries 
n1*'"1" in Semisrallia. Guftavus himfelf with 150 Ihips fet fail for was fo great, that Arnheim fcarce carried off one half of eitcl nu prugia^ where he landed at Pillaw. This place was im- the troops he brought into the field. This defeat did not 

timblof mediately delivered up to him ; as were alfo Braunfberck, hinder the Polilh general from attempting the liege of Stum; 
iiwnsr- Frawenberg, Elbing, Marienberg, Mew, Dirfchau, Stum, but here again he was attended by his ufuai bad fortune. 
:.ced y Chriftburg, &c. Sigifmund, alarmed at the great fucceffes The garrifon fallied qut, and he was defeated with the lofs ^ 

0|.- Qu{|aviiSj fent a body of forces to oppofe him, and to of 4000 men. The blame of this misfortune was laid upon phey a'e 
prevent Dantzic from falling into his hands. In this he Arnheim ; who was recalled, and fucceeded by Henry of again de- 
was attended with as bad fuccei's as before. His troops Saxe Lawenburg and Philip count Mansfeldt. Fhe change 

5 were defeated before Marienberg, Mew, and Dirfchau; and of general officers, however, produced no good confequence3confe!.t to 
‘he i:‘c8 in May 1627, Guftavus arrived with frelh forces before to the Poles; a famine and plague raged in their camp, foa truce of 
efe.t ;i a p)an^jCj which he would probably have carried, had he not that they were at laft obliged to confent to a truce for fix lix years, 
aid tic. been wounded in the belly by a cannon-fhot. The Poles years, to expire in the month of June 1635. . I he condi- 

in the mean time recovered Mew ; and the States of Hoi- cions were, that Guftavus ffiould reftore to Sigifmund the 
land fent ambaffadors to mediate a peace between the two towns of Brodnitz, Stum, and Dirfchau; that Marienberg 
crowns. Sigifmund, however, depending upon the afltftance Ihould remain lequeftrated in the hands of the elector of 
of the emperor of Germany and king of Spain, determined Brandenburg, to be reftored again to Sweden in cafe a 
to hearken to no terms, and refolved to make a winter- peace was not concluded at the end of the fix years. ^ Gu- 
campaign ; but Guftavus was fo well intrenched, and all his ftavus, on his fide, kept the port and citadel of Memel, the 
fores wrere fo ftrongly garrifoned, that the utmofl efforts of harbour of Pillau, the towm ot Elbing, Brunfberg, and all 
the Poles were to no purpofe (A). The city of Dantzic that he had conquered in Livonia. _ jy 

c in the mean time made fuch a defperate refiftance as greatly Guftavus having thus brought the war with Poland to Ouftavus- 
HieVes irritated Guftavus. In a fea-engagement the Swedifh fleet an honourable conclufion, began to think of relenting 
lefeaf by defeated that of the enemy ; after which Guftavus, having conduct of the emperor in affifting his enemies 0PPre^'the emf e- 

. blocked up the harbour with his fleet, pufhed his advances fing the Proteftant ftates. Before embarking in fuch anror< 

tea
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m on the land-tide with incredible vigour. He made a fur- important undertaking, it was neceffary that he fhould eon- 
prifrng march over a morafs 15 miles broad, affifted by full the diet. In this the propriety of engaging in a war 
bridges of a oeculiar conftrudtion, over which he carried a with Germany was warmly debated ; but, after much al- 
fpectes of light cannon invented by himfelf. By this unex- tercation, Guftavus in a very noble fpeech determineu the 
pt&ed maneeuvre he got the command ©f the city in fuch matter, and fet forth in fuch ftrong terms the virtuenis mo- 
a manner, that the garrifon were on the point of furrender- lives by which he was adluated, that the whole affembly 

j ing, when, by a iudden fwtll of the Vi'tula, the Swedifh w'ept, and every thing was granted which he could require. 
Pliekjt works were ruined, and the king was obliged to raife the It was not difficult for Guftavus to begin his expedition, 
bliyt by fiege. In other refpetts, however, the affairs of Guftavus His troops amounted to 60,000 men, hardened by a fuccef- 

ion' r he weut on with their ufuai good fortune. His general Wran- fron of fevere campaigns in Ruffia, Finland, Livonia, and 
:0 Reiflbfeated the Poles before Brodnitz, of whom 3000 were Pruffia. His fleet exceeded 70 fail, carrying from 20 to 

afei; killed, and 1000 taken prifoners, with five pieces of cannon 40 guns, and manned with 6000 mariners. Embarking 
ege. his 

(a) In this campaign the praftice of duellingLecame fo prevalent in the Swedifh army, as to engage the king s at- 
tention, and to oblige htm to fupprefs it by very rigorous ediils. Soon after thefe were paffed, a quarrel arolc between 
two general officers, who afked his-majeity’s permiffion to decide their difference by the laws of.honour. 1 he king con- 
fented, but wifhed to be a fpeftator of their courage. He went to the place appointed, attended by a body 01 guards v 
and having ordered the executioner to be called, “ Now gentlemen, faid he to the officers, fight until one dies ; ’ adding 
to the excutioner, “ Do you immediately cut off the head of the other.’, On this the quarrel was dropped, and no more 
c allenges were heard of in the camp. 
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his troops, he landed at Ufedom on the 24th of June 1630, 
the Imperialifts having evacuated all the fortreffes they pof- 
fed there; and the ifle of Rugen had been be ore reduced 

   , by general Lefly, in order to fecure a retreat if fortune 
Stein), &,c. fhould prove unfavourable. Pafimg the frith, u av 

{formed Wolgaft and another ftrong fortrefs in the neigh- 
bourhood, leaving general Banmer with a garnfon for the 

■ defence of thefe conquefts. He then proceeded to btetin ; 
which was no fooner inverted than it confented to receive a 
Swedifti garrifon, and the king perfuaded the duke of Po- 
merania to enter into an alliance with him. In confequence 

. of this the Swediih troops were received into feveral towns 
of Pomerania; and the moft bitter enmity took place 
between the Imperialiffs and Pomeianians, each re.uung 
the other quarter. . 

Thefe fucceffes of Guftavus ftruck the empire with con- 
fternation ; for being already overwhelmed with civil dit- 

59 fenfions, they were in no condition to refirt fo impetuous an 
Count Til- enemy. At this time alfo the Imperialifts were without a 
ly chofen gengj.^ the command of the army being difputed by a 

number of candidates of very unequal merit; but at la.t 
count Tilly was fixed upon as the molt proper perfon, and 
inverted with the dignity of Veldt Marifchal. In the mean 
time the king being reinforced by a confiderable body of 
troops in Finland and Livonia under the conduft of Gu- 
ftavus Horn, defeated the Imperialifts before Griffenhagen; 
taking the place foon after by affault. By this and fome 
other conqueits he opened a paffage into I^ufatia and Si e- 
fta ; but in the mean time count Tilly cut off 20O0 Swedes 
at New Brandenburg, owing to the obftinacy of their com- 
mander Kniphaufen, who had orders to evacuate the place 
and join the main army. This advantage, however, was 

v 
6l

tr rr foon overbalanced by the conqueft of Franckfort on the 
and Landf- Oder, which Guftavus took by aftault, making the whole 
■berg taken garrifon prifonets. Thus he commanded the livers Elbe 
by Gufta- and Oder on both fides, and had a fair paftage not only to 
VU9' the countries already mentioned, but alfo to Saxony and 

the hereditary dominions of the houfe of Auftria. Soon 
after this, Guftavus laid liege to Landfberg, which he took 
by affault; though the number of foldiers he had with him 
was fo inconfiderable, that he had thoughts of fending to 
the main army for a reinforcement before the prifonerS 
Ihould march out, being apprehenfive that they might give 
him battle in the open field, though they could not defend 
themfelves behind walls. 

About this time the Proteftant princes held a diet at 
JLeipfic ; to which Guftavus lent deputies, and conduced 
his negotiations with fuch addrefs, as tended greatly to 

He mUiccs Prornote bis interefts. Immediately after this he reduced 
Pomerania, Gripfwald, and with it all Pomerania. I hen marching to 
and reftores Guftrow, he reftored the dukes of Mecklenburg to their do- 
the dukes of mjnions> Here the Imperialifts had tyrannized in fuch a 
JJ“klen* manner that Guftavus was received as the deliverer of the 

people ; and the ceremony of the duke’s inauguration was in 
a fhoit time performed with great iolemhity. 

All this time count Tilly was employed in the fiege of 
Magdeburg ; but now, being alarmed at the repeated fuc- 
ceffes of the Swedes, he left Pappenheim with part of the 
aimy before that city, while he marched with the reft into 

6,? Thuringia, to attack the landgrave of Heffe-Caffel and the 
Magdeburgeleftor 0f Saxony. After a moft obftinate defence, Mag- 
theTm^e ^e^urg fe^ into the hands of Pappenheim, where he com- 
rialiOs^nd mitted all imaginable cruelties. Guftavus formed a plan of 
the inhabi- recovering the city ; but was obliged to abandon it, by 
tants cruel- Pappenheim’s throwing himfelf into the place with his 

whole army, and by the progrefs which Tilly was making 
in Thuringia. Relinquilhing this enterprife, therefore, he 
ordered Baiuiier to attack Havellburg; which was done 

I 
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with fuch refolution, that the place, was forced in a f< 
hours, and all the garrifon made priloners. VVerben was1—v^ 
next obliged to fnbmit after an obftihate conflict, in which 
many fell on both fides.—Thefe fucceffes obliged count 
Tilly to attempt in perfon to check the progrefa of the ken m, 
Swedes. He detached the vanguard of his army, compofed<Wii, 1 
of the flower of the Imperial cavalry, within a few miles offof" 
the Swedifh camp. An aft ion enfued, in which Bernflein^^.J 
the Impenal general was defeated and killed, with 1500 of(jcfeatc 
his men. Guftavus, after this advantage, placed himfelf in the Sw k 
a fituation fo much fuperior to hia enemies, that count 1 illy 
was fired with indignation, and marched no to the Swedifh 
lines to give him battle. Guftavus kept within his works, 
and Tilly attacked his camp, though almoft impregnably 
fortified, keeping up a moft terrible fire from a battery of 32 
pieces of cannon ; which, however, produced no other 
effeft, than obliging the Swedifn monarch to draw up his f 
army behind the walls of 'Werben. Tilly had placed his Count 
chief hopes in being able to nail up the enemy’s cannon, orjy<ki| 
fet fire to their camp in divers quarters ; after which he“Js 

1 

propofed making his grand attack. With this view he 
bribed fome prilbners; but they betrayed him, and told his 
defign to Guftavus. The king ordered fires to be lighted 
in different parts of his camp, and his foldiers to imitate 

ly ufed. 

the noife of a tumultuous dilorderly rabble. Ibis had the 
defired effedrt. The count led his army to the breach made 
by the cannon ; where he was received with fuch a volley 
of grape ihot as cut off the firftline, and put the whole body 
in diforder, fo that they could never be brought back to the 
charge. In this confufion the Imperial army was attacked 
by Bauditzen, and, after an obftinate conflift, obliged to 
quit the held. 

Soon after this aftiotl the queen arrived at the camp with 
a reinforcement of 8000 men ; at the fame time a treaty was 
concluded with Charles I. of England, by which that monarch ^ h 
allowed the marquis of Hamilton to raife 6000 men for theBmi 
fervice of Guftavus. Thefe auxiliaries were to be conduced 
to the main army by a body of qcoo Swedes ; and were in^ 
every thing to obey the king while he was perfonally prefent,the 
but in his abfencc were to be fubjeft to the orders of the 
marquis. With thefe troops the king had refolyed to make 
a diverfion in Bremen : but the marquis finding it impoffible 
for him to effea a jundion with the Swediih army, refolved, 
without debarking his troops, to fteer his courfe for the Oder, 
and land at Ufedom. Guftavus was very much difpleafed 
at finding his projed thus difconcerted; however, making 
the beft of the prefent circumftances, he commanded the 
Britifh troops to ad on the Oder inftead of the Wefer. 
The number of this little army was magnified exceedingly 
by repott, infomuch that count 1 illy had fome thoughts 
of marching againft them with his whole force ; but on 
the departure of the marquis for Silefia, he reinforced the 
army in that country with a large detachment, which was 
thought to contribute not a little to the defeat he foon alter 
received. • ,. 

Ever fiirce the late aftlon Guftavus had kept within is 
intrenchments, where his army was well provided with every 
thing. Tilly made feveral attempts to furprife or draw him 
to an engagement ; but finding all his endeavours fiuit e s, 
he marched into Saxony, and laid fiege to Leipfic. his 
precipitate meafure proved highly advantageous to the 
Swediih monarch ; as thus the eledor, who had been wa- 
vering in his refolutior.s, was now obliged to have recoui e 
to the Swedes, in order to preferve himfelf from utter de- 
ftrudion. A treaty offeniive and defenfive was immediate y 
concluded with Guftavus 1 and the eledor willingly pi" 
mifed every thing that was required of him ; and among 
the reft, that not only the prince his fon, but he him h 

1 
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flutit’di refide in i,Ke Swediili cimpt and engage his life and 

- fo- tune in the common caufe. Tilly, in the mean time, 
carried fire and fword into the unhappy ele&orate. At 
the head or an army of 44,000 veterans, he iummoned the 

,city of Leipfic to furrender ; denouncing the fame ven- 
geance againft it as had been executed on Magdeburg, in 
cafe of a refufal. J3y this the governor was fo much inti- 
midated, that he inftantly fubmitted; and alfo furrendered 
the caflle of Paflenberg, which was in a condition to have 
ftood out till the arrival of the Swedifii army. The elector, 
enra red at life lofs of thefe valuable places, ordered his army 
to join the Swedes with all expedition, and prefled the king 
fo warmly to engage, that at laft he yielded to his defire. 
On the 7th of September 1631, Guftavus led out his army 
in the moll beautiful order, the Swedes forming one column 
on the right, and the Saxons another on the left ; each 
amounting to 15,000 men. Tilly drew up his men in one 
vaft column, poflibly with a view of furrounding the flanks 
of the king’s army ; but every officer of experience in his 
army, from the excellency of the Swediih difpofition, prog- 
nollicated the event of the engagement. Guftavus led on 
the troops againft that wing of the Imperialifts commanded 
by Pappenheim, whom he drove back to fuch a diftance, 
that he gained a point of the wind ; by which the fmoke 
fell upon their enemies and confiderably embarrafled them, 
at the fame time that. the Swedes were got without the 
reach of a battery which played furioufly on their flank. 
General Pannier in the mean time cut in pieces the troops 
of Holftein, and mortally wounded the duke who command- 
ed them. Pappenheim led on his troops feven times to the 
charge, in hopes of regaining his former fituation ; but was 
as often repulfed by the Swedes. Tilly all ihis while en- 
gaoed with the Saxons ; but having at laft driven them off 
the field, the whole ftrength of the Imperial army was turn- 
ed upon the Swedifh left wing commanded by General 
Horn. The Swedes fuftained the attack with the greateft 
firmnefs, until the king detached general Teuffel with the 
centre to allift them. The Imperialifts then were no longer 
able to ftand their ground ; but gave way everywhere ex- 
cept in the centre, which was compofed of 18 regiments of 
veterans accuftomed to vidlory, and deemed invincible. 
1 hey made incredible efforts to maintain the reputation 
they had acquired ; and, though fwept off in great numbers 
by the Swedifh artillery, never flrrunk or fell into confufion. 
hour regiments, after their officers had been killed, formed 
themfelves, and retired to the fkirt of a wood ; where they 
weie all to a man cut in pieces, without demanding quarter. 
1 illy retired at the head of 6co men, and efcaped by the 
coming on of the night. Seven thoufand Impel ialifts lay 
dead on the field of battle ; 4000 were taken prifoners ; a 
fine train of artillery v/as loft, with upwards of 100 ftan- 
dards, enligns, and other military trophies.—On this oc- 
cafion it was that the Scots regiment in the Swedifh fervice 
Hit prattifed the method of firing in platoons ; to which 
fome afenbe the aftonifhment and confufion that appeared 
in the Imperial army. It is thought, however, that the 
Swedifh monarch difplayed greater abilities in gaining this 
yi or} than improving it afterwards ; for had he marched 
immediately to Vienna, before his enemies had time to re- 
< ovt r their confternation, it is fuppofed that the emperor 
wmu have been obliged to abandon his capital, and leave 

ii* erec itary dominions to the mercy ot I the conqueror. 
JHit Guftayus apprehended that Tilly might fall upon the 
oaxons w ue he was ravaging the Aufttian hereditary do- 
munons; which wmuld have deprived him not only of an 
a y, ut of the free quarters which the elector had oromifed 

0 is troops in cafe of a retreat. For this and fome other 

Vol XVIlTped t0 ^enetrate ^nt0 Franconia, where he 
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reduced feveral places, particularly the fortrefs of Work- Swedwu 
burg. i illy having collefted his fcattered troops, which ^ 
formed an army ftill fuperior in number to that of Guftavus,Swedes 
marched to the relief of this place ; but came too late. He take anum- 
then diredfed his march towards Rottenberg, where foHrher"fitr>w”* 
regiments were cut in pieces by a Swedifh detachment.^ 
After this the king reduce i Har.au, Franckfovt on the merits of 
Maine, and Mentz ; deftroying a body ot Spaniards, who the enemy, 
had thrown themfelves in his way to obftruft his paffage. 

f he court of Vienna was now thrown into the utmoft 
confufion ; and fent everywhere begging affiftance, and foli- 
citing the Catholic princes to arm in defence of their reli- 
gion. I he emperor wms moft embarraffed in finding out a 
general capable of oppofing Guftavus in the field ; for the 
late misfortunes of count Tilly had entirely funk his repu- yt 
tation. Walleflein, an old. experienced officer, was madeWalleftem 
choice of; but as he had formerly been difgraced, it was ch°fen ge- 
apprehended that he would rot accept of the command 0f ner?H)y the 
which he had once been deprived. This objection, how-61*1^0^ 
ever, was got over ; and Walleftein not only accepted of the 
command, but, at his own expence, augmented the army to 
40,000 men. 7. 

During the whole wunter the Swedifh army kept the A great 
field; and before the approach of fummer had reducednunibern^ 
Crantznach, Bobeuhaufen, Kirchberg, Magdeburg, Goz.lar,^.^,^ ei1 

Northeim, Gottingen, and Dunderftadt; while the land-Swedes, 
grave William made great progrefs in Weftphalia. Gufta- 
vus Horn was repulfed before Bamberg ; but foon had his 
revenge, by entirely deftroying two regiments of Imperial- 
ifts. To prevent the troops from being affefted by the lofi 
before Bamberg, the king refolved to give battle to Tilly, 
who w as marching, into Bavaria to prevent the Swedes from 
gaining a footing in that eleftorate. He purfued the Im- 
perial general through a vaft tra£t of country, defeated his 
rear-guard, and, having reduced a variety of towns and for- ^ 
trefles on the 'Danube, penetrated as far as Ulm. Advan-Cmmt TH- 
cing to the river Leek, count Tilly ported himfelf in a woodsy defeated 
on the oppofite fide, to dilpute his paffage. Guftavus en-an^^e^* 
deavoured to diflodge him by a regular fire from 70 pieces 
of cannon. The flaughter was dreadful ; and Tilly himfelf, 
being wounded by a cannon-ball in the knee, died a few 
days before he was to have been fuperfeded by Walleftein. 
The following night the Imperial army evacuated the poll; 
part retiring to Ingoldftadt, and others to New’burg. Gn- 
ftavus immediately crofted the river, and feized the towns of 
Rain and Nevvburg, which the enemy had abandoned. Augf- 
burg next fubmitted ; and from the inhabitants of this place 
Guftavus exadfied an oath of fidelity, not only to himfelf but 
to the crown of Sweden. This meafure gave the greateft 
offence to many of the Germanic body, and made them ima- 
gine that the king of Sweden had other view's than the de- 
fence of the Proteftant caufe. 

From Augftmrg the Sw'edes advanced towards Ratiibon ; 
but were difappointed in their delign of getting poffeffion 
of that city, by reafon of the Bavarian^ having thrown a 
very numerous garrifon into the place.—In the mean time, 
ambaffadors arrived from Denmark, offering the mediation 
of that crown for obtaining a lafting peace between the con- 
tending parties. Gullavus, however, replied, that no fuch 
peace could take place till the Catholic princes thought pro- 
per to grant the Proteftants full and ample fecurity for their 
enjoyment of future tranquillity. But tjie ambafladors had 
no inftrudlions to propofe any thing farther, and thus the ne- 75 
gotiation vanifhed. Guftavus now, refolving to retort upon Three 
themfelves the cruelties which the Bavarians had inflicted 
on the Proteftants, laid the towns of Morzbourg, Frieien-^j 
gen, and Landfhut, in afhes. The inhabitants of Munich 
iaved themfelves by fubmiffion ; but as the peafants in that 
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nfe.bour1.ooJ bad colk&ed thomfelves into toJi« ”dor 
,-J<t the ftraonlers from the Swed.lh army, OutUvus 

burnt thdr houieS,
Kand defeated the force, °/ *e eteftor, 

who had been joined by a conitderable body oFmthUa. 
While Guftavus was thus employed, Wa Wlem . 

fembled a vaft army. He was ftronp;ly fobcited by the e.ec 
to“of Bavaria to tome to his sffiftance , but, tn revenue of 
the elector’s having formerly obtained the command tor count 
Tilly in nreference to himfelf, he drew off towards Bohem a 
to encounter the Saxons. Arnhem, who 
Saxon forces in that place, was the enemy of Gu-“ > 
had formerly rallied him for lm cowardice He there, 
fore permitted Walleftein to gam an eafy wftory, m h p ^ 
that his matter, the eleftor of Saxony, a prince enUrely de- 
voted to his pleafures, might be mdneed to rehnqudh the 
friendfhip of fuch a rettlefs and warlike ally as ^^tavus ' 
and indeed he ufed all the eloquence of which he was 
matter to detach him from the Swedifh caufe. Several 
advantages, in the mean time, were gamed by the Impenal- 
itts. Papoenheim defeated the archbifhop of Bremen s ca- 
valry at \Verden ; and three Swedifh regiments were cut oft 
near Kadingen. Pappenheim, however, was forced to re- 
tire, and withdraw his forces from Stade ; of winch the 
Swedes took poffeffion. Walleftein and the eleftor of Ba- 
varia, who had now joined their forces, threatened Guftavus 
with greatly fuperior numbers. At laft, however, the king, 
being reinforced with 15,0:0 men, no longer cec me tie 
engagement ; but Walleftein was too wife to truft the fate 
of the empire to a fingle engagement agamft inch an enemy 
as the king of Sweden. Guftavus attacked his camp, but 
was repulfed with the lofs of 2000 men ; which canted a ge- 
neral mufmuiing and difeontent againft his lafhne s. >. eve- 
ral other misfortunes happened to the Swedes ; and at la t, 
after various manoeuvres, Walleftein bent his coune towai s 
Mifnia, in order to oblige the eleftor of Saxony to declare 
again ft the Swedes, and to draw them out of Bavaria, Gu- 
ftavus, notwithftanding the inconftancy of Auguftus, im- 
mediately fet out to affift him. With incredible diligence 
he marched to Mifnia, where the Impenahfts were aflem- 
bling their whole ftrength. Hearing that the enemy were 
encamped at Wefenfells, and that Pappenheim had been de- 
tached with a ftrong corps, Guftavus refolved to engage 
them before they could effta a junaion. With this view 
he marched to Lutzen, where he attacked Walleftein with 
incredible fury. The Swedifh infantry broke the Impenal- 
ifts in fpite of their utmoft efforts, and took all then artil- 
lery. T he cavalry not being able to pafs the river fo expe- 
ditioufly as the king thought neceffary, he led the way, at- 
tended only by the regiment ®f Smaaland and the duke of 
Saxe-Lauwenburg. Here, after charging impetuoufly, he 
was killed, as Puffendorff alleges, by the treachery of the 
duke; who, being corrupted by the emperor, fliot him 
in the back during the heat of the atlion. i he news of 
his death was in an inftant fpread ovei both armies. The 
courage of the Imperialifts revived, and they now made 
themfelves fure of viaory. But the Swedes, eager to-re- 
venge the death of their beloved monarch, charged with 
fuch fury that nothing could refift them. Hie Impenalifts 
were defeated a fecond time, juft as Pappenheim., with his 
frefh corps, came up to their affiltanee. On this the battle 
was renewed, but the Swedes were ftill irrefiftible. Pap- 
penheim was "mortally wounded, and his army finally rout- 
ed, with the lofs of 9000 killed in the field and in the pur- 
fuit. 

' The viftory of Hutzen proved more unfortunate to Swe- 
den than the greateft defeat. The crown devolved upon 
Chriftin?., an infant of fix years old ; the nation was invol- 
ved ia an expenlive foreign war, without any perfon equal 
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to the arduous talk of commanding the armies, or regula. 
ting domeftic affairs, as Guftavus had done. However, ^j) 
Chriftina the daughter of Guftavus was immediately pro- 
claimed queen. The regency devolved on the grand bailiff, 
the marifchal, the high-admiral, the chancellor, and the 
treafurer of the crown. Oxenftiern was invefted with the 
chief management of affairs, and conduded himfelf with the 
greateft prudence. He was greatly embarraffiH indeed by 
the divifions among the Proteftant princes, which became 
more violent after the death of Guftavus ; but, in fpite of 
all difficulties, he went on purfuing the intereft of his coun- 
try, and planning the means of retaining the Swedifh con- ? 
quefts. Matters went on pretty fuccefsfully till the yearr^ 
1654, when, through the rafhnefs of the Swedifh foldiers, recei 
they were defeated at Nordlingen, with the lofs of 6000 
men killed on the fpot, a number of prifoners, and 130 flan- 
dards, with other military trophies, taken by the enemy. 
Oxenftiern’s conftancy was fhaken by this dreadful blow ; 
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but he applied himfelf diligently to repair the lofs, by re- 
cruitino- the army, and rendering the allies faithful. The 
latter proved the mofl difficult tafk. The death of Gufta- 
vus, and the defeat at Nordlingen, had thrown them into 
defpair ; and every one was defirous of making the belt 
terms he could with the emperor. '1 he Saxons not onlylha 
renounced their alliance with Sweden, but openly commen-ded) 
ced war againft it; and though the regency would gladlyJjt* 
have confented to an honourable peace, the enemy were now 
too much fluffed with fucccfs to grant it. Oxenftiern had | 
no other refource than an alliance with France, and the bra- ^ 
very of his generals. In 1635, he went in perfon to the 
court of Louis, and concluded a treaty ; which, however, 
anfwered no purpofe, as it was never obferved. I he ene-Suc 
my, in the mean time, puffed their good fortune. Theythe 
furprifed Philipffurg, where the French had laid up vafM“ 
magazines; and reduced Spires, Augfburg, Treves, Wurtf- 
burg, Cobourg, and fome other places. To complete the 
misfortunes of Sweden, it was expeAed that the Poles would 
immediately invade Pruffia. To prevent this, La Gardie 
was diipatched thither with a powerful army ; but as it was 
impoffiblc to refift fo many enemies at once, the chancellor 
purchafed the friendfhip of Poland for 26 years by ceding 
that duchy to the republic. Thus he got rid of a power- 
ful enemy ; and Are Swediff affairs began to revive by ail 
viAory which general Bannier gained over the Saxon*, in 
confequence of which they were driven beyond the Elbe. HI   _ • - /- • r* a 1 C1 _ - . . ~ - ry aA a VrvrYl #3 

Early in the fpring of 1636, the Saxons made fome mo- 
tions as if they intended to cut oft Banftier’s communication 
with Pomerania. This he prevented by a llratagem; de- 
feated a body of the enemy ; and obliged the Saxons-to re- 
tire, Soon after this he drove them out of their winter- 
quarters with confiderable lofs; at which time alio a conii- 
derable body of Imperialifts who came to their affiftance. 
were difperfed. In Weftphalia general Kniphaufen beati 
the Imperialifts with the lofs of 1500 men, but he himleltr 
was killed in the purfuit, and his army obliged to.repafs_the 1 
Wefer. Some advantages were alfo gained in the neigh- 
bourhood of Minden by General Lefty, who had affembled 
a confiderable army. In Aliace, Bernard^ duke of baxem j] 
Weymar defeated count Galias the Imperial general, and ^ 
difperfed his army. But when every thing feemed thus fuc-^ 
ceisful for the Swedes, the city of Magdeburg, contrary to 
the expectation of every body, furrendered for want o pow 
der, which the garriion had wantonly confumed. _ The oa*' 
ons alfo made iome conquefts on the Elbe, which oblige 
Bannier to recal general Lefty from Weftphaha to marc 
againft the n. The Saxons fixed on a moft convenient htu- 
ation, v hence they hoped to deltroy Pie Swediff army wit • 
out coming to a battle. But Bannier, refolving to 

, 
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■d ,. every thin^ rather than fuffer his army to be wafted by fa- 
r-H mine, advanced towards I^erleberg', a place clofely blocked 

up by the enemy. Here he drove from an advantaoeous 
polt four regiments of Saxon cuirafliers, having killed or ta- 
ken prifoners 400 men ; after which he fooa forced them to 

ie Ba:)nsa general engagement. The numbers were very unequal, 
drjlyf- Bannier’s army amounting to 9000 horfe and 7000 foot. 

and the Saxons to r 5,000 horfe and 13 battalions of foot. 
The battle began with great fury ; the right wing of the 
Swedes was almoft oppreffed by numbers before the left 
could come to their affiftance. They were ten times dri- 
ven back, and as often returned to the charge. At laft 
they made fuch a defperate effort, that the enemy were 
entirely broken and defeated. Five thoufand were killed 
on the fpot, 3000 wounded, and as many taken prifoners, 
together with 150 colours and ftandards, and feveral pieces 
of cannon. 

Thus ended the campaign of 1636, in a manner highly 
honourable to the Swedes. Same fruitlefs negotiations 
were fet on foot during the winter ; but thefe coming to 
nothing, Bannier quitted his winter-quarters very early in 

rht r|- the feafon ; and falling upon eight regiments of Saxons can- 
iitsoj toned at Eulenburg, puriued them to Torgau, where he 
IU"3., obliged them to furrender at diferetion. Another party of 
‘f11 ' Saxons was defeated in the neighbourhood of Leipfic ; af- 

ter which he propofed invefting that city. But in this pro- 
| je£t he was difappointed by the Imperialifts penetrating into 
JeiLThuringia. He then called in all his detachments, with a 
■S th view to prevent them from crofting a river named Sala ; but 
pemfs in this alfo he was difappointed. However, he had the 

good fortune to defeat 2000 Impefialifts near Pegau, and 
i: to deftroy feveral detachments that attempted to obilruft his 

march. Yet, notwithstanding all thefe iucceffes, Bannier 
found his fituation every day more ftraitened, from the con- 

I tinual increafe of the enemy’s forces ; which obliged him at 
I laft to retreat into Pomerania, out of which he foon drove 

B count Gallas. 
I he affairs of the Swedes were now once more reduced 

to the brink of ruin, through the unguarded condudt of ge- 
neral Wrangel, who had alfo an army in Pomerania. Af- 
ter Bannier had driven count Gallas out of the province as 
above mentioned, Wrangel, imagining himfelf perfectly fe- 
cure, cantoned his troops, and extended his quarters, the bet- 

Ifcra ter to accommodate his army. But Gallas, being informed 
w\[- of this proceeding, fuddenly returned, ravaged all Upper 
* .j Pomerania, and reduced the towns of Ufedom, Demmin, 

and Wollin ; after which, leaving garrifons in the fortreffes, 
he retimfed to his winter-quarters in Saxony. 

Ibis unfortunate campaign counterbalanced all the ad- 
vantages of the former. Wrangel was fo flruck with the 
fuddennefs of the blow, that he could take no meafures for 

kH 0PP°fttion. Some of the Swedifh allies again fell oft, and 
1 took up arms againft them. In 1638, the Swedifh affairs 

il 11 aKa‘n began to revive in this quarter, through the excellent 
icr conduct of Bannier, who defeated count Gallas with the 

I lofs of 3000 men killed and taken prifoners. Purfuing his 
good fortune, he fo haraffed the count, that he obliged him 

s m great hafte to repafs the Elbe, and take fhelter in the he- 
reditary dominions of Auftria. Great as Bannier’s exploits 
had been, however, they were eclipfed by thofe of duke 

_k b 'trnard. ft hat general had fo increafed his army in the 

I V0tfant cantons Switzerland, an^l in Franche Comte, t iat he found himfelf 1n a condition to aft without the af- 
1 ance of the biench, who indeed were but treacherous 

1 !fST , ^vanc*ng to the Rhine, he feized on Seckingen and Laflaburg, and laid ftege to Rheinfield. d he Imperial- 
^ s, in conjunftion with the troops of Bavaria, advanced to 

c re “ oi t^le P^ce. An engagement enl'ueff, in which 
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the viftory was difputed : the. enemy threw fuccours into Sweden, 
the city, and the duke withdrew his army. Within a ~ v “*‘ 
month he gave them battle a fecond time ; and fo complete- 
ly defeated them, that only one Imperial officer above the 
rank of a captain efcaped being killed or taken prifoner. 
Fie then renewed the liege of Rheinfield ; which he redu- 
ced, as well as feveral other important places. Advancing 
to Brifac, he blocked it up with a defign of forcing the gar- 
rifon to furrender by famine. General Gotz, with 12,000 
men, attempted to throw in ioo'o waggons of provifions; 
but lie was defeated, with the lofs of all his men except 
2500. Duke Charles of Lorrain, with 4000 men, joined 
the remains of Gotz’s army, in order to relieve the town ; 
but being furprifed by Bernard, his whole army was cut in 
pieces. A third attempt was made by Gotz, but it proved 
as uniuccelsful as the former ; and the place being reduced 
to great ftraits, was obliged to capitulate. 

In January 1639, t;lie two viftorious generals Bernard 
and Bannier prepared to attack the enemy on their own 
ground. Bannier made an irruption into the territories of 
Anhalt and Halberftadt. Leaving his infantry behind, he 
pufhed on with his cavalry, and furprifed Salis, grand-mafter 94 
of the Imperial artillery. After a bloody conflift, the Bannier de- 
Swedes gained a complete viftory, feven regiments of theIeat t^.e 
enemy being cut in pieces. Next entering Saxony, he de- feve^al en- 
feated four regiments of the enemy, obliging a much largergagements. 
body to take fhelter under thq, cannon of Drefden. Hear- 
mg that the' Saxons were encamped near Chemnitz, where 
they waited to be joined by the Imperialifts, he refolved to 
attack them before this junftion could be effefted. The 
fame good fortune ftill attended his arms, and the Saxons 
were almoft all killed or taken. Bannier next entering into 
Bohemia, laid the country under contribution ; after which, 
returning crofs the Elbe, he fell on general Hofskirk, who 
was encamped near Brandeiz with to regiments of horfe 
and feveral battalions of foot. Him he defeated with the 
lofs of 2000 men. The remains of the Imperial foices w'ere 
purfued to the walls of Prague, and the generals Hofskirk 
and Montecuculi were taken prifoners. Yet, notwithftand- 
ing thefe conflant fucceffes, the enemies of Bannier multi- 
plied daily. He had expefted an infurreftion in his favour 
in Silefia or Bohemia ; but no fuch event took place. The 
Proteflant princes, overawed by the enemy, did not fend 
him the neceffary afliftance. Undifmayed, however, by dif- 
ficulties or danger, Bannier performed wonders. He de- 
feated a body of Imperialifts at Glatz ; three times he drove 
the Saxons from their camp at Firn ; and yet was forced to 
evacuate the place, becauie he could not fpare a garrifon. 
His army being deftitute of the means of recruiting, was 
confiderably diminifhed in number ; yet with it he reduced 
a number of towns, and obtained a variety of other impor- 
tant advantages, when on a hidden all his hopes were blaft- 95 
ed by the death of the duke of Saxe-Weymar; poifoned, ^eat^ °f 
as was fuppofed, by the French, wdio were defirous of get-^^jf 
ting the town of Brifac into their hands, from which the Weymar. 
duke prevented them. 

The difficulties to which Bannier was now reduced pro- - 
ved extreme. ' The French monarch took upon him to dif-Treachery 
pole of the army and conquefts of Bernard as he thought of the 
proper. Briiac, and other places of importance, he kept to French, 
himfelf; after getting pofftffion of which, the French en- 
deavoured, as much as poffible, to ruin the army. In the 
mean time, the Imperial army under Piccolomini, in the Ne- 
therlands, was prodigioufly augmented ; and the archduke 
Leopold-William, in quality of generaliffimo, was affembling 
his whole ftrength to cruih the Swedes at once. Bannier, 
however, did not delpair. George duke of Lunenburg ha- 
ving conceived fonie difguft at the emperor, Bannier hoped 
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» xv ^ tf, t *. Offered as much by their fatiguing march as if they had ^ 

Sweden, to gain him over: he therefore approached Marei ^ f ht a bloody battle. Then joining general Stalhand,^ 
 ^ °lt . by which alfo he drew towards the armus o- } , - t ^ L _ K„ T^nahfts out of bikha. IK' 

mar G
I

c;’lt^j’ Sgfma*1 routed ^theimperial- 

%£&r«GT, aSo^tit £ SeltoU,, ; a,,d a third u.e 
mark. entirely defeated them near B3” ^ J/was 

fmg on the allies to join him ; a ’ y nncnie- 
joined by the Weymar army under the ^ukes 
v:fle a,1ti Gubrien, a body of Ruffians led by g ^ 
lander* and the troops of Lunenburgh ^"^LttJlioiis 
neral Klitzing. The army now amounted to 22 
of infantry and 22,000 horfe ; fo that they 
than a match for their enemies, had they been under me 
foie direction of Bannier. But unanimity was wanting , 
every one would be fupreme in the command ; and Banmer, 
the beft general of them all, had the leaft influence. In- 
Head of thofe mafterly and d^cl5ve7 h nrm[es 
Swedes had hitherto diftingmihed themfelves, the armies 
continued looking atone another, each fufferi g _ g 
of famine. - At latt Bannier, rdolving to expofe his troops 
no longer, fet out for Thuringia, through Franconia, to 
feize an advantageous poft on the Maine ; but as he ad van- 
ced to the Sala, he found the Impenahfts entrenched on i 
other fide. Finding it impoffible to force a paflage, he took 
the road through Heffe, where his troops Offered greatly 
by famine. Here he propofed to fight the enemy ; but the 
Landgrave and duke of Lunenburg refufed their conient. 
Upon this he threatened to leave them to the mercy o me 
confederates, and thus obliged them to be fomewhat more 
pliant. None of thofe brilliant fucceffes, however, now at- 
tended the operations of the Proteflant allies : the cam- 
paigns of 1640 and 1641 were fpent in ufelefs marches and * ^ 1 r •  4-^ Vnvin,*• tVtp armv into tllC 

foughVa bloody battle. Then joining general Stalhanch, 
who had been driven by the Imperialifts out of Sikiia, 
reduced the towrn of Great Glogau, with a number of other verilti i 
important places ; after which he laid flege to Schweidnit*. ^ 
The duke of Saxe-Lawenburgh, at the head ot all Ins ca- 
va|ry5 endeavoured to throw in fuccours ; but was dekated 
with the lots of 3000 men. He himfelf was taken prifoner, 
and died of chagrin a few days after. In coniequence of 
this defeat Schweidnitz funendered at difcretion ; and Tor. 
flenfon having Tent a detachment to inveft the city of Neilk, 
proceeded with the reft to drive the enemy entirely out of K 
Sileha This he effcaually performed; obliging them to Drhd 
retire over barren mountains, almoft famifhed for want of V t, 
provifions, and haraffed by his light troeps ; fo that thisfia a >■ 
lately formidable army was almoft entirely ruined. Withtab 
hisvidorious troops the Svvediffi general then poured into mu jc 
Moravia ; where, in five days, he reduced the ftrorg town of , 
Olmutz (which not long ago fuftained a fiege of as many I 
weeks by the late king of Pruffia). L.tta and Newftadt 
{bared the fame fate ; after which, the Swedes, returning 
fuddenly to Silefia, made themfelves mafters ot Oppelein and 
Brier, and laid fiege to Breflau. Here the ,garr,ion made 
Inch an obftinate defence, that the Imperiahfts had time to 
a^emble under the conduct of the archduke Leopold, and 
come to their relief. As Torftenfon was greatly inferior 
in number, he raifed the liege ; but appeared fo formidable 
in his retreat, that the enemy durft neither attack him, nor 
attempt to prevent his encamping in a very advantageous fi. 
tuation. The Imperialifts took this opportunity of laying 
fieo-e to Glogau ; but after having loft a great number ot 
me°n they were forced to abandon the enterprlfc on the 

Xleath of 
,ii„nnier. 

paigns of .640 and .64. w=re "the jUnffionTf Wrangel with Torftenfon j by which mean, tk 

““’."rfTfi5 SThLk „e« a. c£,ftaTndy relic Swede, were once more in a condmon to face then enem... 
countermarenes ; icrviug u. ^ ^ —s   ; . 
greateft dangers, from which they were as conftantly rehe- 
ved by the faive and intrepid Bannier. At laft tta bra.e 
ceneral, worn out with perpetual fatigues, died of a fever in 
the year 1641, leaving the Swediflt army in a work fttua- 
tion than ever. , a ., * , 

The Imperialifts were too well acquainted with the atnli- 
^ ties of Bannier, not to take advantage of the opportunity 

A SweJifli offered by his death. A Swedifh detachment was cut m 
dolachmeut pjecpS a[ Ouidlenberg. The Swedifh army, accu domed 

only to be obedient to Bannier, became, mutinous, and 1 ic- 
colomiri refolved to fall upon them with jus whole torce. 
But the four generals, Wrangel, Komgfmark, \\ ittemberg, . t-ir 1 1 :  t-lif. fnlrlipr!; nf the neceilitv 01 

cut in pie 
EC". 

mnction or vviemgci twin. * , ~ ’ * . . 
Swedes were once more in a condition to face their enemies 
in the field. # . -n 0 • 4 

Torftenfon nowprojefted an irruption into Bohemia, and 
putting his army into winter quarters in that country , ut 
in this he was prevented by the vigilance of the enemy: , 
however, he reduced the city of Zittau, where, for the tint I 
time, a cartel for prifoners was eftabhfhed ; by which means 
the Swediffi army was fconfiderably augmented. Iha^11' 
appointed in his defigns on Bohemia, i orftenfon direftk 
his courfe to Leiplic, which he intended to invert. I he 
Imperial generals affembled their whole force, and let out 
to iclieve that important place. The two armies iooncamelj 

and Jl ruij Luii l itu* 4.1 ^ 
defending themfelves, made fuch excellent difpofiti.ons, tha 
the Imperialifts durft not attack them. Piccolomnu then de- 
tached part of his army to attack the Heffians in their quar- 

The^mpe- ters ;• but Wrangel and Konigfmark threw themfelves in 
rialiftsde- their way, and defeated them with the lofs of 2COO men. 
fcated. ’p bis viftory^ however, did not retrieve the Swediffi affairs. 

Diffenftons and mutiny began again to take place in the ar- 
my to fuch a degree as threatened its diffolution. In 1642 

Torftenfon general Torenfton was fent from Sweden, with a large iutn 
takes the 0f money and a ftrong reinforcement, to take upon him the 
command fUprertie command. This general was inferior in abilities 
“-to none of his predeceffors, and defigned without lofs of 

time to come to an engagement; but the Weymar army fe- 
parating from him, put an end to that defign, and obliged 
him to remain {or a confiderable time inadlive. He was al- 

prelude to a ’general engagement. A Angle bullet had al- 
moft proved fatal to the Swedifh caufe. It carried away 
the furniture of Torftenfon's horfe, killed the count la a. 
tine’s horfe, pierced general Rabenau through the body, 
took off the head of a celebrated counfellor named UMe, 
and carried away the leg of a private foldier. I he Swedes, 
as foon as the armies came up, behaved with their wonted 
refolution, and after an obftinate conflid obtained a com- 
plete viftory ; 5coo of the enemy being killed on the jpo , 
3000 wounded, and as many taken priioners. 1 jus vi ory 
was followed by the immediate furrender of Leiplic; m 
in all probability the Swedes would have finally triumphed 
over all their enemies, had not a rupture with Denmark en- 
fued. Torftenfon and Horn behaved with their ufual valour 
in Holftein and Schonen, while general Konigfmark dittm- • n 1 • V»nr flip rnfn ol- the VVeym^r him to remain for a confiderable time inadive. He was al- in Holftein and ScWn, while ^ 

fo confined to his chamber for feme time by a dangerous guifhed himfelf in Germany ; but th 
rout: and thus a report of his death being fpread, the army, which was,totally defeated with the ^ I 
10 connneu to ins, oiuuuuci cui — — 
gout; and thus a report of his death being fpread, the 
Imperialifts were encouraged to begin a long march through 
roads fcarce paffable, in hopes of furprifing the Swedifti ar- 
my without a general. Torftenfon having intelligence of 
this, kized an advantageous poll, which could not be for- 
ced i and thus obliged the enemy to retreat,, after having 

army, wlucti was-roiauy ucicaLtu     
its number at Dettingen by the Bavarians, proved a dream 
ful blow, from which the Swedes could fcarce recover the • r, from which the oweaes cquiq ican-t - 
felves. Indeed, notwithftanding the valour and fuccels e 
the Swedes, their affairs in Germany muft have gone 
wreck in the campaigns of 1643 and 16441 bad not ^ 
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French un<!ci* Cond^ and Turenns made a moft powerful 
diverlion, and performed fuch exploits as immortalized the 
name* of theCa two generals. 

In 1645, the war againft Denmark was puihed with inch 
vigour, that a peace, very honourable and advantageous for 
Sweden, was concluded ; and thus Torftenfon was again at 
liberty to a6t againll the Imperialtfts. He now took mea- 
fures lor carrying the war into the heart of the Auftrian 
dominions. Hatfield affembled a cdnfiderable army to op- 
pofe the Swedes ; and the emperor came in perfon to Prague 
to animate his troops. The two armies came in fight at 
Tancowitz, and both prepared for an engagement. The va- 
lour of the Swedes once more prevailed ; and they totally 
defeated their enemies. Four tnoufand of the Imperialifts 
were killed on the fpot, among whom were general Hatfield 
and a great number of officers and near 5000 were taken 
prifoners. No great advantages, however, were derived 
from this vi&ory. Some towns indeed were reduced ; but 
at laft Torftenfon was obliged to retire into Moravia, 
where he out his army into winter-quarters ; and in the 
beginning of the year 1646 refigned the command to 
Wrangel. - 

The new general condtifted the Swedifh affairs with 
great ability and fuccefs; till at laft_ the Imperialifts, find- 
ing themfelves finally unable to drive the Swedes out of 
Germany, concluded a peace with them in 1648. This 
was the memorable treaty ofWeftphalia, by which the Ger- 
manic conftitution was fettled upon its ancient principles, 
and thofe implacable difputes which had fo long torn the 
empire were ended ; the duchies of Bremen and Verden, all 
the Upper and part -of Lower Pomerania, the city of Wif- 
mar and the ifle of Rugen, were affigned to ^Sweden, and 
a gratification of five millions of crowns was given to the 
army. 

Sweden now enjoyed fome years of repofe. Charles Gu- 
ftavus, count Palatine, having gained the favour of Chrifti- 
na, was appointed generaliffimo of the forces, and heir-appa- 
rent to the crown. A marriage was propofed between 
them ; but the queen would newer hlten to this or any other 
propofal of the kind. In i65°> ceremony of the queen s 
coronation was performed ; but in four years thereafter, fhe 
re fig ned the crown in favour of Guftavus. (See the article 
Christina). 

The new king found himfeif involved in confiderable 
difficulties on his acceffion to the throne. The treafury 
was quite exhaufted; great part of the revenue was ap- 
pointed for tke fupport of Chriftina’s houfehold ; the people 
were opprefitd with taxes; and the nation Having been dif- 
armed tor feveral years, began to lofe its reputation among 
foreigners. To remedy thete evils, Charles pvopofed to re- 
fume all the crown lands which had been alienated by grants 
to favourites during the late reign ; to repeal a duty which 
had been laid upon fait; to put the kingdom in a pofture of 
defence ; and to enter upon a war with fome neighbouring 
ftate. Under a pretence, therefore, that Cafimir king of 
Poland had queftioned his title to the throne, he began to 
make preparations for invading that kingdom. Several em- 
baffies were fert from Poland toStockholm ; but fome point 
of ceremony always difappointed them of an audience of the 
king ; fo that they were obliged to return without their er- 
rand. As foon as matters were in readinefs, General Wit- 
temberg made an irruption into Poland from the fide of Po- 
merania. The Poles oppofied him with an army of 15,000 
men ; but inftead of fighting, they began to negotiate, and 
in a fliort time entirely difperfed themfelves. Charles him-i 
fell foon followed with a powerful army, and purfued his 
march without obftruftion, all the cities throwing open their 
gates to him us he approachedj and offering to fupply him 
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with necefTarics. As he advanced to Cracow, Caffimir re- Sweden. ^ 
folved to make one effort to fave his capital. His army 1^ 
amounted only to 10,000 men ; and thefe were unfortunate-p0ie, 
ly fuch as had never flood fi*c. After a feeble reliftance,defeated, 
they fled with precipitation, having loft 1000 men killed and the 
and taken prifoners. A few days after this Charles defeated *^3^™ 
the Poles a fecond time, about eight leagues from Cracow} 
upon which Cafimir fled with his family to Oppelen in Si- 
lefia. The capital was then invefted ; and though defended 
with the utmoft valour by Stephen Czarnefki, was in a ihort 
time obliged to capitulate. Thus in lefs than three months 
Charles apparently became mafter of Poland ; but it foon be- 
came evident that the Poles had no intention of abandoning 
their former fovereign. JI5. 

In 1656 a war took place with the eleftor of Brandea-War with 
burg. While Charles was employed in the conqueft 
Poland, that prince had invaded the Royal and Ducal Pruf-j)Urg> 
fla, and reduced the moft confiderable towns with little 
oppofition. The king of Sweden took umbrage at his pro- 
grefs ; and having marched againft him, defeated his forces 
in feveral flight encounters, and obliged him to own that he 
was a vaflal of Sweden. Thefe rapid conquefts alarmed all 
Europe ; and the different powers fought for means of 
driving the Swedes out of Poland, which they had fo un- Il6 
expe&edly and unjuftly feized. The Poles were no fooner The Poles 
affured that they'fhould be affifted, than they everywhere revolt, 
revolted and maflacred the Swedes. Cafimir returned from 
Silefia ; and thofe very troops and generals who had before 
fubmitted to Charles without oppofition, now ranged them- II7 
felves under the banners of his antagonift. Charles imme-Charles 
diatelv marched from Pruffia to chaftife the infolence of the?ains avic J 1.1 fnrv. hut 1 
Pbles,J and totally defeated a body of 12,000 men under the^J’but 13 

command of Czarnefki. I his did not hinder all the Poles 
obliged to 
retire. 

incorporated with his troops to defert; which confiderably 
reduced his army ; and the campaign being performed ia 
the depth of winter, he was at laft obliged to retreat to 
Pruffia. In his march he was haraffed by the Poles ; and 
a body of 4000 Swedes was furprifed and defeated by them 
at Warka. This lofs, however, was foon after recompenfed 
by a complete victory gained by Adolphus the king’s bro- 
ther and General Wrangel over Czarnefki, In the mean 
time the king was taking meafures for laying fiege to 
Dantzic; but was prevented by the Dutch, who threat- 
ened to oppofe him, unlefs a proper regard was paid to their It8 
intereft. Charles accordingly granted them advantageousConcludee 
terms ; and afterwards gained over the eleftor of BranderJea treaty 
burg, by ceding to him the fovereignty of Pruffia, that^^ ^ 
he might be at liberty to turn his whole ftrength againftthe elc&or 
Poland. of Brandea* 

By the treaty juft concluded with the eleflor, the latter burg, 
was to affift Charles in his war with Poland ; but the elec- 
tor had fo procrafttnated matters, that the Poles, having ob- 
tained affiftance from the Tartars, had reduced the city of 
Warfaw. The two princes, however, now marched in con- 
cert aoainft their enemies, who were encamped in a ft rang 
lituation in the neighbourhood of the city^bove-mentioned, 
their camp being fronted by the Viftula. The I oles were 
driven from their entrenchments with prodigious flaughter, II9 
and a vaft number taken prifoners. The Poles and .TartarsThe Foie* 
then laboured to break the alliance ; with which view they^j^J"8 

entered Ducal Pruffia, and defeated the ekaoral army, 
king prince Radzivil and other pevfons of diftirktion pri-giuguter. 
foners. The Swedes foon had their revenge. General 
Steinboek attacked the fame Polifh army at Philippowa, 
and overthrew it with fuch flaughter as obliged the Poles 
for that feafon to quit the field. A more formidable enemy" 
than the Poles now began to make the;r appearance.. The 
Ruffians invaded the provinces of Car-elia^ Lngermama, and 
^ ^ Livonia 5. 
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Sweden. Livonia ; while the elector of Brandenburg be^an to waver 

0"" in his fidelity. To preferve this only ally at fuch a critical 
The Ruf- jnnfture, Charles was obliged to give him more advantage* 
iians invade ous terms than thofe already mentioned ; while the Ruffians 
the Swedifh were repulfed in the provinces of Carelia and Ingermania. 

ommions. jjut jn ]javon;a they had better fuccefs, two important for- 
treffes falling into their hands ; after which they laid fiege 
to Riga. For feven months they battered the walls of this 
city, without once venturing to pafs the ditch or ftorm the 
practicable breaches. The befieged, under the command of 
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wUef^ea' ^■aSnus c'e ia Gardie and Simon Helmfield, defended them- 
Iiiga.C °rL ^ves ^ greateft intrepidity ; cutting off many thou- 

fands of the enemy in the fallies they made. At laft they 
attacked the Ruffian pamp, drove them out of it with 
great daughter, and obliged them to raife the fiege with 
precipitation. t 

Charles, notwithftanding the number of his enemies, was 
now become fo formidable by the valour and difeipline of 
his troops, that whole armies often fled on the very news 
of his approach. At laft, in 1657, the Poles, finding they 
could not refill him in the field, contented themfelves with 

122, haraffing the Swedes on their march, and cutting off the 
Charles en- foragers and convoys. This proved much more deftrudtive 

alliance0 ^ t0 ^ ^wec'es t^ian their former method ; fo that Charles 
with Ra- wafl obliged to enter into an alliance with Ragotlki prince 
gotflci of Tranfylvania, by affigning him certain provinces in his 
} nnce of neighbourhood, in order to furnifh himfelf with irregular 
^ nuifyiva- troops, who might fight the Poles in their own way. This, 

-however, proved of no real advantage ; for the confederates, 
after fpending a whole campaign in Lithuania, were obli- 
ged to return without accomplifhing more than the reduc- 
tion of a fingle fortrefs; upon which Charles returned with 
the Swedifh army to Pruffia. 

Leopold, the young king of Hungary, having beheld for 
a long time the Swedes with a jealous eye, now refolved to 
declare for Poland. The more effectually to curb the am- 
bition of the Swedifh monarch, he folicited the king of 
Denmark to come to a rupture with him. This was in- 

jtagodki’s 3Hantly complied with, and the Danes invaded Bremen, 
army de- Charles haftened to oppofe this new enemy ; which gave 
ilroyed by fuch offence to Ragotlki, that he negledled to take the pro- 
and Tai-5 per meafures for his own defence in the abfence of the 
tars, ^ Sweeten and fuffered his army to be deflroyed by the Poles 

and Tartars. At the fame time the Turks invaded Tran- 
fylvania, under pretence that Ragotfki, being a vaffal of the 
-Grand Signior, had no right to invade Poland without his 

. leave. Ragotfld oppofed them in the field ; where he was 
killed by defied and killed, leaving Charles deftitute of the only ally 
i.he Turks. on whom he could have depended. 

The king, however, not difmayed by this misfortune, 
traverfed Pomerania and the duchy of Mecklenburg ; after 
which he fell upon Holftein, while general Wrangel with 
another corps entered the duchy of Bremen. The latter 

126 executed his meafures with the utmofl vigour and intrepidi- 
Bravery ty. In 15 days he retook all the towns which the enemy 
jand fuceefs reduced ; defeated and drove the Danilh army out of 

U'raagd. t^ie country> killing 3000 of their belt foldiers. In Holftein 
the king reduced feveral fortreffes, laid Itzehoe in afhes, de- 
feated a body of Danes, and laid fiege to Frederic-Udda, 
into which the Danes had thrown a ftrong garrifon. The 
conduct of this fiege he left to Wrangel, he himfelf retiring 
to Wifmar in order to obferve the fituation of affairs in Po- 
land; but no fooner was he gone than Wrangel attacked 
the place with fueh fury, that he became mailer of it in two 
Lours. In the province of Halland the Swedes were de- 
feated ; but the enemy derived no advantage from their vic- 
tory : at fea the fleets met, and maintained a hot engage- 
Spaent for two days, without any confiderable advantage on 
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either fide. In Poland matters went on much worfe. The w* 
houfe of Auftria had now declared for Cafimir ; a German ^ 
army entered Poland, and reduced Cracow, though not 1 
without great lofs to -themfelves. Czarnelki entered Po-,, 
merania, where he butchered the unhappy peafants without IL— 
mercy; but on the approach of Charles he fled as ufual,^*®* 
having gained nothing by his expedition but the charadler 
of a cruel barbarian. 

The king of Sweden was now furrounded by enemies. 
The eledlor of Brandenburg had declared againlt him; and 
he had befxdes to engage the armies of AuStria, Poland, 
Ruffia, and Denmark, in the field. In this dangerous fitua-CM 
tion he refolved to attack Denmark, in fuch a manner asv eS 
fhould oblige that power to come to a fpeedy accommoda-1 k 
tion. His defigns were forwarded by a very early froft^F 
which enabled him to tranfport his troops without the ex- 
pence and trouble of Ihipping. Having paffed over on the ice 
to the ifland of Funen, he cut in pieces a body of 4000 
Danilh foldiers and 500 peafants. The whole ifland was 
reduced in a tew days; after which he paffed to Langland, 
then to Laaland, after that to Falftre, and laftly to Zealand. 
The Danes were terrified at this unexpected invafion, and 
weie giving themfolves up to dei’pair, when Charles offered 
to conclude a peace upon equitable terms. The king of 
Denmark very gladly confented ; but with a delign to re- 
new the war as Toon as he thought it could be done with 
lafety. By this treaty, called the treaty of Rofchild, con-hx 
eluded on the 12th of March 1658, the provinces of Scho-cile 

nen, Halland, and Bleking, Lyiler, and Hu wen, the ille 
of Bol'kholm, the bailliages of Bahus and Drontheim in 
Norway, were yielded to Sweden, and a free palfage thro* 
the Sound was granted to the Swedilh Ihips. 

No fooner was Charles retired, than the king of Den- 
mark began to aft againft him in an underhand manner; on 
which, refolving to anticipate him in his ddigns, he appear- 
ed unexpectedly with a fleet before Copenhagen. Had heT: 
given the affault immediately, before the inhabitants hadr<: 

time to recover from their furprife, it would probably have ' 
furrendered at once ; but, by landing at the diftance of lyfos! 
miles, he gave them time to prepare for their defence : the T 

fiege proved extremely tedious, and at laft the place was re- 
lieved_ by a Dutch fleet. On this Charles converted the 
fiege into a blockade, which continued till the end of the war. 
Wrangel reduced the ftrong fortrefs of Cronenburg ; and 
the Swediffi forces were fo judicioufly polled, that all Den- , 
mark was in a manner blocked up ; when, in 1660, kingBi 

•3 

Charles died of an epidemical fever: and thus an end was ^ . r 1 , ... . - - - Gli put, for that time, to all the ambitious defigns of Sweden. 
The new king Charles XI. was a minor at the time ofor 

his father’s death ; and as tjie kingdom was involved in a 
dangerous war with fo many enemies, the regency determin- 
ed to conclude a peace, it it could be obtained on reafonable 
terms. A treaty was accordingly concluded at Oliva ; by i 
which Cafimir renounced his pretenfions to the crown of0' 
Poland, and that republic gave up all pretenfions to Livonia. 
Bornholm and Drontheim were ceded to Denmark ; and an 
equivalent in Schonen remained with’ Sweden. During the 
minority of the king, nothing remarkable occurs in the hif- 
tory of Sweden.. In 1672 he entered into alliance with 
Louis XIV. which two years alter involved him in a war„ 
with the eleftor of Brandenburg. At firft the Swedes car- 
ried all before them; and general Wrangel having fallenb 
fick, they continued their conquefts under another named 
Mirdenjeldt. Almoft all the towns in Brandenburg were 
reduced, when the eleftor arrived with an army to the re- 
lief of his diftreffed fubjefts. He retook feveral towns, de- H 
Seated Maidenfeldt in a general engagement, and foon after^ 
forced them to abandon all their conquefts. In conjunftion^ 
1 with 

! 
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!f«. with t^ie Danes, he then invaded the Swedilh dominions; 
—'many places of importance were reduced; and, in 1676, 

Sweden received a mo(t deftrudlive blow by the defeat of 
her fleet in an engagement with the combined fleets of Den- 
mask and Holland. Soon after this the king took the go- 
vernment into his own hands, and in fome degree reftored 
the fortune of Sweden ; but though matters went on in a 
more profperous way where the king commanded in perfon, 
the fame Ioffes and difgrace attended the Swedifh arms in 
every other quarter. In Pomerania, count Konigfmark loft 
every place of importance excepting Stralfund, Stetin, and 

,f. Gripfwald. In 1678, the Swedifh fleet was defeated in 
ery- two engagements. At Landfcroon a mofl dbftinate battle 

was fought from ten in the morning till fix at night; when 
both parties were obliged, by their fatigue, to retire to their 
refpective camps. At Oldeval in Norway, the Swedes were 
defeated ; and the Danes laid defolate the iflands of Oeland, 
Smaaland, Unno, and Kuno ; while the electoral troops 
and Imperialifts reduced count Konigfmark to the utmoft 
diftrefs in the neighbourhood of Stralfund. 

In this deplorable fituation of affairs count Konigfmark 
found an opportunity of attacking his enemies to fuch ad- 
vantage, that he obtained a complete viftory ; after which 
he ravaged the duchy of Mecklenburg. Yet notwithftand- 
ing this fuccefs, he could not prevent the eledtor from re- 
ducing Stralfund ; after which he was obliged to evacuate 
Pomerania ; and, to complete his diflrefs, the fleet which 
tranfported the Swedifh army from Pomerania was wrecked 
on the coaft ef Bornholm ; by which accident 2000 perfons 
were drowned, and the remainder plundered and taken pri- 
foners by the Danes, though they had been furnifhed with 
paffports from king Frederic. 

In this unprofperous fituation of affairs a peace was con- 
cluded at St Germain’s between Fiance and her enemies, 
by which the Swedes and Danes were left to decide their 
quarrel by themfelves. Denmark was by no means a match 
for Sweden, even in the diflreffed fituation to which fhe was 

on- reduced : for which reafon a treaty was inftantly concluded, 
on terms much more favourable to Sweden than could have 
been expefted ; and the peace was confirmed by a marriage 
between Charles and Ulrica Eleonora, daughter to the king 
of Denmark. From this time the Swedifh monarch applied 
himfelf to the reformation of the flate ; ana by artfully ma- 
naging the diiputes between the nobility and peafants, he 
obtained a decree of the ftates empowering him to alter the 

lie. conllitution as he pleafed. Being thus invefled with abfo- 
k" lute power, be proceeded to take fome very extraordinary 

meafures. In 1685 it was projected to liquidate the public 
debts by railing the nominal value of money, without adding 
any thing to its intrinfic value. This was put in execution 
the following year, by which the creditors of the govern- 
ment loft upwards of nine millions of crowns. This, with 
fome other arbitrary fteps taken about the fame time, dif- 
gulled all the nobility, merchants, and crown-creditors. In 
Livonia they were highly relented ; and remonltrances were 
repeatedly fent by the hands of deputies, who had orders to 
infift upon their privileges confirmed by many adls of the 

I king’s pfedeceffors. The deputies could obtain nothing, 
fo that the diet was affembled. On their report the body 
of nobility reiolved to draw up a ftronger remonftrance than 
any of the former, to be prefented to the king by captain 

f r ^.atkul one of the deputies, who had already dijtinguifhed 
himfelf by his boldnefs and attachment to liberty. His 

1 public fpirit, however, produced no other effedl than to pro- 
cure his own deftrinftion. An accufation was drawn up 
agamft all the remonftrants, but efpecially Patkul. He was 
jentenced to lofe his right hand, then to be deprived of his 
hk, honours, and eftates; to have the latter confifcated to 

Sweden. 
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the crown, and his papers burnt by the hands of tin’ com- 
mon executioner. The accufation was declared unjuft; by 
the univerlity at Leipfic ; but notwithftanding this, Fatkul 
was obliged to fly his country, to avoid the execution of his 
rigorous fentence ; which, however, fell upon him with re- 
doubled fury in the fubfequent reign, of which an account 
is given under the article Patkul. 

On the 15th of April 1697, died Charles XI. leaving Charles 
his crown to his fon, the celebrated Charles XII. at that^^^^9 

time a minor. On his accefilon he found himfelf under theby ^ fou 
tuition of his grandmother Eleonora, who had governed the Charles 
kingdom during the minority of the late king, ThoughXU. 
Charles was at that time only 15 years of age, he inftantly ^*4^ 
fhowed a defire of taking the government into his ownthe frovern® 
hands. Ris counfellors, count Piper and Axel Sparre, fig-ment into 
nifled his defire to the queen-regent. They were by herhis own 
referred to the ftates; and there all were unanimous: ^ ^ e cl 
that the queen, finding that oppofition would be vain, re-^ agC ° 
figned her power with a good grace ; and Charles was in- 
vefted with abfolute authority in three days after he had 143 
expreffed his defire of reigning alone. He was fcarce feat-A powerful 
ed on the throne when a powerful combination was form- ^ 
ed againft him. King Auguftus of Poland formed-defigns-agajn£j.him, 
on Livonia ; the king of Denmark revived the diiputes he 
had with the duke of Holftein, as a prelude to a war with 
Sweden ; and Peter the Great of Mufcovy began to form 

. defigns upon Ingria, formerly a province of Ruffia. In 
1699 the king of Denmark marched an army into Flolftein. 
Charles fent a confiderable body of troops to the duke’s 
afliftance ;~ but before their arrival the Danes had ravaged Holftein rav 
the country, taken the caftleof Gottorp, and laid clofe fiege^K^ky^ 
to Tonningen. Here the king of Denmark commanded in - 
perion ; and was affifted by the troops of Saxony, Bran-^ 
denhurg, Wolfenbuttle, . and Heffe-Caffel. England and 
Holland, as guarantees of the lafl treaty with Denmark, in 
concert with Sweden, joined Charles againft this confedera- 
cy, and fent fleets to the Baltic. They propofed a termi- 
nation of the war upon equitable terms; but thefe were, 
haughtily refufed by the Danifh monarch, who delpifed the 
youth and inexperience of Charles, and relied too much up-» 
ou the alliance he had formed with Saxony, Brandenburg, I4y> 
Poland, and Ruffia. The town of Tonningen, however, They ar* 
re.fifted all his efforts ; and when he ordered the place to beTT’ul{eci ai: 

ftormed, he had the mortification to fee his troops driven oniuI,SSilj 

headlong from the walls by a handful of Swedes under ge- 
neral Bannier. ,45 

In the year 1700, Charles, having entrufted the affairs-Charles fets 
of the nation with a council chofen out of the fenate, let outout |r')m 

on the 8th May from his capital, to which he never after- 
wards returned. He. embarked at Catlfcroon, and defeat-the fleet ut" 
ed the fleet of the allies. Having made a defeent on the the allies, 
iffimd of Zealand, he defeated a body of cavalry that oppofed 
his march, and then proceeded to inveft Copenhagen by fea 
and land. The king of Denmark then law the nsceffity' 
there was either of having his capital deftroyed. or of doing 147 
juftice to the duke of Holftein. He chofe the latter; andOU’g63 th®: 
a treaty was concluded in eleven days, upon much the fame^j^5 to 

terms as formerly. Charles, being thus at liberty to turn peacei 
his arms againft the other princes who had confpired his de- 
ftru&ion, refolved to lead his army againft Auguftus king 
of Poland ; but on his way he received intelligence that 
the. czar of Mufcovy had laid fiege to Narva with 100,000 I4g 
men. On this he immediately embarked at CarMcroon,-Marchesa- 
though it was then the depth of winter, and the Baltic fcarce! a!ri^ ^ 
navigable ; and foon landed at Pernaw in Livonia with partRt ^ia;u*' 
of his forces, the reft being ordered to Rcval. Plis army 
did not exceed 20,000 men ; but they were the heft foldiers 
in Europe, while the Ruffians were only an undifciplineA. 

multitude! 
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he czar, however, hzil thrown every poffible Swedes iti numher i yet Charles, having ptfled the r'wr in 
the way of his antagonift. 1 hirty thoufand boats with hi^rh Jides, to fereen the men from the fire of the 

^ multitude. Tl 
ohitruftion in the way of his antagonift. '1'hirty 
men were ported in a defile on the road, to oppofe his paf- 
fage ; and this corps was fuftainei by a body of 2o,oco 
others, ported fome leagues nearer Narva. The czar him- 
felf had fet out to haften the march of a reinforcement of 
40,000 men, with whom he intended to attack the Swedes 

i4<) fiank and rear. But the celerity and valour of the 
Defeats two Swedes baffled every endeavour. With 4000 foot and an 
Rutlian ar- equal number of horfe the king fet out, leaving the reft of 

•rucks'the t^ie arrny to f°iiow him at leifure. With thefe he at- 
Czar’s 
camp. 

tacked and defeated the Ruffian armies one after another, 
pufning his way to the czar’s camp, which he gave imme- 
diate orders for attacking. This camp was fortified by 
lines of circumvallation and contravallalion, by redoubts, by 
150 pieces of brafs cannon placed in front; and was defend- 
ed by an army of 80,000 men : yet fo violent was the at- 
tack of the Swedes, that in three hours the entrenchments 
were carried ; the king with 4000 men that compofed the 
wing he commanded in perfon, purfued a flying army of 
of fo,000 to the river Narva. The bridge broke down by 
the weight of the fugitives, and the river was inflantly co- 
vered with their bodies. Great numbers returned in defpair 
to their camp, where they defended themfelves for a while ; 

150 but taft the generals Gallowin and Frederowitz, who 
The camp commanded them, furrendered.' Thirty thoufand were kil- 

theftutfiaiiVe^ ’n ^ 'ntrenc^iments an^ in t^ie purfuit, or drowned in 
defeated nSt^e r'ver ’ 2°»coo furrendered at diferetion, and were dif- 
with great miffed unarmed ; while the reft were totally difperfed. An 
daughter, hundred and fifty pieces of fine cannon, 28 mortars, 151 

pair of colours, 20 ftandards, and all the baggage of the 
enemy, were taken. Among the prifoners were the duke 
de Croy, the prince of Georgia, and feven other generals. 
Charks behaved with the greateft generofity to the conquer- 
ed. Being informed that the tradefmen of Narva had re- 
fufed credit to the officers whom he detained prifoners, he 
fent 1000 ducats to the duke of Croy, and to every other 
officer a proportionable fum. 

Peter was advancing with 40,000 men to furround the 
Swedes, when he received intelligence of the dreadful defeat 
at Narva. He was greatly chagrined ; but, comforting him- 
felf with the hopes that the Swedes would in time teach the 
Ruffians to beat them, he returned to his own dominions, 
where he applied himfelf with the utmoft diligence to the 
raifing of another army. He evacuated all the provinces 
which he had invaded, and for a time abandoned all his great 
projefts, thus leaving Charles at liberty toprofecute the war 
againrt Poland. 

As Auguftus had expe&ed an attack, he endeavoured to 
draw the czar into aclofer alliance with him. The two mo- 
narchs had an interview at Birfen, where it was agreed that 

king ofPo- Auguftus fhould lend the czar 50,000 German foldiers, to 
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be paid by Mufcovy ; that the czar ffiould fend an equal 
number ot his troops to be trained up to the art of war in 
Poland ; and that he ffiould pay the king three millions of 
xix-dollars in the fpace of two years. Of this treaty Charles 
had notice, and by fneans of his minifter count Piper entire- 
ly frnftrated the fcheme. 

In 1701, as early as the feafon permitted, Charles, ha- 
ving received a reinforcement from Sweden, took the field, 
and appeared fuddenly on the banks of the Duna, along 
which the Saxon army was ported to receive him. The king 
of Poland at that time being rtek, the army was commanded 
by Ferdinand duke of Courland, marifchal Stenau, and ge- 
neral Paykel, all officers of valour and experience. They 
had fortified certain iflands in the mouth of the river, and 
taken every ether precaution againft an attack ; the fol- 
diers were hardy, well difeiplined, and nearly equal to the 

enemy, attacked them with fuch fury, that they were en- 
tirely defeated, with the lofs of 2joo killed on the fpot.K 
and 1500 taken prifoners. AH the Saxon baggage, pbiut: 
pieces of cannon, five pair of colours, and fix rtaudarda, fell 
into the hands of the Swedes 

This viftory was followed by the furrender of all the 
towns and fortrefles in the duchy of Courland. The kin / 
then parted into Lithuania, where every town opened its 
gates to him. At Birfen, an army of 20,000 Ruffians re- 
tired with the utmoft precipitation on the news of his ap- 
proach. Here Charles, perceiving that the kingdom of Po-, 
land was gteatly difaffe&ed to Auguftus, began to project 
the fcheme of dethroning him by means of his own fubje&s.Jit 

This fcheme he executed with more policy than he ever1111 

fhowed on any other occafion. The manner of putting it in 
execution was concerted between Radziewifchi, cardinal pri- 
mate of Poland, and count Piper. Intrigues and cabals 
were held at the houfe of the treacherous ecclefiaftic, while 
he was publilhing circular letters to keep the people in their 
duty to the king. The diet being filled with Swediftr par- 
tifans, became tumultuous, and broke up in confufion. Thdor 
affairs ol the kingdom then fell into the hands of the fenatejJ l1 

but here the Swedifh party was as ftrong as in the diet, ll 
was agreed that they ftiould fend an embaffy to Charles; 
that the pofpolite ftiould mount, and be ready againft ali 
events; but the chief regulations refpefted the king’s au- 
thority, which it was determined at any rate to retrench. 
Auguftus, refolving rather to receive laws from the vi&o-Jaj; 
rious C harles than from his own fubjedls, fent an embaffy toit( 

him, committing the management of the whole to the conn-, 
tefs of Konigfmark, a native of Sweden, and a lady famous 
for her wit and beauty. But the king refufed to fee her; 
on which flie returned, chagrined and difappointed, to War- 
faw. The ambaffadors of the ferrate inftantly obtained an 
audience ; and were aftured by Charles, that he took arms 
againft the Saxons in defence of the liberties of the Poles, 
whom he fhould always regard as his beft friends. Confe- 
rences were appointed to be held at Kinfchin ; but Charles 
foon after altered his mind, and told the ambaffadors he 
would hold them at Warfaw. 

Auguftus, in the mean time, finding his fcheme of peacel ak 
fruftrated, had recourfe to the fenate ; bat met with fuch a ®<1 

rough anfwer from them, that he determined once more to 
apply to Charles. To him therefore he fent his chamber- 
lain ; but a paffport being forgot, the ambaffador was ar- 
refted. Charles continued his march to Warfaw, which fur- 
rendered on the firft fummons; but the citadel held out for^i. 
fome days. Auguftus, finding at laft that no dependence 
was to be had on the Poles, determined to truft his fortune 
wholly to the Sax'on army and the nobility of the palatinate 
of Cracow, who offered to fupport him to the utmofi of 
their power. The Saxon army was now advanced to the 
frontiers, and Au ruftus immediately put himfelf at the head 
of it. Being joined by the iipbility of Cracow, lie found 
his forces to amount to 30,000 men, all brave and well- 
difciplined. Withthefe he marched in queft of his enemy; 
who did not decline the combat, though he had with him 
only 12,000 men Though the Saxons were ftrongly poft- ne 
ed, having their front covered by a morals, befides being 
fortified with pallifadoes and chevaux de frife, they were at 
tacked with irrefiftible impetuofity, and entirely defeated, 
with the lofs of 4000 killed, 2000 made prifoners, and all 
their baggage and cannon. This vidtory was followed by 
the lofs of Cracow : after which Charles fet out in purfuit of*11, 

the flying army, with a defign of preventing them from re- 
affembling ; but his horle falling under him, he had the mif- 

fortune 
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fortune to break his thi^h, by which he was confined fix 
weeks; and thus Aug-uftus obtained fome refpite. The 
interval he made the beft ufe of. Having convoked a diet 
firft at Marienburg, and then at Lublin, from them he ob- 
tained the following refolutions ; that an army of 50,000 
men fhould be raifed by the republic for the fervice of the 
prince; that fix weeks fhould be allowed the Swedes to de- 
termine whether they were for war or peace ; and that the 
fame time fhould be granted to the turbulent and difeon- 
tented nobles of Poland to make their conceffions. To 
coimteraft the effefts of thefe refolutions, Charles affembled 
another diet at Wariavv ; and while the two afiemblies dif- 
puted concerning their rights and privileges, he recovered of 

i«aiai sof his wound, received a ftrong reinforcement from Pomerania, 
!tcSa,on and utterly defeated and difperfed the remains of the Saxon 

army. 
The ill fortune of Auguftus continued {till to perfecute 

him. In 1704 he was formally depofed by the diet, and 
the crown conferred by Charles on Staniflaus Lecfinlky pa- 
latine of Pofnania. Auguftus, however, did not yet tamely 
give up his kingdom. His adherents daily fleirmifhed with 

siSv.if- the Swedes; and Auguftus himfelf, being reinforced by ocoo 
■inraiie! Ruffians, retook Warfaw, and was very near furprifing the 

new king, who lived in perfect fecurity in the city while 
Charles fought in his canfe. Count Horn, with 1 coo 

)6+ Swedes, vigoroully defended the citadel; but at laft, find- 
tarf.wre-if? it no longer tenable, he was obliged to furrender at dif- 
ikenbf cretion. The reduction of Warfaw was among the laft ad- 

vantages gained by Auguftus in the courfe of this war. His 
troops were now compofed of Saxon recruits and undifei- 
plined Poles, who had no attachment to his perfon, and were 
ready on all occaiions to forfake him. Charles and Stanif- 
laus advanced with the viftorious army; the Saxons fled be- 
fore them, and the towns for feveral miles round fent their 
fubmiftions. The Poles and Saxons were under the com- 

aiiu'd of manc* Schullemberg, a moft fagacious and experienced 
1*eencrai general, who ufed every expedient to check the progrefs of 

the Swedes, by feizing on the advantageous pofts, facrificing 
I,g' fmall parties to the fafety of the whole, and to mifiead the 

enemy, &c. However, with all his conduct and caution, 
he found himfelf outwitted, and Charles in the neighbour- 
hood of his camp ready to fall upon him, while he thought 
him at 50 leagues diftance. The Swedifh monarch attack- 
ed him with a fuperior army, but entirely compofed of 
horfe. Schullemberg had polled his men in fuch a manner 
as rendered it impoffible to furround them. His firft rank 
Icing armed with pikes and fufees, prefented a kind of ram- 
part of bayonets ; the fecond line Hooping over the firft 
who kneeled, fired over their heads, while the third rank, 
who flood upon their feet, kept up an inceffant fire, by 
which the Swedifh horfe were exceedingly galled and put 
in diforder. Charles loft the opportunity of cutting off the 
whole Saxon army, by omitting to order his men to dif- 
mount. This was almoft the firft time that infantry had 
been regularly oppofed to cavalry, and the fuperiority of 

'h.ere- the 'ormer was evident. After the engagement had conti- 
nued about three hours, the faaxons retreated in good or- 
der ; which no enemy had ever done before in any engage- 
mciit with Chailes. The Swedes purfued their enemies to- 
wards the Oder, and forced them to retreat through thick 
woods, almoft impervious even to infantry. The Swedifh 
bode, however, pufhed their way, and at laft inclofed Schul- 
lem’jcrg between a wood and the river, where Charles had 
no doubt of obliging him to furrender at diferetion, or die 
‘word in-hand, as having neither boats nor bridges; but the 
genius of Sehullemberg fupplied eveiy defeft. In the night 

e ordered planks and floats of trees to be faftened together; 
upon which he carried over his troops, while the Swedes 
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were employed in diflodging 500 men, which he had placed Swede1', 
in a wind mill, for the purpofe of defending his hank and Y r 

keeping the enemy in play. Charles fpoke of this retre at 
with admiration, and faid he had been conquered by Schul- 
lemberg. 

No material advantage, however, refulted 
Auguftus; who was again obliged to leave Poland, and for-!t;avus Po- 
tify the capital of his hereditary dominions, which he eX-^aijd. 
petted every moment to fee invefted. . In the mean time, 
however, the Ruffians having recovered their fpirits, fell ^ 
upon the Swedes in Livonia with theutmoft fury. Narva,Th? Ruf. 
Dorpt, and feveral other towns, were taken, and the inha-fians take, 
bitants and. garrifons treated with great barbarity. Soonfev?ra', 
after, an army of 100,000 Ruffians entered Poland. Sixty 
thoufand Coffacks under Mazeppa entered the country at and invade 
the fame time, and ravaged every thing with the fury of Poland, 
barbarians. Schullemberg, too, perhaps more formidable 
than either, advanced with 14,000 Saxons and 7000 Ruf- 
fians, difeiplined in Germany, and reputed excellent foldiers. 
Could numbers have determined the event of war, the Swedes 
muft certainly have been at this time overpowered. Inftead 
of this, however, Charles feemed to triumph over his ene- 
mies with more eafe the more numerous they were. The 
Ruffians were defeated fo faft, that they were all difperfed 
before one party had notice of the misfortunes of another. 170 
The defeating an army of 40,000 men fcarcely obftru&ed AfRmfh- 
the march of the Swedes, while their aftonifhed enemies 
looked upon thefe actions as the effects of witchcraft, anda^ainft * 
imagined that the king of Sweden had dealings with infer-them, 
nal Ipirits. With thefe apprehenfions they fled beyond the 
Borifthenes, leaving the unhappy Auguftus to his ill fate. 
Schullemberg, with all his fkill and experience, fucceeded no { ( 
better. The Swedifh general Renfchild engaged and de-Schu!lem« 
feated him in half an hour, though the Swedes were vaftlyberg en- 
inferior in number, and their enemies polled in a moft ad- rireR de- 
vantageous fituation. Nothing could be more complete 
than this viftory. Whole regiments of Saxons threw down 
their arms, and begged their lives in the moft fuppliant pof- 
ture. Six thoufand were flain in the field, and 7000 taken 
prifoners. Thirty-fix pieces of cannon, 11,000 mufkets, 40 
pair of colours and ftandards, with all the Saxon baggage, 
fell into the hands ot the Swedes: and the confequences 
were ftill more important ; for now a paffage was opened 
into Sax ny, and Auguftus feemed to be in as great danger 
of lofing his hereditary dominions as he had been of lo- 
Gng Poland. This extraordinary victory, indeed, is faid to 
have been owing to a panic which feized the troops of 
Schullemberg: however, it was looked upon with admira- 
tion, and thought to make the renown of Renfchild equal to 
that of his fovereign. Charles himfelf was jealous, and could 
rot help exclaiming, “ Surely Renfchild will not compare 172 
himfelf with me !” But the cruelty of this general fullied 0ruelty of 

his reputation ; for fix hours after the engagement, he cau-fhe 

fed 1000 Ruffians to be mafiacred in cold blood, to revenge, 
as he faid, the cruelties they had committed in Poland. 

Soon after this viftory, which was gained on the 12th of 173 
February 1706, Charles entered Saxony at the head of^fl:irie‘in* 
24,000 men. The diet at Ratifbon declared him an enemy v^cle^1 i:’axo“ 
to the empire if he crofted the Oder. But to this declara-^’" 
tion no regard was paid. Charles purfued his march; while 
Auguftus was reduced to the condition of a vagrant in Po- 
land, where he pofteffed not a fingle town befides Cracow. 
Into this city he threw himfelf with a few Saxon, Polifli, 
and Ruffian regiments, and began to eredl fome fortifica- 
tions for its defence ; but the approach of the Swedifh ge- 
neral Meyerfeldt, and the news of the invafion of Saxony, 
dilconcerted all his meafures, and threw him into defpair. 
The Ruffians indeed were his faithful allies; but he dread- 
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Sweden, ed them aim oft as much as the Swedes: fo that he was re- 

duced to the necefiity of writing a letter to Charles with his 
own hand, begging for-peace on whatever terms he thought 
proper to grant. However, as he was then at the mercy 
of the Ruffians, this tranfarition was concealed with the 
greateft care. _His emiffaries were introduced to the Swe- 
diih court in the night-time ; and being prefented to Charles, 
received the following anfwer : That king Auguftus fhould 
for ever,renounce the crown of Poland, acknowledge Stanif- 
laus, andptormfe never to reafcend the throne, Ihould an op- 
portunity offer ; that he fhould releafe the princes Sobielki, 
and all the Swedifh prifoners made in the coutfe of the war; 
furrender Patkul, at that time refident at his court as am- 
baffador for the Czar of Mufcovy, and flop proceedings 
againff all who had pafled from his into the Swedifh fervice. 
Thefe arricles Charles wrote with his own hand, and deliver- 
ed to count Piper, ordering him to finifh them with the 
Saxon ambaffadors. 

Auguftus all this time was obliged to continue a fhow of 
in corjunc- warj though he had neither ability nor inclination to carry 

th^Ruf1 i1 011 • w?s jo*ned by prince Menzikoff with 30,000 
flans, de- Ruffians; which obliged him, contrary to his inclination, to 
feats an l come to an engagement with Meyerfeldt, who commanded 
takes pii- xo,cco men, one half of whom were Swedes. As at this 

whokTswe time no dii'parity of numbers whatever was reckoned an equi- 
difa army; valent to the valour of the Swedes, Meyerfeldt did not de- 

cline the combat, though the army of the enemy was four 
times as numerous as h?s own. With his countrymen he 
defeated the enemy’s firft line, and was on the point of de- 
feating the fecond, when Staniflaus, with the Poles and Li- 
thuanians, gave way. Meyerfeldt then perceived that the 
battle was loft ; but he fought defperately, on purpole to 
avoid the difgrace of a defeat. At laft, however, he was 
oppreffed by numbers, and forced to furrender ; fuffering 
the Swedes, for the firft time, to be conquered by their ene- 
mies. The whole army were taken prifoners excepting 
major-general Kraffau; who having repeatedly rallied a body 
of horfe formed into a brigade, at laft broke through the 
enemy, and efcaped to Pofnania—Auguftus had fcarce fung 
‘Te Deum for this viftory, when his plenipotentiary returned 
from Saxony with the articles of the treaty above-mentioned. 
The king hefitated and fcrupled, but at laft figned them; 
after which he fet out for Saxony, glad at any rate to be 
freed from fuch an enemy as the king of Sweden, and from 
fuch allies as the Ruffians. 

TheCzar Peter was no fooner informed of this extraordinary 
treaty, and the cruel execution of his plenipotentiary Pat- 

* See the kul *, than he fent letters to every court in Chriflendom, 
article Fat- complaining of this grofs violation of the law of nations. 
,tul' He intreated the emperor, the queen of Britain, and the 

178 States-General, to revenge this infult on humanity. He 
Czar Peter ftiomatized the compliance of Auguftus with the oppro- 

to'ab brious name 0$p'ijillanirnity; exhorted them not to guaran- 
ftates in tee a treaty fo unjult, but to defpife the menaces of the Swe- 
Europe. difh bully. So well, however, was the prowefs of the king 

of Sweden known, that none of the allies thought proper to 
irritate him, by refufmg to guarantee any treaty he thought 
proper. At firft, Peter thought of revenging Patkul’s death 
by maffacring the Swedifh prifoners at Moicow ; but from 
this he was foon deterred, by remembering that Charles had 

179 many more Ruffian pnloners than he had of Swedes. C»i- 
Tnvacies Po-v-ncr over thoughts of revenging himfelf in this way, there- 

forniftL* f°re’ *n t^ie year l7°7 he entere(l Poland, at the head of 
depoLsta-60,C OO men. Advancing to Leopold, he made himfelf 
niflaus. mafter of that city, where he affembled a diet and lolemnly 

depofed Staniflaus with the fame ceremonies which had been 
ufed with regard to Auguftus. The country was now re- 
duced to the moil miierable fituation; one party, through 
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fear, adhered to the Swedes ; another was gained over, or 
forced by Peter to take part with him : a violent civil war 
took place between the two, and great numbers of people 
were butchered, while cities, towns, and villages, were laid 
in afhes by the frantic multitude. The appearance of a 
Swedifh army under king Staniflaus and general Lewen- 
haupt put a flop to thefe diforders, Peter himfel: not caring- 
to ftand before fuch enemies. He retired, therefore, into^J^.j 
Lithuania, giving as the caufe of his retreat, that the conn- Eithuai- 
try could not iupoly him with provifions and forage necef- 
fary for fo great an army. Jgt 

In the mean time Charles had taken up his refidence in Imp, riot 
Saxony, where he gave law to the court of Vienna, and in a'^bavioi] 
manner intimidated all Europe. Pie declared himfelf theu* c*m. 
protedlor of the Proteftant intereft in Germany, particular- 
ly of the emperor’s Proteftant fubjefts in Silefia. He de- j 
fired, or rather commanded, the emperor to renew and con-S;ibmiili| 
firm to them all the liberties granted by the treaties ofbehavi t j 
Weftphalia, but fince that time reclaimed or eluded at the°f 
treaty of Ryfwick. The emperor durft not refufe; andup-Hrurtu 

wards of ico churches were given to the Proteftants. On 
this occafion the emperor is reported to have faid, that “ had 
Charles defired him to become a Lutheran, he did not 
know whether he could have refufed.” One would indeed 
have imagined that Charles had fume thoughts of convert- 
ing, or at leafl dethroning, the Pope himfelf; for being in- 
cenfed at the conftant oppofition of the court of Rome, 
whole weaknefs and intrigues he defpifed, he or.e day told 
the emperor’s minifter, that “ tke Swedes had conquered 
Rome before now, and he might one day demand an inven- 
tory of the effefts left there by queen Ghriftina.” At laft,. 
fatiated with the glory of having dethroned one king, let 
up another, and ftruck all Europe with terror and admira- 
tion, Charles began to evacuate Saxony, in purfuit of his 
great plan, the dethroning Czar Peter, and conquering the 
vsft empire of Ruffia. While the army was on full march jjp I 
in the neighbourhood of Drefden, betook the extraordinary Qjlar] A1 
refolution of vifiting king Auguftus with no more than five (its kind | 
attendants. Though he had no reafon to imagine that Au-Auguft^ . 
guftus either did or could entertain any friendfhip for him, 
he was not uneafy at the com'equences of thus putting him- 
felf entirely in his power. Pie got to the palace door of 
Auguftus before it was known that he had entered the city. 
General Fleming having feen him at a diftance, had only 
time to run and inform his mafter. What might be done 
in the prefent cafe immediately occurred to the minifter; 
but Charles entered the tleftor’s chamber in his boots before 
the latter had time to recover from his fuiprife. He break- 
fafted with him in a friendly manner, and then expreffed a 
defire of viewing the fortifications. While he was walking 
round them, a Livonian, who had formerly been condemn- 
ed in Sweden, and ferved in the troops of Saxony, thought 
he could never have a more favourable opportunity of ob- 
taining pardon. He therefore begged of king Auguftus to 
intercede for him, being fully affured that his majefty could 
not refufe fo flight a requeft to a prince in whole power he 
then was. Auguftus accordingly made the requeft ; but 
Charles refufed it in fuch a manner, that he did not think 
proper to afk it a fecopd time. Having paffed fome hours 
in this extraordinary vifit, he returned to his army, after 
having embraced and taken leave of the king he had de- 
throned. l8^ 

The armies of Sweden, in Saxony, Poland, and Finland, March]! 
now exceeded 70,000 men ; a force more than fufficient toagainftn 
have conquered all the power of Mufcovy, had they met 
them on equal terms. Peter, who had his army difperfed in 
fmall parties, inftantly affembled it on receiving notice of the 
king of Sweden’s march3 was making all polfible prepat a- 
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tiorifi for-ti vigorous refiftan.ce, and was on the point of at- 
tnckiip" Staniftaus, when the approach of Charles ftruck his 
whole army with terror. In the month of January 17c8 
he pafted the Niemen, and entered the fouth gate of Grod- 
no juft as Peter was quitting the place by the north gate. 
Charles at this time had advanced to fome diftance before 
the army at the head of 600 horfe. The Czar having in- 

ro^ _ 1 telligence of his fituation, fent back a detachment of 2000 
Po them men to attack him: but they were utterly defeated; and 
jtol Li- this difappointment was followed by the total evacuation of 
junia. IJthuunia. The king purfued his flying enemies in the 

midll of fnow and ice, over mountains, rivers, morafies, and 
through almoft every obftacle that could be furmounted by 
human power. He had forefeen all difficulties, and deter- 
mined to furmount them all. As he knew that the coun- 
try could not furr.ifh provifions fufficient for the fubflftence 
of his army, he had provided a great quantity of bifcuit, on 
which his men chiefly fubftfted till they came to the banks 
of the Berezine, in view of Borillow. Here the Czar was 
polled, and Charles defigned to bring him to a battle ; af- 
ter which he could penetrate with the greater eafe into Ruf- 
fia. Peter, however, did not think proper to come to an 
aftion ; but retreated towards the Borifthenes, whither he 
was purfued by Charles as foon as he had refrefhed his ar- 
my. The Ruffians had deftroyed the roads and defolated 

markable country ; neverthelefs the Swedifh army advanced with 
great celerity, and in their way defeated 20,000 of the ene- 
my, though entrenched to the teeth. This viftory, confi- 
dering the circumftances in wdiich it was gained, was one of 
the moft glorious the Swedes ever obtained. The me- 
mory of it is preierved by a medal ftruck in Sweden, with 
this infeription, Sy/vte, Puludes, Aggercs, Hoftes, in tit. 

When the Ruffians had repafled the Borifthenes, which 
feparates Poland from Mu.covy, the Czar, finding himfelf 
clofely purfued by an enemy with whom he was not able to 
cope, determined at laft to propofe peace. Propofals were 
accordingly made; but Charles returned no other aniwer 
than that he would treat at Mofcow; which being reported 
to Peter, be coolly replied, “ My brother Charles affeds to 
play Alexander, but he will not find in me a Darius.” How- 
ever, he did not think proper to venture an engagement, 
but continued his retreat ; and Charles purfued fo clofe, 
that he was daily fkirmifhimr with the rear of the enemy. 
In thele adions the Swedes had generally the advantage, 
though in the main thefe vidories proved detrimental, by 
weakening the army in a country where it was impoffible to 
recruit. Near Str.olenfko, the king, wfith only fix regiments, 
defeated a body of 10,000 horfe and 6000 Calmucks. In 
this engagement he was expofed to the utmoft danger, the 
enemy having feparated him from his troops. With one re- 
giment only, he fought with fuch fury as difperfed the ene- 
my, and drove them before him, at the time they thought 
themfelves fure of taking him prifoner. Two aids-de-camp 
that fought near 1pm were killed ; his horfe was killed, as 
was alfo an equerry winle he preiented another. the ene- 
my had broke through the regiment, and got quite up to 
the king; who is faid to have on this occafion killed 12 
men with his own hand without receiving a wound. 

By the 3d of O&ober 1708 Charles was within too 
|vt» withii leagues of Mefcow ; but the Czar had made the roads im- 

Ica^uespaftable, either by la)in.: them under water, digging deep 
ft

IV£°“w»ditches, or covering them with the wood of whole forefts. 
ie roads a^° deftroyed the villages on every fide, and taken 

jk'iflable. away every poffibility of fublrfting an army The fealon 
was alfo far advanced; the intenfe fevere weather was ap- 
proaching ; fo that the Swedes were threatened with all the 
miferies of cold and famine, at the fame time that they were 
expoled to the attacks ot an enemy greatly fuperior in num- 

7 1 S W XL 
ber, who, from their knowledge of the country, had alrroll Swe.-'e^. 
conllant opportunities of haraffing and attacking them by ’ “v J 

furprite. For thefe reafsns the king refolved to pafs thro’ _ 190 
the1 Ukrain, where Mazeppa, a Polilli gentleman, was gene- 
ral and chief of the nation, Mazeppa having been affront- the’ukraln. 
edby the Czar, readily entered into a treaty with Charles, 
whom he promifed to affifi. with 30,000 men, great quanti- 
ties of provifions and ammunition, and with alibis treafures, 
which were xrnmenfe. The Swedifh army advanced towards 
the river Difna, where they had to encounter the greatefl 
difficulties; a fore ft above 40 leagues in extent, filled with 
rocks, mountains, and marfhes. To complete their misfor- Acuities, 
tunes, they were led 30 leagues out of the right w^ay ; all 
the artillery was funk in bogs and marffies; the provifion 
of the foldiers, which confifted of bilcuit, was exhaufted ; 
and the whole army ipent and emaciated when they arrived 
at the Difna. Here they expected to have met Mabeppa 
with his reinforcement; but inftead of that, they perceived 
the oppofite banks of the river covered with a hoftile army, 
and the paffage itfelf almoft impracticable. Charles, how- 
ever, w'as ilill undaunted ; he let his foldiers by ropes down 
the fteep banks ; they crofled the river either by fwimming 
or on rafters hr.ftily put together; drove the Ruffians from I9a 
their poft, and continued their march, Mazeppa foon after Hefeats the 
appeared, having with him about 6coo broken remains of 
the army he had promifed. The Ruffians had got intelli-jA^ by, 
gence of his defrgns, defeated and difperfed his adherents, Mazeppaia 
laid his towns in afhes, and taken all the provifions collected t rear di- 
for the Swediffi army. However, he ftill hoped to be ufe-ftrefs- 
ful by his intelligence in an unknown country ; and the 
Coffacks, out of revenge, crowded daily to the camp with 
provifions. 

Greater misfortunes ftill awaited the Swedes. When 
Charles entered the Ukrain, he had fent orders to ge-Defperato 
neral Lewenhaupt to meet him with 15,000 men, 6000 [j”t

C^.u^era 

of whom were Swedes, and a large convoy of provifrons. General 
Againft this detachment Peter now bent his whole force, Lewen- 
and marched againft him with an army of 65,000 men. haup' and 
Lewenhaupt had received intelligence that the Ruffian army^^1^ 
confifted only of 24,000; a force to which he thought 6000 
Swedes fuperior, and therefore, difdained to entrench him- 
felf. A furious conteft enfued; in which the Ruffians were 
defeated with the lois of 15,000 men. 'l ire Swedes conti- 
nued their march ; but, by the treachery of their guide, 
were led into a marfhy country, where the roads were made 
rmpafiable by deep ditches and trees lard acrois. Here he 
was again attacked by the Czar with his whole army. 
Lewenhaupt had fent a detachment of two battalions to drf- 
pute the paffage of the enemy over a morafs ; but finding 
they were likely to be overpowered, he marched at the head 
of the whole infantry to their relief. Another defperate 
battle enfued; when at Lift the Ruffians were put in drfor- 
der, and on the point of being totally defeated, when the 
Czar gave orders to the Coffacks and Calmucks to fire up- 
on all the Ruffians who fled. “ Even kill me (faid he) if 
I fhoul i be lo cowardly as to turn my back.” On this the 
battle was renewed with great vigour ; but notwithftanding 
theie pofrtrve orders, and the example of the Czar himfelf, 
the Ruffians were a third time put in diforder, after lofing 
6000 men, when general Baver arrived with a ftrong rein- 
forcement of frefh Ruffian troops The engagement was 
again renewed, and continued without rnterrniffion till night. 
The Swedes took poffefiron of an advantageous poft; but were ^ 
next morning attacked by the Ruffians. Lewenhaupt had Al! the 
formed a kitrd of rampart of his waggons, but was obligedSwedffh 
to let fire to them, in order to prevent their falling into theF^’f1^8 

hands of the enemy, and at the fame time to cover his re- 
treat by the fmoke. The Ruffians, however, came ioon hc Ruf: 

F 1 2 enough Iiaus. 
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erough fo fare ^coo waggons of thofc provisions defigned 
for the diftrefTed Swedes. A ftrong detachment was fent 
to purine Lewenhaupt; but fo terrible did he appear, that 
the Ruffian general offered him an honourable capitulation. 
This was refufed with difdain; and the battle renewed with 
the fame vigour as before. The Swedes, though reduced to 
4000, again defeated their enemies, and killed 9000 on the 
fpot. A fter this, Lewenhaupt was fuffered to purfue his 
march without moleftation, but alfo without cannon or pro- 
vilions. prince Menzikoff, indeed, was detached to ha- 
rafs him ; but fuch was the formidable appearance of the 
Swedes even in their diftrefs, that he was afraid to attack 
them : fo that at kft the 4000 arrived fafc in the camp of 
Charles, after having killed upwards of 30,000 ©f the ene- 
my on their march. 

This, v/e may fay, was the lafl: effort of Swediffi valour. 
The difficulties they had now to undergo exceeded vehat 
human nature could bear ; yet itill they hoped, by con- 
ftancy and courage, to overcome every obftacle. In the fe- 
vereft winter known for a long time even in Ruffia, they 
made long inarches, clothed like favages in the Ikins of wild 

the Swedes, heafts ; all the draught-horfes perilhed ; thoufands of fol- 
diers dropped dead with cold and hunger : fo that by the 
month of February 1709, the whole army was reduced to 
i8,oco Swedes. Amidft numberlefs difficulties thefe pe- 
netrated at laft to Pultowa, a town on the eaflern frontier 

T97 of the Ukrain, where the Czar had laid up magazines; and 
ik-^s^uT thefe Charles refolved to get poffcffion. Mazeppa ad- 
towa. vifed the king to inveft the place, in confequence of his ha- 

ving correfpondence with feme off the inhabitants, by whofe 
means he hoped it would be furrendered. Plowever, he was 
deceived ; the befieged made an obftinate defence, the 
Swedes were repulfed in every affault, and 8000 of them 
were defeated, and almoff entirely cut off, in an engagement 
with a party of Ruffians. To complete his ..misfortunes, 
Charles received a fhot from a carabine in his heel, which 
{battered the bone. For fix hours after he continued calm- 
ly on horfeback, giving ordeffi, till he fainted with the lofs 
of blood ; after which he was carried into his tent. It was 
imagined that amputation would be neceffary, as the wound 
had already begun to mortify ; but one Newman un- 
dertook to fave the limb. It was told the king that deep 
incifions would be neceffary. “ Fall to work then ({aid he), 
cut boldly, and fear notbing.’> He held out his leg while 
the operation was performing; never changed countenance; 
and while the dreffing was laid on, ordered an affault for 
the next morning. 

For fome days the Czar, with an army of 70,000 men, 
haralled by had lain at a i mall diftance, haraffing the Swedifh camp, 
'i’ia,niv and cutting off the convoys of provifion ; but now intelli- 

gencewas received, that he was advancing as it with a de- 
iign of attacking the lines. In this fituation, Charles, 
wounded, diftreffed, and almoft furrounded by enemies, is 
laid to have, for the firft time, affembled a grand council of 
war ; the refult of which was, that it was expedient to 
march out and attack the Ruffians. Voltaire, however, to- 
tally denies that the king relaxed one jot of his wonted ob- 
ffinacy and arbitrary temper : but that, on the 7th of July, 
he fent for genetal Renfchild, and told him, without any 
emotion, to prepare for attacking the enemy next morn- 
ing. 

The 8th of July 1709 is remarkable for the battle which 
decided the fate of Sweden. Charles having left 8ooo men 
in the camp to defend the works and repel the fallies of the 
befieged, began to march againft his enemies by break of 
day with the reft of the army, confifting of 26,000 men, of 
whom 18,000 were Coffacks.- The Ruffians were drawn 
up in two lines behind their intrenchments, tibc horfe in 
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front, and the foot in the rear, with ehafms to fuffer the Swet* 
horfe to !all back in cafe of neceffity. General Slippen- 
bach was difpatched to attack the cavalry; v/hich he did 
with fuch impetuofity, that they were broken in an in- 
ftant. However, they rallied behind the infantry, and re- 
turned to the charge with fuch vigour, that they diiordered 
the Swedes in their turn, and took Slippenbach prifoner. 
Charles was now carried in his litter to this feene of confu- 
fion. The troops were animated by his prefence, and re- 
turned to the charge ; the battle became doubtful, when ge- 
neral Creuk was dilpatched by Charles to attack the enemy 
in flank. Creuk miilcok his way, or, according to others, 
who had the belt opportunities of information, was bribed 
by Ruffian gold, which occahoned the lofs of the battle. 
Peter not?/ dilpatched prince Menzikoff with a flrong de- 
tachment, to poll himfelf between the Swedes and Pultowa, 
to cut off their communication with their camp, and to fall 
upon their rear. He executed his orders with great fuc- 
cels ; cut off a corps de referve of 3000 men; and thus de- 
cided the fortune of the day. The king, however, had ran. 
ged his remaining troops in two lines; the loot in the 
centre, and the horfe in the two wings. They had already 
been twice rallied, and were now attacked with fury on all 
fides. Charles, in his litter, with his fword drawn in one 
hand, and a pifiol in the other, feemed to be everywhere 
prefent. New misfortunes, however, awaited him. A can- 
non ball killed both horfes in the litter ; and fcarce were 
others put in their place, when a fecond broke the litter it- 
felf in pieces, and overturned the king. The loldiers now 
believing him killed, fell back in conflernation. The firft ^ 
line was broke, and the fecond fled. Charles did every 
thing in his power to reftore order; but the Ruffians preffedentire 
fo hard, that rallying was impoffible, especially as powderfCitA 
was alfo wanting. Renfchild and feveral other general of- 
ficers were taken prifoners ; and the king himfelf muff have 
fallen into the hands of the enemy, had not count Pcuia- 
towfky drawn up 500 horfe, furrounded the royal perfon, 
and with defpei-ate fury broke through ten regiments of the 
enemy. With thefe the king arrived on the banks of the 
Boriflhenes.- The Ruffians forced the Swedifh camp, where 
they found fix millions in fpecie ; hut could not hinderta)!en) 
Lew'enhaupt, with 400c foot and all the remaining cavalry, the Sv 
from retreating to the banks of the Borillhenes. This,arnjy 
however, availed them but little; for being purfued byj’ljj / 
prince Menzikoff, they tvere obliged, for want of boats ortailga, 
bridges, to funender at diferetion. Charles fled in a mean 
calalh, attended by a little troop inviolably attached to his 
perfon, fome on foot, and fome on horfeback. They were 
obliged to crofs a fandy defert, where neither herb nor tree 
was to be feen, and where the burning heat and want of wa- 
ter were more intolerable than the extremities of cold they 
had formerly fuffered. The whole had almoft perifhed for 
want of water, when a fpring was fortunately difeovered 
after which they reached Oczakow, a town in the Turkiftinves ( 
dominions, the bafhawof which fupplied the king with eve-Tur 
ry neceffary. It was fome time, however, before boats 
could be got ready for tranfporting the whole of the king’s 
attendants ; by which accident 500 Swedes and Coffacks 
fell into the hands of the enemy- This lofs affe&ed him 
more than all his other misfortunes. He fired tears at fee- 
ing acrols the river Bog the greater part of his few re- 
maining friends carried into captivity, without having it in 
his power to affift them. The baflraw waited upon him to 
apologize for the delay, and was feverely reprimanded by 
Charles, as if he had been his own fubjedt. 

The king remained but a few days at Oczakow, when the 
ferafquier of Bender fent an aga to compliment him on his ar- 
rival in the Turkilh dominions, and to invite him to that 

4 city. 
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Sweden, c’ty. Here he was treated with the utmofl hefpitnlity : 
the Turks praiftifcd to its utmoft exteut their generous 
maxim of regarding as facred the perfons of unrortunate 
princes who had taken fnelter m their dominions: and per- 
haps regarded him, notwithttanding his misfoitunes, as an 
ally that might be ufeful to themfelves a raiult the Ruffians. 

0 .quermg Every one, indeed, regarded him in his dillrefs. The French 
ituiiia he- king offered him a fai'e paffage from the Levant to Mar- 

fetlles, from whence he might eaiily return to his own domi- 
nions. But Charles was too obftinate to receive advice. 
Puffed up. with the notion oi imitating Alexander the Great, 
he difdained to return except at the head of a numerous ar- 
my ; and he yet expedted, by means of the Turks, to de- 
throne his adverlary the Czar. Negotiations for this pur- 
pofe, indeed, were cairied on in the Turkifh divan ; and it 
was prppofed to cfcort Charles with a numerous army to 
the frontiers of Poland : but the revolution which took place 
there quicldy put an end to all fuch projefts. Auguffus 

tkgiiorn of taught himfelf no longer bound to obferve the treaty which 
oUnd. he had made, than Charles was at hand to force him to it. 

After the battle of Pultowa, therefore, he entered Poland, 
and took every meafure, in concert with the Czar, for the 
recovery of his kingdom. StaRiHaus was not able to Hand 
before fuch enemies, but was obliged to leave his dominions 
and fly to Bender, in the difguife of a Swedifh officer, in 
order to lhare the fortune ot Charles.—It was net in Po- 

4C(5 land alone that the Swediih affairs began to iuffer in confe- 
he Dunes guence of the defeat at Pultowa. The Danes quickly in- 

InvadeSwe vaded the province of Schonen with an army of 13,000 
foot and 2500 horfe. Only 13,000 Swedifh forces remain- 
ed to defend all the territories poffeffed by Charles in Ger- 
many ; and of thefe only a irnall part were allotted for the 
defence of Schonen. The regency of Sweden, however, 
exerted themfelves to the utmoft to repel this ungenerous 
invafion ; and having collefled an army of 1 2,000 militia 
and 8000 regulars, difpatched them under general Steen- 
boek into Schonen. Some Saxon troops were incorporated 
in this army; and among thefe a prodigious defertien took 
place, which the general found it impoffible to prevent ; 
and thus the Danes gained feveral advantages, and at laft 
took Chriilianfladt. Their infolence on this fuccefs was 
fo great, that the Swedes demanded to be inflantly led 
againlt them. Plere the good fortune of Sweden feemed 

Bet are ut-°uce more to revive. The Danes were driven from a very 
lerly de. Itrong fituation, with the lofs of Bcoo killed and taken pri- 

foners, befides a vafl number wounded. The king received 
the intelligence of this vidlory with the greateff exultation ; 
and could not help exclaiming, “ My brave Swedes, fhould 
it pleafe God that I once more join *you, we fhall conquer 
them all 

In the mean time, Charles, by means of his agents the 
count Poniatowfki and the Sieur Neugebar, ufed his utmoft 
efforts to procure a rupture between the Porte and Ruffia. 

loS For a long time the money bellowed by Peter on the vizirs 

tedare'w5* ail(^ jan‘laries prevailed ; but at laft, in 1711, the grand fig- ga;njl rjli nior, influenced by his motirer, who was ftrongly in the in- 
Uflians. terefl of Charles, and had been wont to call him her lion, 

determined to avenge his quarrel with Peter. Pie therefore 
gave orders to the vizir to fall upon the Ruffians with an 
army of 200,000 men. The vizir promiied obedience ; but 
at the fame time profeffed his ignorance in the art of war, 
and diflike to the prefent expedition. The khan of Crim 
Tartary, who had been gained over by the reputation and 
prefents of the king of Sweden, had orders to take the field 

ic? 

futed. 

with 40,000 of his men, and had the liberty of afferrtbling Sweden, 
his array at Bender, that Charles might fee that the 
was undertaken upon his account. The Czar, on thefe news, 
left the fiege of Riga, where he had continued for feme 
months; and with 24,000 men entered Moldavia, where he 
was joined by Cantemir a vaffal of the Porte. The vizir 
marched againlt him with a prodigious army, and, through 
the negligence of the Czar, cooped him up in fuch a man- 209 
tier that,he could neither advance nor retreat. In this def-D>eCzar 
perate fituation, he perceived that he was now in as bad in" 
iituation as Charles at Pultowa ; and gave orders for break-rate p*tua. 
ing through the enemy with fixed bayonets. The defpondr- cion, but Ig. 
ing Ipiritlefs foldiers, however, were little difpofed to cj:e-rekeved ly 
cute thefe orders ; when Catharine, wife to the czar, with-a Cieacy’ 
out his knowledge, fet on foot a treaty with the vizir; and 
having loon obtained his confent, had the peace figned in 
fix hours; by which means, in all probability, the whole Ruf- 
fian army was laved. 

The new treaty was mofl violently oppofed by count Po- 
niatowfki and the khan of Tanary. The former had made 
the king acquainted with the fituation of both armies ; eui 
which he inflantly fet out from Bender, filled with the 
hopes of fighting the Ruffians, and taking ample vengeance. 
Ha ving ridden 50 leagues poft, he arrived at the camp jufl as 
the czar was drawing off his half-famifhed troops. Fie a- 
lighted at Poniatowfki’s tent; and being informed of parti- aio 
culars, inflantly flew in a rage to the vizir, whom he load-R-aZc ‘T 
ed with reproaches, and aecufed of treachery. Recolleft-^1^1^8^0’ 
ing himfelf, however, he propofed a method by which theflon> 
fault might be remedied; but finding his propofal rejected, 
he polled back to Bender, a!ter having by the g ruffe ft in- 
fults fhowed his contempt 0/ the vizir. 

The violent behaviour of Charles did not promote hia 
intereft. The vizir perceived that his ftay in Turkey might 
prove fatal to himfelf ; and therefore determined to get him 
out of the country as foon as poffible, either by fair means 
or foul. Succeeding vizirs adopted the fame plan ; and at 
laft the grand fignior himfelf wrote a letter to the king, in arr 
which he defined him to depart by next winter, promilingThe Grand; 
to fupply him w ith a fufficient guard, with money, and eve-’'%mor tie- 
ry thing die neceffary for his journey. Charles gave an^fe 

evafive anfwer, and determined to procraftinate his journey, 4 

as well to gratify his own ftubborn temper, as becaufe he 
difeovered a correfpondence between Auguftus and the 
khan of Tartary, the objedt of wdiich, he had reafon to be- 
lieve, was to betray him to the Saxons. When he was 
therefore again preffed to fix the day of his departure, he 
replied, that he could not think of going before his debts 
were paid. Being afked how much was neceffary for this 
purpofe, he replied, icoo purfes (a). Twelve hundred 2rj 
purfes were inftantly fent to the ferafquier at Bender, with Mean and 
orders to deliver them to the king of Sweden, but not be-u juftbeha*. 
fore he fhould have begun his journey. By fair promifes, vjuur 

however, Charles perfuaded him to part with the money .Carles, 
after which, iirflead of letting out, he fquandered away his 
treafure in prefents and gratifications, and then demanded 
loco-purfes more before he wmuld fet out. The feraf'quier 
was aitonifhed at this behaviour. He fhed tears ; and, turn- 
ing to the king, told him, that his head would be the for- 
feit of having obliged him with the money. The grand fig- 
nior, on being acquainted with this fhameful behaviour of 
Charles, flew into a rage, and called an extraordinary divan, 
where he himfelf fpoke, a thing very unufual for the Tur- 
kifh monarchs. It was unanimoujly agreed that fuch a trouble- 

fome 

(a) Each purfe contained 30 fequins. 
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Orders were therefore pofitively fent to Charles to de- 
; and, in cafe of reiutal, to attack him in his quar- 

■NTothimr could eor.r.l his obftinaev on this occafi 
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fubmit to his fate, and began ferioufly to think of returning | Sweden. 
to his kingdom, now reduced to the moil deplorable iitua- 
tion. His habitation was now fixed at Hemotica, a fmall p ‘ ^ 31118 fO 
town about fix leagues from Adrianople. Here he. was al think (jf 

lify 
jpj.ikts like 

foliU-wers. 

•Hi^dVfpe- ants he had, an army of 2o,oco janifaries well armed and 
rate refo’u- furnifhetl wnth cannon. At length he was attacked in good 
non t-j re- ^arncft . though it muft be owned, that even in this ex- 

tremity, the Turks {bowed their regard to him, and were 
tender of his life, which the king did not return at all in a 
fimilar manner. Moft of the Swedes furrendered at 
once, perhaps as thinking it the only method of faying the 
king’s life. This mifeonduft, however, had a quite con- 

ai5 trary efreA. Charles became the more obftinatc, the more 
Is alumd >- deiperate his affairs ieemed to be. With 40 menial fervants 
ned by ad ?nq the penerals Hord and Dardorff, he determined 

to defend himfeb to the laft extremity. Seeing his foldiers 
40. ^ lay down their arms, he told the generals, “ We mull now 

defend the heufe. Come, (adds he with a fmile), let us 
fi rht pro aris etforii.” The houie had been already for- 
ced by the Tartars, all but a hall which was near the door, 
and where his domeftics had affembled themfelves. Charles 
forced his way through the janifaries, attended by the ge- 
nerals Hord and Hard off, joined his people, and then bairi- 
caded the door. The moment he entered, the enemy, who 
were in the houfe, threw down their booty, and endeavoured 
to efcape at the windows. Charles purfued them from room 
to room wnth much bloodfhtd, and cleared the houfe in a 
few minutes. He then fired furioufly from the windows, 

buTis taken killed 200 of the Turks in a quarter of an hour, fo that the 
prifoner bafhaw who commanded them was at length forced to fet 
wi h all hi- the houfe on fire. This was done by arrows with lighted 

matches (hot into the roof ; but Charles, inftcad of quitting 
it, gave orders for extinguifhing the fire, in which he him- 
fell affifted with great diligence. All efforts, however, were 
vain : the roof tell in ; and Charles, with his few faithful 
companions, was ready to be buried in the ruins. In this ex- 
tremity one called out, that there was a neceffity for iurren- 
dering. “ What a ftrange fellow ! (cries the king), who 
would rather be a prifoner with the Turks than mix his afhes 
with thole of his fovereign.” Another had the prefence of 
mind to cry out, that the chancery was but 50 paces off, 
had a ftone roof, and was proof againft fire. Pleafed with 
the thoughts of again coming to blows, the king exclaimed, 
“ A true Swede ! Let us take all the powder and ball we 
-can carry.” He then put himielf at the head of his troops, 
and falhed out with fuch fury that the Turks retreated 50 
paces ; but falling down in the hurry, they rdhed in upon 
him, and carried him by the legs and arms to the bafhaw’s 
tent. 

This extraordinary adventure, which favours not a little of 
infanity, happened on the 12th of February 1713. Fie 
was now kept prifoner, with all his retinue; and in this ti- 

Star:flans tuation he was vifited by the unfortunate Staniflaus. The 
arr latter, as we have already obferved, came in the difguife of a 

Swedifh officer, and had indeed ferved in the Swedifh army 
in Pomerania, for which reafon he was arrefted in theTurk- 
iffi dominions ; but being known at Bender, notice was fent 
to the bafhaw who was conducing the king of Sweden to 
Adrianople. The bafhaw communicated the news to Baron 
Fabricius, a favourite or Charles, who immediately imparted 
it to the king. “ Dear Fabricius, (fays this inflexible mo- 
narch), run and tell him never to make peace with Augu- 

inieeiibi.it) ftus ; we {hall foon have a change in our affairs.” 
of cherlCt. guci1 wert: the confiderations that fliil occurred to the 

mind of Charles; however, at laft he ieemed inclined to 

Turkey. 
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he received a deputation from Heffe-Caflel, ioliciting 
confent to the marriage of the landgrave with Eleonora 
princefs royal of Sweden 5 to which he readily agreed: a de- 
putation was alfo fent him by the regency of Sweden, re- 
quelling that he would prepare for returning to his own 
dominions, which were ready to fink under a ruinous war 
in his ablence. What determined him, however, more than 
any thing to haften his return, was the following accident. 
The new grand vizir Ibrahim Molla, having for private rea- 
fons determined to come to a rupture with the czar, invited 
Charles to a conference, in the ftyle and with the familiarity 
of an equal. Charles was fo much chagrined at this indig-obliged,t>| 
nity, that he fent his chancellor Mullern to meet the vizir, his unfea* 
with a pretence that he was fick. To avoid giving offence HnaHle 
to this minifter, Charles was obliged to keep his bed during 1 
his refidence at Demotica, which was for 10 months after, bt d for 10 
At laft, this vizir being firangled, and the Swedilh intereflmonths.' 
at the Porte thereby entirely ruined, he determined to quit 
Turkey at all events. His departure was to be negotiated 
by his favourite Grothufen, whom he vefted with the cha- 
radler of ambaflador extraordinary ; fending him to Adri- 2U 
anople with a train of 14 perfons richly drefled. To equip Sends an 
this*retinue the king was reduced to the mofl mortifying 
fhifts, and to the neceffity of borrowing money from ufurers wh( ' 
at 50 per cent. The great objeH was, to obtain from the very fa- 
vizir money and a pafiport. Grothufen was received with vom ably 
all the refpetl due to his rank ; but the vizir flatted dif-rcceived> 

Acuities. With regard to the paffport, he find, it could be 
of no ufe until the confent of the court of Vienna was firft 
obtained; and as to money, he faid, “ his mailer knew 
how to give when he thought p-oper, but it was beneath his 
dignity to lend, that the king fhould 'have every neceflary 
provided for his journey and poffibly the Porte might, make 
fome pecuniary prefent, but he would not have it expebled.” 
The imperial minifter, however, removed every difficulty 
with regard to the paflport, by granting it in the moft full and 
ample manner, in the name of the emperor, the princes and 
ftates of Germany. He fent alfo a prefent to the king, 
confifling of a tent of fcarlet richly embroidered with gold ; 
a fabre, the handle of which was lludded with jewels ; and 
eight fine horfes richly caparifoned. Money, the article 
mofl wanted, was entirely forgotten ;• however, the day was 
fixed for Charles’s departure, and the vizir appointed 60 
carriages loaded with all kinds of proviflons, and leveral com- 
panies of janifaries and other troops to attend him to the 
frontiers of Tranfylvania. 

On the 14th or Oftober 1714 ,Charles quitted his bed sc* out 
at Demotica, and fet out for Sweden. All the princes Sweden, 
through whofe territories he was to pafs, had given orders 
for his entertainment in the molt magnificent manner; but 
the king, perceiving that thefe compliments only rendered 
his imprifonment and other misfortunes more confpicuous, 
fuddenly difmifled his Turkifh attendants, and afiemblingng:,, ffe 
his own people, bid them take no care about him, but make bis retin 
the belt of their way to Stralfund. After this he fet out^‘gj^ii| 
poll, in the habit of a German officer, attended only by Co-only 0! 
lonel During. Keeping the by-roads through Hungary,attendai 
Moravia, Auflria, Bavaria, Wirtemberg, the Palatinate,Weit- 
phalia, and Mecklenburg, he arrived on the 21 ft. of November 
at midnight before the gates of Stralfund. Being unknowm, 
he was admitted with difficulty j but being foon recognized 

by 
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by the governor, the greateft tokens of joy were fhown all 
over the town. In thfc midit of the tumult Charles went 
to bed. He had been booted for 16 days, and now his legs 
were 1 welled to fuch a degree that it was neceflary to cut his 

■I w'ntT'" ^oots °"‘ ^avin*I Hept for fome hours, he arofe, reviewed his 
ie uTmoft tr°(/Ps’ an^ gave orders for renewing the war with redoubled 
y. ‘ vigour. 

Sweden was now in the greateft diftrefs. We have al- 
ready mentioned, that on the news of the defeat at Pultowa, 
the Hanes had invaded Schonen, but ’were defeated by Ge- 

. , f nera^ Steenboek. This victory, however, did not put an 
ivtder. en<1 ’° t‘lc' war* Gn the contrary, the kings of Denmark 

and Poland, with the czar of Mufcovy, entered into llridter 
bonds oi amity than ever. They dreaded the return of 
Charles to his own dominions, and apprehended that num- 
berlefs victories would foon efface the remembrance of Pul- 
towa. 1 hey determined, therefore, to make the beft ufe 
of their time ; and perhaps Charles never took a more im- 
prudent refolution than obftinately to remain fo long in the 
I urkifh dominions. 'I he kings of Denmark and Poland in- 
vaded Pomerania ; but after laying liege in vain to Stral* 
fund, Wiimar, and other places, they were obliged to retire 

226 with difgrace into winter-quarters. In 17)2, the king of 
Jteenbnek Denmark invaded and reduced Bremen and Verden ; but 
Ideal# the the fame year met with a terrible defeat from Steenboek, 

saiter' ^ ^ie a va^ nunaber killed and wounded, and almoft 
!v!rdstaktna^ t^e'r artillery taken. The following year, however, this 

infontr general being purfued, and furrounded by the united forces 
vith his of the Ruffians, Danes, and Saxons, was obliged to throw 
irhvlearmy himfelf into the neutral town of Tommingen ; where he was 

befieged, and obliged to furrender at difcretion, with his 
whole army. The confequence of this difafter was an invafion 
of Finland by the czar; which province he totally reduced, 
after defeating the Swedes in feveral engagements. Indeed, 
the Swedifh forces were now fo much reduced, that they 
were unable to cope with almoft any enemy. The return 
of Charles, however, feemed to give new life to the whole 
nation. 1 hough the number of inhabitants was vifbly di- 
minilhed, the levies he had ordered were completed in a few 
weeks : but the hands left to cultivate the earth confifted of 
the infirm, aged, and decrepid ; fo that a famine was threa- 
tened in confequence of the military rage which had feized 

t _ all the youth of the kingdom. 
aekm ri, rphe prefence of Charles did not now produce thofe con- 
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u: uiu 110l now prouuce inoie COll- 
trieve rhe^ccluenccs which the allies had feared. i’he kingdom was 

wediih af-too much reduced to be able to furnifh tire neceffary fupplies 
ir»* of men and money; and though the king’s courage and 

military fkill were not in the leaft dimrnifhed, the efforts he 
made, inftead of reftoring Sweden to its fplendour, ferved 
entirely to ruin it. In Prufiia declared again!! him, 
on account of his demanding back thev town of Stetin, 
which that monarch had feized. To complete his embar. 
railment, the ele&or of Hanover, George I. of Britain, al- 

218 fo became his enemy. The forces of Denmark, Pruffia,. 
encom- Saxony, and Hanover, joined to inveft Wiimar, while a bo- 
|fTi;don dy of 36,000 men formed the fiege of Stralfund; at the 

icmie; ^ fame time that the czar, with a fleet of 20 large fliips of wrar, and 150 tranfports, carrying 30,000 men, threw every 
part of the Swedifh coaft into the greateft confternation. 
The htroifm of Charles could not prevail againft io many 

229 enemies ; yet he was flill fo dreadful, that tire prince of 
lisdefpe- Anhalt, with 1 2,000 brave troops, did not think himfelf 

valour, a match for this furious enemy when at the head of only 
2000, till he had entrenched his army behind a ditch, de- 
fended by chevaux de frize. It apoeared, indeed, that his 
precaution v. as not unneceffary ; tor in the night Charles 
with his men clambered up the ditch, and attacked the ene- 
my in his uiual maimer. Numbers, however, at laft prevail- 

ed ; and Charles was obliged to retire, after having feen His Sweden. 
favourite Grothufen, General Dardorff and During, the '   1 

companions of his exile, killed by his fide, he himfelf being 
wounded in the breaft. 

Phis rafh attempt was made in order to fave Rugen, Stralfund 
from whence the town of btrallund was fupphed with pro- 
vifions. The place was well fortified, and garrifoned with 
9000 men, with Charles himfelf at their head; but no- 
thing could retift the efforts of the enemy. The houfes were 
laid in affies by the bombs the walls miferably fhattered, 
and large breaches made in them by the cannon ; fo that by 
the 17th of December it was propofed to give the affault. 
i he attack on the horn-work was defperate: the enemy 
was twice repulfed ; but at laft, by dint of numbers, effec- 
ted a lodgment. The next day Charles headed a fally, in 
which he dealt terrible deftruftion among the befiegers, but 
was at length overpowered and obliged to retreat into the 
town. At laft his officers, apprehending that he muft ei- 
ther fall into the hands of the enemy, or be buried in the ,T 
ruins of the place, intreated him to retire. A retreat, how- And ukerr, 
ever, was now almoft as dangerous as to remain in the town, in fyke of 
on account of the fleets of the enemy with which the feathe 

was covered ; and it is thought that this very crrcumftance 
induced the king to confent to it. Setting out, therefore,'”^ lilg" 
in a fmall boat with tails and oars, he paffed all the enemy’s 
fhips and batteries, and arrived fafe at Yftedt in Schonen. 

Po revenge himfelf lor thefe Ioffes, Charles invaded Nor-Charles in-- 
way with an army of 25,000, men. The Danes were every vades Nor- 
where defeated and purfued with that vigour for which the 
king of Sweden was fo remarkable; but ftrong reinforce-^U ^° 
ments arriving from Denmark, and provifions failing, he was 
at laft obliged to retire, and evacuate the country. Soon 
alter this the Swedes loft Wifmar; but when every thing 
feemed to go to wreck, Baron Goertz the chief minifter and 
favourite of Charles found means to fet on foot a treaty 
with the czar of Mofcovy, by which the moft formidable 253 
of all Charles’s enemies was taken off. The minifter found A.treaty 
means to work upon the inflexible and ftubborn temper ofp1^ 
Charles, by reprefenting to him that the ceffion of certain Mufcovw 
provinces to Peter would induce him to affift him in hisprcjeSeJ- 
projects of again dethroning Auguftus, and of replacing 
James on the throne of Britain ; which laft fcheme he had 
projected out of revenge for the elector of Hanover having 
feized on the duchies of Bremen and Verden. In confe- 
quence of the conferences between the czar and. Goertz, the 
former engaged to fend into Poland an army of 80,000 men, 
in order to dethrone that prince whom he had fo long de- 
fended. He engaged alio to furnifh fliips for tranfporting, 
30,000 Swedes to Germany and 10,000 into Denmark. 
- his treaty, however, was not fully ratified 5 and the king’s 

death, which happened in 1718, put a final flop to all the 
great profpefts of Sweden. 2 

i he king had refolved on the conqueft of Norway be- Charles in-1- 
fere he dethroned Auguftus ; and as no difficulties ever de-vades Nor- 
terred him, he marched his army into that cold and barren .'’va.y,a£3in» 
country in the month of October, when the ground wascover- 
ed with froft and inow. With 18,000 men he formed the fiege Fredericks 
of Fredtrickfhall, though the feverity of the froft renderedhal1* 
it almoft impoffible to break ground. Charles, however,, 
refolved to form trenches; and his foldiers cheerfully obey- 
ed, digging into the ground with the fame labour as if they 
had been piercing a rock. On the nth of December the 
king vilited the trenches in the midft of a terrible fire from 235 
the enemy, imagining that his men might be animated by His 

his prefer!ce. He took his poll in the moft dangerous fta-nefiTk/cm^ 
tion he could choofe, Handing upon a gabion and leaningfequence of" 
with his arm over the par apet, while the enemy were firing vrhich he is 
chain fliot at the very fpot where, he flood. He was in’jH-eJ. 
3 treated 

Ik 
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     as if he had been proof againft cannon-bullets. At laft he 
was feen to fall on the parapet with a deep groan. A fmall 
cannon ball had ftruck. him on the temple, beat m the left 
eye, and forced the right eye quite out of its locket; his right 
hand in the mean time graiped the hilt of his fvvord, as if he 

136 had meant to revenge the blow (c). 
Account of Charles XII. was fucceeded by his filler the princeis 
the With Ulrica Eleonora, wife to the hereditary prince of Heffe. 
the death ofOn this occafion the Hates took care to make a previous 
cha. XU. ft ipnlat ion for the recovery or their liberties, and obliged 
to the year thc princefs to ftgn a paper to this purpofe before entering 
I77I- tho o-nvernmont. Tfheir firft care was to make a peace on the government. Their firft care was to make a peace 

with Great Britain, which the late king intended to have 
invaded. The Swedes then, to prevent their farther Ioffes 
by the progrefs or the Ruffian, the IDannh, the Saxon, and 
other arms, made many great lacrifices to obtain peace from 
thofe powers. The French, however, about the year 1738, 
formed a dangerous party in the kingdom, under the name 
of the Hots ; which not only broke the internal quiet of 
the kingdom, but led it into a ruinous war with Ruffia, by 
which the province of Finland was loft, i heir Swedilh 
majefties having no children, it was neceffavy to fettle the 
fucceffion ; efpecially as the duke of Holftein was defeended 
from the queen’s eldeft lifter, and was, at the fame time, 
the prefumptive heir to the empire of Ruffia. Four com- 
petitors appeared; the duke of Holftein Gottorp, prince 
Frederic of Heffe-Caffel nephew to the king, the piince of 
Denmark, and the duke of Xi)eux-Ponts. f he duke of 
Holftein would have carried thc eledtion, had he not em- 
braced the Greek religion, that he might mount the throne 
of Rufiia. Thc czarina interpofed, and offered to reftore 
all the conquefts Ihe had made from Sweden, excepting a 
fmall diflria in Finland, if the Swedes would receive the 
duke of Holftein’s uncle, Adolphus Frederic bilhop of Lu- 
bec, as their hereditary prince and fucceffor to their crowij. 
This was agreed to ; and a peace was concluded at Abo, 
under the mediation of his Britannic majefty. This peace 
was fo firmly adhered to by the czarina, that his Danifh 
majefty thought proper to drop all refentment for the in- 
dignity done his ion. The prince-fucceffor married the 
princefs Ulrica, third filler to the king of Pruflia ; and in 
1751 entered into the poffeffion of his new dignity, which 
proved to him a crown of thorns. Through a ftrange med- 
ley of affaits and views of intereft, the trench had acquired 
vaft influence in all the deliberations of the Swedifir fenate, 
who of late have been little better than penfioners to that 
crown. The intrigues of the fenators forced Adolphus to 
take part in the late war againft Pruflia: but as that war 
was difagreeable not only to the people, but alio to the king 
of Sweden, the nation never made fo mean an appearance; 
and upon Rufiia’s making peace with the king of Prulfia, 
the Swedes likewife made their peace, upon the terms 
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V of leaving things as they flood at the beginning of the war. Sweden. 

Adolphus died difpirited in I77fi after a turbulent reign o 
twenty years ; and was fucceedcd by his ion Guftavus. 237 
The moll remarkable tranfaftion of this reign is the revo.^^u* 
lution which took place in the government in the }ear rhronCi 
1772, by which the king, from being the rnoft limited be- 
came one of the moll delpotic monarchs in Em ope. E\er 
frnce the death of Charles XII. the whole power of the 
kingdom had been lodged in the Hates; and this power ^ 
they had on all occalions mod grlevoufly abated. Gufta* the rcvoiu<< 
vus therefore determined either to feize on that power oftion in 
which they made fuch a bad ufc, or perifh in the attempt. 1772 by 
The revolution was effeded in the following manner. On wmctl ^ idii uvi • i* 
the morning of the 19th of Auguft i772’ a conhderable^otic. 
number of officers, as well as other perfons known to 
attached to the royal caufe, had been fummoned to attend 
his majefty. Before ten he was on horieback, and vifited 
the regiment of artillery. As he paffed through the ftreets 
he was more than ufually courteous to all he met, bowing 
familiarly to the loweft of the people. On the king’s re- 
turn to his palace, the detachment which was to mount 
puatd that day being drawn up together with that which 
was to be relieved, his majefty retired with the officers into 
the guard-room. He then addreffed them with all that 
eloquence of which he is faid to have been a perfed mailer ; 
and after inlinuating to them that his life was in danger, he 
expofed to them in the ftrongeft colours the wretched Hate of 
the kingdom, the lhackles in which it was held by means of 
foreign gold, and the diffenfions and troubles anting from the 
fame caufe which had diftraded the diet during the courfe of 
fourteen months. He affured them that his only defign 
was to put an end to thefe diforders ; to banilli corruption, 
reflote true liberty, and revve thc ancient lullreofthe Swe- 
dilli name, which had been long tarmlhed by a venality as 
notorious as it was difgraceful. Then affuring them in the 
ftrongeft terms that he difclaimed for ever all abfolute 
power, or what the Swedes call Sovereignty, he concluded 
with thefe words : “ I am obliged to delend my own 
liberty and that of the kingdom, againft the ariftociacy 
which reigns. ^Vill you be faithful to me, as your fore- 
fathers were to Guftavus \afa and Guffavus Adolphus? 
I will then rilk my life for your welfare and that of my 
country.” 

The officers, moft of them young men, of whole attach- 
ment the king had been long fecure, who did not thorough- 
ly perhaps fee into the nature of the requeft his majefty 
made them, and were allowed no time to relledt upon it, 
immediately confented to every thing, and took an oath of 
fidelity to him. 239 

Three only refufed One of thefe, Frederic Cederftron-qRefrjuti 
captain of a company of the guards, alleged he had already ^ 
and very lately taken an oath to be faithful to the Hates, 
and confequently could not take that which hismajefty then 

exafted 

(c) Such is the account given by Voltaire of the untimely death of this northern hero. Many perfons, however, who 
had the bell opportunities of procuring-authentic information at the time, have declared that they believed he wasaf- 
faffinated by a Frenchman who was among his attendants. The famous earl of Peterborough, who, m his rapid marches 
and fearlefs intrepidity, bore no imall refemblance to Charles XII. affured Biftiop Beikeley, that he bad no doubt of the 
Swediffi monarch’s having been affafiinated; and Mr Wraxall, in the account of his Travels through oweden, gives 
fuch arguments for the truth of that opinion as leave very little doubt in our minds.. It muft be confeffed, however, 
that Mr Coxe reafons plaufibly in fupport of the other opinion ; and perhaps at this diftance of tune nothing can be laid 
with certainty on this queftion, but what has been faid by Johnfon : 

His fall was deftined to a barren ftrand, 
A petty fortrefs, and a dubious hand. 
He left the name, at which the world grew pales 

„ To paint a moral, or adorn a tale. Vanity of Human Wijl;e;> 
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Sweden, exacted of him. 

  ^ ~ jrwcred, <i 'Think 
plied Cederftrom 
to-morrow : and 

140 
he king 
ains over 
ie folditr- 

The king, looking at him ftemly, an- 
of what you are doing.” “ 1 do, re- 
and what I think to day, I fhall think 

were I capable of breaking the oath by 
which I ?.m already bound to the hates, 1 ihould be likewife 
capable of breaking that your majeity now requefts me to 
take.” , 

The king then ordered Cederftrom to deliver up his fword, 
and put him in arreft. 

His majefty, however, apprelienfive of the impreflion 
•which the proper and relolute conduct of Cederitrom might 
make upon the minds* o': the other officers, fhortly after- 
wards toftened his tone of voice ; and again addrefimg him- 
felf to Cedefftrom, told him, that as a proof of the opinion 
he entertained of him, and the confidence he placed in him, 
he would return hint his fword without infilling noon his 
taking the oath, and would only defire his attendance that 
day. Cederilrom continued firm ; he anfwered, that his 
majefty could place no confidence Lu him that day, and that 
he begged to be excufed from the fervice. 

While the king was (hut up with the officers, Senator 
Railing, to whom the command of the troops in the town 
had been given two days before, came to the door of the 
guard room, and was told that he could not be admitted. 
The fenator infilled upon being prefent at the diftribution 
of the orders, and fent to the king to defire it; but was 
anfwered, he mull go to the fenate, where his majefty would 
fpeak to him. 

The officers then received their orders from the king ; 
the firft of which was, that the two regiments of guards 
and of artillery ffiould be immediately afiembled, and that a 
detachment of 36 grenadiers ftiould be polled at the door of 
the council-chamber to prevent any of the fenators from 
coming out. 

But before the orders could be carried into execution, 
k was neceffary that the king fhould addrefs himfelf to 
the foldiers ; men wholly unacquainted with his defigns, 
and accuftomed to pay obedience only to the orders of the 
ienate, whom they had been taught to hold in the higheft 
reverence. 

As his majefty, followed by the officers, was advan- 
cing from the guard room to the parade for this pur- 
pole, fome of them more cautious, or perhaps more timid 
than the reft, became, on a Ihort refleflion, apprehenfive 
of the confequences of the meafure in which they were 
engaged : they began to exprefs their fears to the king, 
that unlefs (©me perfons of greater weight and influ- 
ence than themlelves were to take a part in the lame 
caufe, he could hardly hope to fuccetd in his enterprife. 
The king flopped a while, and appeared to hefitate. A 
ferjeant of the guards overheard their difeourfe, and cried 
aloud,—“ It lhall fucceed—Long live Guftavus !” His 
majefty immediately faid, “ Then I will venture —and 
llepping forward to the foldiers, he addrefled them in terms 
nearly fimilar to thole he had made ufe of to the officers, 
and with the lame fuccels. They anfwered him with loud 
acclamations : one voice only laid, No ; but it was not at- 
tended to. 

In the mean time fome of the king’s emiflarics had fpread 
a report about the town that the king .was arrefted. This 
drew the populace to the palace in great numbers, where 
they arrived as his majefty had concluded his harangue to 
the guards. They tellified by reiterated ftiouts their joy 
at feeing him fafe ; a joy which promifed the happieft con- 
clufion to the bufinefs of the day. 

The fenators were now immediately fecured. They had 
from the window of the council-chamber beheld what was 
going forward on the parade before the palace ; and, at a 
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lofs to know the meaning of the (bouts they heard, were Sweden, 
coming down to inquire into the caufe of them, when ' v— 
3° grenadiers, with their bayonets fixed, informed them seCurx's ths 
it was his majefty’s pleafure they fhauld continue wherefenarore, 
they were. I hey began to t?.lk in a high tone, but werear,d be- 
anfwered only by having the door fhut and locked upon ^oriie‘iniu' 
them. ^ 

rp, . . whole ihe moment the fecret committee heard that the fenate power in 
was arrefted, they feparated of themfelves, each individual'he king- 
providing for hrs own (afety. The king then mounting his^ur!:,' 
horfe, followed by his officers with their fwords drawn, a large 
body of foldiers, and numbers of the populace, went to the 
other quarters of the town where the foldiers he had order- 
ed to be affembled were polled. He found them all equal- 
ly willing to fupport his caufe, and to take an oath of 
fidelity to him. As he palled through the llreets, he de- 
clared to the people, that he only meant to defend them, 
and fim* his country ; and that if they would not confide 
in him, he would lay down his feeptre, and furrender up 
his kingdom. So much was the king beloved, that the 
people (fome of whom even fell down upon their knees) 
with tears in their eves implored his majelty not to abandon 
them. _ _ ,4* 

I he king proceeded in hiscourfe, and in left than an hourSummofl* 
made himielt mailer of all the military force in Stockholm.^1 

In the mean time the heralds, by proclamation in the feve-^e 

rai quarters of the city, fummoned an aflembly of the States 
for the enfuing morning, and declared all members traitors 
to their country who Ihouid not appear. Thither his ma- 
jefty repaired in all the pomp of royalty, furrounded by his 
guards, and holding in his hand the filver feeptre of Gufta- 
vus Adolphus. In a very forcible fpeech, he lamented the 
unhappy ftate to which the country was reduced by the con- 
duct of a party ready to facrifice every thing to its am- 
bition, and reproached the Hates with adapting their aftions 
to the views of foreign courts, front which they received the 
wages of perfidy. “ If any one dare contradict this, let 
him rile and ipeak.”—Conviction, or fear, kept the aftem- 
bly filent, and the fiecretary read the new form of govern- 
ment, which the king lubmitted to the approbation of the 
Hates. It conlifted of fifty-leven articles ; of which the 
folio wing five were the chief. 24:? 

]. The king has the entire power of convoking and dif-^'1’0*1 ac* 
folving the alfembly of the Hates as often as he thinks pro-ofgZ 
per. 2. His majefty alone has the command of the army, mem. 
fleet, and finances, and the difpofal of all offices civil and 
military. 3. In cafe of an invalion, or of any preffing ne» 
ceffity, the king may impoie taxes, without waiting for the 
afiembly of the Hates. 4. The diet can deliberate upon no 
other fuhjcfts than thofe propofed by the king. 5. The 
king lhall not carry on an offirnlivd war without the confent 
of the Hates. When all the articles were gone through, the 
king demanded it the Hates approved of them, and was au- 
fwered by a general acclamation. He then difmilfed all the fe- 
nators from their employments, adding, that in a few days he 
would appoint others; and concluded this extraordinary 
feene by drawing out of his pocket a fmall book of pfalms, 
from which, after taking off the crown, he gave out Te 
Deum. All the members very devoutly added their voices 
to his, and the hall relounded with thankfgivings, which 
it is to be feared never rofe to heaven, if fincerity was necef- 
fary to their palfport. 244 

The power thus obtained the king employed for the The king 
good of his fubjetls. He took care that the law fhould ben,

)
a jesa 

adminiltered with impartiality to the richelt noble and thehi^ ower, 
po©ieft peafant, making a fevere example of fuch judges as 
were proved to have made juftice venal. He gave parti- 
cular attention and encouragement to commerce, was a 

G g liberal 
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Sweden. 

241; 
Jlefc.rms 
the army 
and Kavy. 

liberal and enlightened patron of learning and fcience, and 
; laboured ftrenuoufly to introduce into his kingdom the moll 
valuable improvements in agriculture that had been made in 
foreign countries. 

But while thus a&ive in promoting the arts of peace, he 
was not inattentive to thofe cf war. i he fleet, wnich he 
found decayed and feeble, he in a few years reftored to a 
refpeftable’footing, and, befides changing the regulations of 
the navy, he raifed. a new corps of failors, and formed them 
to the fervice by continual exercife. The army, which, 
as well as the navy, had been negle&ed during the arilto- 
cracy, was next to be reformed. The king began by giving 
cloaks, tents, and new arms to all the regiments. After- 
wards, under the diredfion ol Field Marlhal Count de Hef- 
fenltein, a new exercife was introduced, and feveral camps 
were formed, in which the foldiery were manomyred by 
the king himfelf. The fale of military offices, which had 
been permitted for many years, was entirely fupprefied ; and 
the king provided not only for the re-eilabhfhment of dif- 
cipline and good order in the army, but for the future wel- 
fare of the individuals which compofed it. Thefe warlike 
preparations were neceflary to a plan which he had formed 
for entirely abolilhing the power of the ariftocracy, and 
freeing Sweden from the fadtions which had long been 
formed in it by the court of St Peterfbuigh. The change 
which he had introduced into the conftitution was very ini- 
mical to the intrigues of that court ; and the Ruffian am- 
bafiador exerted himfelf openly to bring about a rupture 

confcicnrt, wSsn fo artfully conduaing the revolution of S»tdt0. 
1772, mult be acknowleged ; nor can it be denied, that in v 
his treaties with other powers he fometimes endeavoure to 
overreach them: but if the neceffities of Hate emi in 
any cafe be an apology for falfehood, they won u cient- 
ly apologize for the duplicity of Guftavus. ^ Cn 

gaged in the arduous enterprife of treeing his L'°je 3 r(^n 

an ariftocratic tyranny fnpported by a foreign pou er t e 
moll formidable in the north ; he had been orce in o a 
war with that power, and, as there is reafon to be u ve, pro- 
mifed affillance which he never received ; and rt cannot ex- 
cite wonder nor great indignation, that, as foon as he could 
make an honourable peace, he embraced the opportunity 
without paying much regard to the interelts of an alliance, wiuiuul paying   — . . , j.r 
which tamely looked on while he was Itrugghng with di - 

between the king and the difeontented nobles. Gullavus 

146 
His con- 
duct iri the 
war with 
Kuilia. 

ordered him to quit the kingdom in eight days, and im- 
mediately prepared for war with Ruffia. To this appa- 
rently rafh enterprife he w’as incited by the Ottoman Porte, 
at that time unable to oppofe the armies of the two em- 
pires t and his own ambition, together with the internal 
Rate of his kingdom, powerfully concurred to make him 
lend every affiftance to his ancient ally. It is needlefs for 
us to enter into a detail of the particulars of that war, which, 
as well as the aftonifhing activity and military flcdl difplayed 
by the Swedifh -monarch, are frelh in the memory of all our 
readers. Suffice it to lay, that neither Gullavus Adolphus 
nor Charles XII. gave greater proofs of undaunted courage 
and military conduct in their long and bloody wars than 
were given by Gufiavus the III. from the end of the year 
1787 to x 79c, when peace was rtftored between the courts of 
St Peterfburgh and Stockholm. Had his army remained faith- 
ful, it feems in a high degree probable that he would have 
penetrated to the metropolis of the Ruffian empire in the 
firft campaign ; and when he was deferted by that army, 
and his councils diltradled by new hoiiihties commenced 
again!! him by the Danes, the vigour and refources of his 
mind never forfook him. When the court of Copenhagen 
was compelled, by the means of England and Pruffia, to 
withdraw its troops from the territories of Sweden, the 
king attacked Ruffia with fuch vigour both by lea and land, 
difplayed fuch addrefs in retrieving his affairs when appa- 
rently reduced to the laft extremity, and renewed his attacks 
with fuch pertinacious courage, that the emprefs lowered 
the haughtinefs of her tone, and was glad to treat with 
Guftavus as an equal and independent fovereign. 

The king of Sweden was now at liberty to cherilh again 
the arts of peace, and to humble the haughty fpirit of the 

. nobles. For his attempting to deprive thofe men of that in iomc wer which they had for many years employed againft their 

ful and in- country, he has been held up to the world as a delpot who 
trampled on the liberties ol his iubje6fs j as a man without 
fincerity or patriotilm; and, in one word, as a perjured ty- 
rant, who overthrew the conftitution which he had fworn 
to maintain. I hat he was not troubled with a fcrupulous 

347 
Not an ar- 
bitrary de 
fpot, tho* 
in ibme 

iidious 

ficuUi'e8~'appareritiy~unfurmountable. That the' re volution The ,e.0; 

which he efftaetl in his own country was calculated to 
promote the general good of the people, is unqueltionaole ; 
and to gain fuch an objedt he might furely reftore the crown 
to its ancient fplendor, without bringing upon his govern- 
ment the odious epithet of defpotlfm. Produces l 

The nobles, however, continued difeontented, and a com ^ ^ 
{piracy was planned againft Guftavus under his own mo . a^ainft t|ie 
He had entered into the alliance that was formed againft life, 
the revolutionary government of France ; and to raife an 
army which he was to lead in perfon to co-operate with the 
emperor and the king of Pruflia, he was obliged to nego- 
tiate large loans, and to impofe upon his fubjedls heavy 
taxes. The nobles took advantage of that circumltance to 
prejudice the minds of many of the people againft the io- 
vereign who had laboured fo long for their real good. On 
the 16th of March 1792 he received an anonymous letter, 
warning him of his immediate danger from a plot that was 
laid to take away his life, requefting him to remain at home, 
and avoid balls for a year ; and alluring him that, if he 
fhould go to the mafquerade for which he was preparing, 
he would be affaffinated that very night. The king read 
the note with contempt, and at a late hour entered the bail 
room. After fome time he fat down in a box with the 
compte D’Ellen, and obferved that he was not deceived m 
his contempt for the letter, fince had there been any defiga 
againfl his life, no time could be more favourable than that 
moment. He then mingled, without apprehenfton, aiming 
the crowd ; and juft as he was preparing to retire in com- 
pany with the Pruffian ambafl’ador, he was furrounded by 2-0 
feveral perfons in malks, one ol whom fired a pillol at the .1 he fin? 
back of die king, and lodged the contents in his body. A 
feene of dreadful confufion immediately enfued. The con-^ ] 
fpirators, amidlt the general tumult and alarm, had time to 
retire to other parts of the room ; but one ot them had pre- 
vioufly dropped his piftols and a dagger dole by the wound- 
ed king. A general order was given to all the company 
to unmalk, and the doors were immediately clofed ; but no 
perfon appeared with any particular diftinguilhing marks ot 
guilt. The king was immediately conveyed to his apart- 
ment ; and the furgeon, after extrafting a ball and fume 
flugs, gave favourable hopes ot his majelty s recovery. 

Sufpicions immediately fell upon inch of the nobles as 
had been notorious for their oppofition to the meafures of 
the court. The anonymous letter was traced up to colonel 
Liljehorn, major in the king’s guards, and he was immedi- 
ately apprehended. But the molt fuccefsful clue that Teem- 
ed to offer was in confequence of the weapons which had 
fallen from the affaffin. An order was iffued, directing alt 
the armourers, gurdmiths, and cutlers in Stockholm, to give 
every information in their power to the officers of julf ice 
concerning the weapons. A gunfmith who had repaired 
the piftols readily recognized them to be the fame which 
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he had repaired fome time fince for a nobleman of the name 
of Ankarftrom, a captain in the army ; and the cutler who 
had made the dag’g'er referred at once to the fame perfon. 

The king languiihed from the 17th to the 29th of March. 
At firlt the reports of his medical attendants were favour- 
able ; but on the 28th a mortification was found to have 
taken place, which terminated his exiftence in a few hours. 
On opening his body, a fquare piece of lead and two rufty 

454 nails were found unextra&ed within the ribs. 
Bis behavi- During his illnels, and particularly after he was made ac- 
ur before quainted with the certainty of his approaching difTolution, 

Gufta vus continued to difplay that unfhaken courage which 
he had manifefted on every occafion during his life. A 
few hours before his deceafe he made fome alterations in 
the arrangement of public affairs. He had before, by his 
will, appointed a council of regency ; but convinced, by 
recent experience, how little he could depend on the attach- 
ment of his nobles, and being alfo aware of the neceffity of 
a llrong government in difficult times, he appointed his 
brother, the duke of Sudermania, foie regent, till his fon, 
who was then about fourteen, fhall have attained the age of 
eighteen years. His laft words were a declaration of par- 
don to the confpirators againft his life. The actual mur- 
derer alone was excepted ; and he w’as excepted only at the 
Itrong inttance of the regent, and thofe who furrounded his 
majtfby in his dying moments. Immediately on the death 
of the king, the young prince was proclaimed by the title, 
of Guftavus IV. 

Ankarflrom was no fooner apprehended, than he con* 
uentof thefeffed with an air of triumph, that he was the perfon 
.onljaia- « wh0 had endeavoured to liberate his country from amon- 

fter and a tyrant " Sufpicions at the fame time fell on the 
counts Horn and Ribbing, baron Pechlin, baron Ehrenfvard, 
baron Hartfmandorf, Von Engerftrom the royal fecretary, 
and others ; and thefe fufpicions were confirmed by the con- 
feffion of Ankarflrom. After a very fair and ample trial, this 
man was condemned to he publicly and feverely whipped 
on three fucceffive days, his right hand and his head to be 
cut off, and his body impaled ; which fentence he fuffered 
not till the 17th of May, long after the death of the king. 
-~-His~ property was given to his children, who, however, ' 
were compelled to change their name. 

The counts Horn and Ribbing were condemned to lofe 
their right hands, and to be decapitated. Col. Liljehorn 
and lieutenant Ehrenjwerd were alfo to be beheaded.—All 
thefe confpirators were degraded from the rank of nobles, 
and their property declared to be confifcated. Major Hart- 
rnanfdorf was to forfeit his rank in the army, and to be im- 
priioned for one year. Engerftrom was to fuffer perpetual 
imprifonment, and baron Pechlin and fecretary Lilleftrahle 
to be imprifoned during plealure. Four others, accufed of 
being concerned in the confpiracy, were pardoned, and fome 
were acquitted. 

The kingdom of Sweden, in its prefent ftate, is divided 
into the following provinces: 1. Sweden Proper. 2. Goth- 
land. 3. Finland. 4. Swedifh Lapland. And, 5. The 
Swedifh iflands. Great abatements mud be made for the 
lakes and unimproved parts of Sweden, which are lo ex- 
tend ve that the habitable part is confined to narrow bounds. 

The face of Sweden is pretty fimilar to thofe of its 
neighbouring countries ; only it has the advantage of navi- 
gable rivers. 

The fame may be faid with regard to its climate, foil, 
&c. Summer burlls from winter ; and vegetation is more 
fpeedy than in fouthern climates. Stoves and warm furs 
mitigate the cold of winter, which is fo intenfe, that the 
nofes and extremities of the inhabitants are fornetimes mor- 
tified. The Swedes, fince the days of Charles XII. have 
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been at incredible pains to correfl the native barrennefs of Sweden. 
their country, by eredling colleges of agriculture, and in feme "ttJ 

places with great fuccefs. The foil is much the fame with 
that of Denmark and fome parts of Norway, generally very 

-bad, but in fome valleys furprilingly fertile. 'Hie Swedes, 
till of late years, had not induftry fufficient to remedy the 
one, nor improve the other. The peafants now follow the 
agriculture of France and England ; and fome late accounts 
fay, that they rear almofl as much grain as maintains the 
natives. Gothland produces wheat, rye, barley, oats, peafe, 
and beans; and in cate of deficiency, the people are fno- 
plied from Livonia and the Baltic provinces. In fummer, 
the fields are verdant, and covered with flowers ; and pro- 
duce flrawberries, rafpberries, currants, and other fmall 
fruits. The common people know, as yet, little of the cul- 
tivation of apricots, peaches, ne&arines, pine-apples, and 
the like high-flavoured fruits ; but melons are brought to 
great perfection in dry feafons. 

Sweden produces cryflals, amethyfts, topazes, porphyry, 
lapis lazuli, agate, cornelian, marble, and other foffils. The 
chief wealth of the country, however, arifes from her 
mines of filver, copper, lead, and iron. The laft-men- 
tioned metal employs no fewer than 450 forges, hammering- 
mills, and fmelcing-houfes. A kind of a gold mine has 
likewife been dilcovered in Sweden ; but fo inconfiderable, 
that from the year 1741 to 1747, it produced only 2398 
gold ducats, each valued at 9s. 4d. fterling. The firfl 
gallery of one filver mine is 100 fathoms below the furface 
of the earth ; the roof is fupported by prodigious oaken 
beams, and from thence the miners defeend about 40 fathoms 
to the lowefl vein. This mine is laid to produce 20,000 
crowns a-year. The product of the copper mines is un- 
certain ; but the whole is loaded with vafl taxes and re- 
duftions to the government, which has no other refources 
for the exigences of Hate. Thofe fubterraneous manfions are 
aftonifhingly fpacious, and at the fame time commodious for 
their inhabitants, fo that they feem to form a hidden world. 
'I he water-falls in Sweden afford excellent conveniency for 
turning mills for forges ; and for fome years the exports of 
iron from Sweden brought in 300,000!. fterling. Dr 
Bufching thinks that they conftituted two-thirds of the na- 
tional revenue. It muft, however, be obferved, that the 
extortions of the Swedilh government, and the importa- 
tion of American bar-iron into Europe, and fome other 
caufes, have greatly diminifhed this manufa&ure in Swe- 
den ; lo that the Swedes very loon muft apply themfelves 
to other branches of trade and improvements, efpecially in 
agriculture. _ * 356 

The animals differ little from thofe of Norway and Den-Animals, 
mark, only the Swedilh horle are known to be more fer- 
viceable in war than the German. The fifties found in the 
rivers and lakes of Sweden are the fame with thofe in other 
northern countries, and taken in fuch quantities, that their 
pikes (particularly) are failed and pickled for exportation. 
The train-oil of the feals, taken in the gulph of Finland, is 
a coniiderable article of excoriation.   

I here is a great diverfity of characters among the people Chamdler 
of Sweden ; and what is peculiarly remaikable among them,'1e 

they have been known to have different characters in dif.Swedes, 
ferent ages. At prefent, their peafants feein to be a heavy 
plodding lace of men, Itrong and hardy ; but without any 
other ambition than that of fubfifting themfelves and their 
families as well as they can : they are honeft, Ample, and 
hofpitable; and the mercantile dalles are much of the 
fame call ; but great application and peileverance is dif- 
covered among them all. One could form no idea that the 
modern Swedes are the defeendants of thole who, under 
Guflavus Adolphus and Charles XIL canitd terror in their 
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and gentry of Sweden are naturally brave, polite, and hoi- 
pitable ; they have high and warm notions of honour, and are 
jealous of their national interefts. The drefs of the com- 
mon people is almoft the fame with that of Denmark : the 
better fort are infatuated with French modes and faihion. 
The common diverfions of the Swedes are, Ikating, run- 
ning races in fledges, and failing in yachts upon the ice. 
They are not fond of marrying their daughters when young, 
as they have little to fpare in their own life-time. The 
women go to plough, threfh out the corn, row upon the 
water, ferve the brick layers, carry burdens, and do all the 
common drudgeries in hufLandry- 

Chriftianity was introduced here in the 9th century. 
Their religion is Lutheran, which was propagated among 
them by Guftavus Vafa, about the year 1523, as we have 
already related. The Swedes are furprifingly uniform and 
unremitting in religious matters ; and have fuch an averlion 
to Popery^ that caftration is the fate of every Roman Ca- 
tholic prieft difeovered in their country. The archbifhop 
of Uplal has a revenue of about 400I. a-year; and has 
under him thirteen fuffragans, befides fuperintendants, with 
moderate ftipends. No clergyman has the leait dire&ion in 
the affairs of ilste ; but their morals, and the fanftity of 
their lives, endear them fo much to the people, that the 
government would repent making them its enemies- Their 
churches are neat, and often ornamented. A body of ec- 
clefiailical laws and canons direft their religious economy. 
A converfion to Popery, or a long continuance under ex- 
communication, which cannot pals without the king’s per- 
miffion, is punifhed by imprilonment and exile. 

The Swedifh language is a dialed of the Teutonic, and 
refembles that of Denmark. 'I he Swedifh nobility and 
gentry are, in general, more converiant in polite literature 
than thefe of many other more flourifhing Hates. They 
have of late exhibited fome noble fpecimens of their muni- 
ficence for the imorovement of literature and fcience, par- 
ticularly natural hiitory. 

The Swedifh commonalty fubfitls by agriculture, mining, 
grazing, hunting, and frilling. Their materials for traffic 
are the bulky and ufeful commodities of mails, beams, and 
other forts of timber for fhipping ; tar, pitch, bark of trees, 
potafh, wooden utenlils, hides, flax, hemp, peltry, furs, 
copper, lead, iron, cqidage, and fifh. 

Even the manudduring of iron was introduced into 
Sweden fo late as the 16th century ; for till that time they 
fold their own crude ore to the Hanfe-towns, and bought it 
back again manufadured into utenlils. About the middle 
of the 17th century, by the afliftance of the Dutch and 
Flemings, they fet up iome manufadures of glafs, ftarch, 
tin, woollen, hlk, foap, leather-dreffing, and _ faw-mills. 
Pookfclling was at that time a trade unknown in Sweden. 
They have iince had fugar-baking, tobacco-plantations, and 
manufadures of fad-eloth, cotton, iuitian, and other ftufts ; 
alfo of linen, alum, brimftone, paper-mills, and gunpowder- 
mills. Vail quantities of copper, brafs, fteel, and iron, are now 
wrought in Sweden, dug from mines, fome of them more 
than 1100 feet deep. The iron mine of Dannemora, which 
is much the molt profitable of any of thofe with which 
every part of Sweden abounds, is laid to yield 60lb. of 
metal in a loolb. of ore, and. the others about jolb. The 
iron extraded from this is known in Europe under the name 
of Oregrumi; which name is derived from a fea-port on the 
Baltic. A large portion of it is employed by different na- 
tions for making the bell fteel. The mine was difeovered 
in 1470. The unwrought ore was firft fold to the mer- 
chants of Lubeck. It was not until the reign of Guftavus 

bar-iron per year, which is fuppofed to be one tenth part 
of the quantity which all the iron-mines of Sweden produce. 
Of this produd, amounting to 400,000 Hones, 300,000 
are annually exported ; the remainder is manufadured at 
home. It is calculated that no lefs than 25,600 men are 
employed in mining, and the branches immediately connec- 
ted with it, m’a. 4000 for breaking the rocks, either by ex- 
plofion or manual labour; 10,800 to hew timber and bur.n 
it into charcoal ; 2COC are employed in tmelting ; 1820 in 
traufporting the metal from the furnaces to the torges ; 
6co in tranfporting fand, fuel, &c. 4000 for Iranfporting 
the charcoal, and 2400 at the forges. they have alfo 
founderies for cannon, forgeries for fire-arms and anchors* 
armories, wire and flatting-mills, mills alfo for fulling, and 
for boring and Hamping : and of late they have buik many 
(hips for fale. 

There are likewife in Sweden fome filver mines, of which 
that oi Silha, or Salhberg, is the richefl as well as the 
mofl ancient. It exifled fo early as 1188, and, during the 
whole of the 14th century, it yielded 24,000 marks of 
filver per annum. In the 15th century the quantity was 
diminiffied to 20,000. In the reign of Charles X. it gave 
only 2000, and it furnifhes at prefent Hill lefs, the ore yield- 
ing only one ounce of pure metal per quintal. The chief 
gallery where the pureft Hlver was obtained having fallen 
in, is not yet cleared, notwithftanding their inceffant labour. 
They are alfo digging pits in a perpendicular direction, in 
order to arrive at the principal vein, which extends itfelf 
from the north to the fouth-eaft. Formerly lead employed 
in feparating the metal was imported from England ; but 
the mine iumiffies at prefent a fuffieient quantity for the 
purpofe. 

Certain towns in Sweden, being 24 in number, are called 
Staple-towns, where the merchants are allowed to import 
and export commodities in tht'ir own fhips. Thofe towns 
which have no foreign commerce, though lying near the fea, 
are called land-towns. A third kind are termed mine towns, 
as belonging to inine-diflritts. The Swedes, about the 
year 1752, had greatly increafed their exports, and dimi- 
nilhed their imports, molt part of which arrive or are fent 
off in Swediffi ihips; the Swedes having now a kind ol na- 
vigation ad like that of the En.difh. Thofe promifmg 
appearances were, however, blalled by the madnefs and 
jealouiiea of the Swediih government; and the people fo 
oppreffed with taxes, that fome important revolution was 
daily expeded in that kingdom. 26r 

The revenue of Sweden, flnee the unfortunate wars of Revenues 
Charles XII. has been greatly reduced. Her gold and filver 
fpecies, in the reign of Ad. Frederic, arofe chiefly from the 
king’s German dominions. Formerly, the crown-lands, poll- 
money, tithes, mines, and other articles, are faid to have produ- 
ced a million fterling. The payments that are made in copper, 
which is here the chief medium of commerce, is extremely 
inconvenient ; fome of thofe pieces being as large as tiles j. 
and a cart or wheelbarrow is often, required to carry home a 
moderate fum. The Swedes, however, have gold ducats, 
and eight-mark pieces of filver, valued each at 58* 
and the fubfidies paid them by France help to increaie their 
currency. 30S 

No country in the world has produced greater heroes or Mjiitary 
braver troops than the Swedes ; and yet they cannot be ftrengtli 
faid to maintain a Handing army, as their forces confift of 
a regulated militia. The cavalry is clothed, armed, and 
maintained, by a rate railed upon the nobility and gentry, 
according to their eflates ; and the infantry by the peafants. 
Each province is obliged to find its proportion of ioldiers, 

according 
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aecordln'» to the number of farms it contains} every farm 
of 6ol. or "joX, per annum is charged with a foot-foldier, 
furnifhing him with diet, lodging, and ordinary clothes, 
and about 20 s. a-year in money ; or elfe a little wooden 
houfe is built him by the farmer, wrho allows him hay 
and pafturas’e for a cow, and ploughs and fows land 
enough to fnpply him with bread. When embodied, 
they are fubjeft to military law, but otherwife to the civil 
law of the country. It may therefore literally be laid, 
that every Swed:fit foldier has a property in the coun- 
try he defends. This national army is thought to amount 
to above 50,00'J men. Sweden formerly could have fit- 
ted out 40 fhips of the line. 

SWEDENBORG (Emanuel), was born at Stockholm 
®n the 29th of January 1689. His father was bifhop of 
Weft-Gothia ; member of a fociety for the propagation of 
the gofpel, formed on the plan of that of England ; and 
pvt fide nt of the Swedifh church in Pennfylvania and Lon- 
don. To this latl office he was appointed by Charles XIT. 
who feems to have had a great re ard for the bifhop, and 
’to have continued that regard to his fon. 

Of the courfe of young Swedenborg’s education we have 
procured no account; but from the character of the father, 
it may be fuppofed to have been pious ; and by his appear- 
ing with reputation as an author, when but 20years of age, 
it is proved to have been fuccefsful. His fir ft work was 
publifhed in 1709 ; and the year following he fent into the 
world a collection of pieces on different lubjeCts, in Latin 
verfe, under the title of Lucius Heltconius, five Car min a Mif- 
cellanea quee varus in lacis cecinit. The fame year he began 
his travels, firft into England, and afterwards into Holland, 
France, and Germany; and returning to Stockholm in 
1714, he was two years afterwards appointed to the of- 
fice of afleffor in the Metallic College by Charles XII. who 
honoured him with frequent conveifations, and beftowed up- 
on him a large fiiare of his favour. At this period of his 
life Swedenborg devoted his attention principally to phyfic 
and mathematical ftudies ; and in 1718 he accompanied the 
king to the liege of Frederickfhall, where he gave an eminent 
proof that he had not ftudied in vain. Charles could not 
fend his heavy artillery to Frederickfhall from the bad- 
nefs of the roads, which were then rendered much worfe 
than ufual by being deeply covered with fnow. In this 
extremity Swedenborg brought the fciences to the aid of 
valour. By the help of proper inilruments he cut through 
the mountains, and raifed the valleys which feparated Swe- 
den from Norway, and then fent to his mafter two galleys, 
five large boats, and a (loop, loaded with battering pieces, 
to be employed in the fiege. f he length of this canal was 
about two miles and a half. The execution of this great 
work, however, did not occupy all his time. In 1716 he 
had begun to publifh effays and obfet vations on the mathema- 
tical and phyfical fciences, under the title of Dadalus Hyper- 
boreus; and he tound leifure during the fiege to complete his 
intended collection, and alio in the fame year to publifh 
an introduction to algebra, under the whimfical title of 'fhe 
Art of the Rules. 

At the fiege of Fredericklhall he loft his patron Chailes; 
but found another in Ulrica Eleonora, the filter and fuccel- 
for of that hero, by whom in 1719 he was ennobled, and 
took of courfe his feat among the fenators of the equeftrian 
order in the triennial afiemblies of the Fates. His promo- 
tion did not lefTen his ardour for the fciences ; for he pub- 
lifhed in the fame year A Method tojix the Value of Moneys 
and to determine the Savedfh Meafures in fuch a way as tofup- 
prefs all the Fradions and facilitate the Calculations. About 
the fame time he gave the public a treatife on the Fojiuon 

37.1 ^ ^ 
and Courfs of the Planets ; with another on the Height of the Swedea- 
‘J’ides, and Flux and Reflux of the Sea ; which, from in for- , , 
mation gathered in different parts of Sweden, appeared to 
have been greater formerly than when he wrote. 

As Swedenborg continued, under the new fovereign, to 
hold the office of affeffor to the Metallic College, he thought 
it neceffary, for the difeharge of his duty, to make a fecond 
journey into foreign countries, that he might himfelf exa- 
mine their mines, particularly thofe of Saxony and Harts. 
During thefe travels, which were undertaken for the im- 
provement of the manufafhues of his native country, he 
printed at Amfterdam, 1. Prodromus prineipiorum Naturali. European 
urn, five novo rum tentaminum, Chemiam et Phyfleam experimef.- 
talern geom-trice explicandi. 2. Nova olfervata C? invent a cir- r / } J L 
ca Ferrum csf Ignem, praiipue naturam Ignis Elemental um, una 
cum nova Camini inventione. 3. Methodus nova inveniendi 
Longitudines locorum terree marique opt Lufhe. 4. Modus 
lonjlruendi receptdcula nnvalia, vuigo en Suedois, Dochylynad- 
der. 5. Nova confllrudio aggeris aquatici. 6. Modus explo- 
ranch virtutes Navigiorum. And at Leipfic and Hamburg, 
7. Mifcellanea obferveta circa res na(uralesT praf rtim Mine- 
ralia, Ignem, ipj Mvntium Jlrata. 

This journey was made, and thefe trafts publilhed, in the 
compafs of a year and a half; and perhaps there has not 
been another man, Linmeus excepted, who has done io much 
in fo fnort a time. After his return iu 1722, Swedenborg 
divided fits time fo equally between the duties of his office 
and his private ftudies, that in 1733 he finifhed his grand 
work, entitled Opera Phi/ofophica iff Mineralia, and had it 
printed under his own direftion in I734» Part at Drefdem 
and part at Leipfic ; in which year he alio went to infpeft 
the mines of Auftria and Hungary. This work is divided 
into three volumes folio ; the title of the firft is Principia 
rerum Naturaliam five novonm tentaminum, Phanomena Mun- 
di clementaris philoflhphice expficandi. f he fecond, Regnum 

fubterraneum five Miner ale de Ferro ; and the third, Regnum 
fubterraneum Jive Rimer ale de Cupro, iff Orichalco ; all of 
them written with great ftrength of judgment, and orna- 
mented with plates, to facilitate the comprehenfion of the 
text. 

In the year 1729 he was enrolled among the members of 
the Society of Sciences at Upfal. and was, probably about the 
fame time, made a f ellow of the Royal Academy of Sci- 
ences at Stockholm ; nor were ftrangers lefs willing than his- 
own countrymen to acknowledge the gieatnefs of his me- 
rit. Wolfius*. with many other learned foreigners, were ea- 
ger to court hi? correlpondencC. T he Academy of St Pe- 
terfburg fent him, on the 17th of December 1734* a 

ploma of affociation as a correfpondent member ;■ and foon 
afterwards the editors of the Ada Eruditorum at Leipfic 
found in his works a valuable fupplement to their own col- 
lect ron. 

By many perfons the approbation of learned academies 
would have been highly valued ; but by Baron Swedenborg 
it was coniidered as of very little importance. “ Whatever 
of wordly honour and advantage may appear to be ii the 
things before mentioned, I hold them (fays he) but as mat-SW Ac~ 
ters of low eftimation, when compared to the honour of that°ftis 

holy office to which the Lord himfelf hath called me, why 
was gracioufiy pleafed to manifeft himfelf to me, his un-^t 
worthy fervant, in a perfonal appearance, in the year 1743, 
to open in me a fight of the ipiritual world, and to enable 
me to converfe with fpirits and angels ; and this privilege 
has continued with me to this day. From that time l be- 
gan to print and publiffi various unknown Arcana, which 
have been cither feen by me or revealed to me,- concerning 
heaven and heU, the ftste of men after death, the true wor- 
7 
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ftip of God, the fpiritual fenfe of the Scripturea, and many 
other important truths tending to falvatlon and true wif- 
dom.,, 

We ihall not affront the underflandings of our readers by 
making upon this account of the Baron’s call fuch reflec- 
tions as every perfon of a found mind will make for himfelf; 
but it is rather remarkable, that a man who had devoted 
the better part of his life to the fludy of fuch fciences as ge- 
nerally fortify the mind againft the deluflons of fanaticifm, 
and who had even excelled in thefe fciences, fhould have fal- 
len into fuch a reverie as this. After this extraordinary 
call, the Baron dedicated himfelf wholly to the great work 
which, he fuppofed, was afligned him, ftudying diligently 
the word of God, and from time to time publiihing to his 
fellow-creatures fuch important information as was made 
known to him concerning another world. Among his va- 
rious dilcoveries concerning the fpiritual world, one is, that 
it txifls not in fpace. “ Of this (fays he) I was convinced, 
becaufe I could there fee Africans and Indians very near 
me, although they are fo many miles diftant here on earth ; 
nay, that I could be made prefent with the inhabitants of 
other planets in our fyftem, and alfo with the inhabitants 
of planets that are in other worlds, and revolve about 
other funs. By virtue of iuch prefence (/'. e. without teal 
ipace), not of place, I have converfed with apoftles, depart- 
ed popes, emperors, and kings; with the late reformers of 
the church, Luther, Calvin, and Melan&hon, and with o- 
thers from diltant countries.” 

Notwithftanding the want of fpace in the fpiritual world, 
he tells us, “ that after death a man is fo little changed that 
he even does not know but he is living in the prefent world; 
that he eats and drinks, and even enjoys conjugal delight as 
in this world ; that the refemblance between the two worlds 
is fo great, that in the fpiritual world there are cities, with 
palaces and houfes, and alfo writings and books, employ- 
Jnents and merchandizes ; that there is gold, filver, and pre- 
cious ftones there. In a word (he fays), there is in the fpi- 
ritual world all and every thing that there is in the natural 
world, but that in heaven fuch things are in an infinitely more 
perfedt ftate.” 

Such was his zeal in the propagation of thefe W'himfical 
.and fometimeb fenfual do&rines, that he frequently left his 
native country to vifit diilant cities, particularly London 
,and Amflerdam, where all his theological w’orks were 
printed at a great expence, and with little profpedt or pro- 
bability of a reimburfement. “ Wherever he relided when 
on his travels, he was (fays one of his admirers) a mere fo- 
litary, and almoft inacceflible, though in his own country of 
a free .and open behaviour. He affedfed no honour, but de- 
clined it; purfued no worldly intereft, but fpent his time in 
travelling and printing, in order to communicate inftrudtion 
and benefit to mankind. He had nothing of the precife 
in his manner, nothing of melancholy in his temper, and 
nothing in the leaft bordering on enthufiafm in his converfa- 
tion or writings.” This is tot) much. We believe he w'as 
an inoffenfive vifionary; of his converfation we cannot 
judge ; but the ipecimens that we have given of his writings 
are frantic enthulialm. He died at London, March 2^ih, 
in the year 1772 ; and after lying in ftate, his remains were 
depofited in a vault at the Swedifli church, near Radcliff- 
Highw'ay. 

Though Baron Swedenborg’s followers appear not to 
have been numerous during his life, they have increafed 
lince his death ; and a fedt lubfifts at piefent in England 
which derives its origin from him, and is called the Aeiu 
jftrufa/tm Church. The dilcriminating tenets of this left 
ieem to be the following : “ Holding the dodtrine of one 
God, they maintain that this one God is no other than Je* 
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fus ChrKt, and that he always exilled in a human form j Swede 
that for the fake of redeeming the world, he took upon 
himfclf a proper human or material body, but not a human 3wje|r 
foul ; that this redemption confifts in bringing the hells or c— 
evil fpirits into fubjedtion, and the heavens into order and 
regulation, and thereby preparing the w’ay for a new fpiritual 
church; that wfithout fuch redemption no man could be fa- 
ved, nor could the angels retain their ftate of integrity ; 
that their redemption was effedkd by means of trials, temp- 
tations, or conflidts with evil fpirits ; and that the laft of 
them, by which Chriit glorified his humanity, peifedling 
the union of his divine with his human nature, w'as the pai- 
fion of the crofs. Though they maintain that there is but Prieflley 
one God, and one divine perfon, they hold that in this per- ^etten 

fon there is a real Trinity ; coniifting of the divinity, the 
humanity, and the operation of them both in the Lord Je- church, 
fus ; a Trinity which did not exilt from all eternity, but com- p. 4. 
menced at the incarnation. They believe that the Scrip- 
tures are to be interpreted not only in a literal but in a ipi- 
ritual fenfe, not known to the w'orld till it w-as revealed to 
B. Swedenborg ; and that this fpiritual fenfe extends to 
every part of Scripture, except the Adis of the Apoftles. 
They believe that there are angels attending upon men, re- 
fiding, as B. Swedenborg fays, in their aftedtions ; that 
temptation confifts in a ftruggle between good and bad an- 
gels within men ; and that by this means God affifts men in 
thefe temptations, fince of themfelves they could do nothing. 
Indeed B. Swedenborg maintains, that there is an univerfal 
influx from God into the fouls oi men, iripiring them efpeci- 
ally wdth the belief of the divine unity. This efflux of di- 
vine light on the fpiritual w'orld he compares to the efflux 
ot the light from the fun in the natural world. 

“ There are (fays B. Swedenborg) two worlds, the na- 
tural and the fpiritual, entirely diftindt, though perfedlly 
correipondinir to each other ; that at death a man enters in- 
to the fpiritual world, wLen his ioul is clothed with a body, 
which he terms [ubjlantlal, in oppofition to tire prefent ma- 
terial body, which, he fays, is never to rife out of the 
grave.” 

SWEEP, in the fea-language, is that part of the mould 
of a ihip wdiere fhe begins to compafs in the rung-heads . 
alio when the haufer is dragged along the bottom of the fea 
to recover any thing that is funk, they call this adiion/‘weep- 
ing for it. 

SWEET, in the wine trade, denotes any vegetable juice, 
wdiether obtained by means of fugar, raifins, or other fo- 
reign or domeftic fruit, which is added to wines with, a de- 
fign to improve them. 

SWEIN-mot. See Forest Courts. 
SWERTIA, Marsh Gentian, in botany: A genus of 

plants belonging to the ciafs of peutandria, and to the order 
of digynia; and in the natural fyftem ranging under the 
20th order, rotacex. The corolla is wheel-fhaped. There 
aie nectariferous pores at the bales of the fegments of the 
corolla. The capfule is unilocular and bivalve. There arc 
fix fpecies; the perennis, difformis, rotata, carinthiaca, cor- 
niculata, dichotoma. The perennis is a native of England. 
It is diftingnilhed by radical oval leaves. It flowers in 
Auguft. 

SWIETENIA, Mahogany, in botany: A genus of 
plants belonging to the ciafs of decar,dria, and to the order 
of monogynia ; and in the natural fyftem arranged under the 
54th older, ATtjcellaneee. The calyx is quinqutfid. There 
are five petals ; the nedtarium is cylindrical, iupporting the 
antheias with its mouth. The caphile is iive-cclltd, woody, 
and opening at the mouth. The feeds are imbricated and 
winged. There is only one fpecies, the mahagoni, which, 
is a native of the warmeft parts of America, and grows aho 

in 



I.'3’’, 
nal. 

vral 
M"7 °f 
maiia. 

S W I 
jie'enia, In the ifland of Cuba, Jamaica, Hifpaniola 

wift ^ma idands. It abcnindtd formerly in the low lands of Ja- 
maica, but it is now found only on high hills and places 
difficult or accefs. 

It thrives in moft foils, but varies in texture and grain ac- 
cording to the nature of the foil. On rocks it is of a fmall- 
er fize, but very hard and weighty, of a dole grain, and 
beautifully fhaded ; while the produce of the low and richer 
lands is obferved to be more light and porous, of a paler co- 
lour and open grain ; and that of mixed foils to hold a me- 
dium between both. The tree grows very tall and ftraight, 
and is ufually four feet in diameter ; the flowers are of a 
reddifh or faffron colour, and the fruit of an oval form, and 
about the fize of a turkey’s egg. 

The wood is generally hard, takes a fine pollfn, and is 
found to anfwer better than any other iort in all kinds of 
cabinet ware. It is now univerfally elteemed, and fells at a 
good price ; but it is pity that it is not cultivated in the 
more convenient watte lands of Jamaica. It is a very 
llrong timber, and anfwers very well in beams, joifts, plank, 
boards, and fhingles; and has been frequently put to thole 
ufes in Jamaica in former times. It is laid to be ufed fome- 
times in fhip-building ; a purpofe for which it is remarkably 
adapted, if not too coftly, being very durable, capable of 
refilling gun-ihots, and burying the fiiots without fplinter- 
in^\ The feed-veflels are of a curious form, confifting of a 
large cone fplitting. into five parts, and difclofmg its winged 
feeds, difpofed in the regular manner of thole of an apocy- 
num. The leeds being winged, are difperfed on the furface 
of the ground, where fome falling into the chinks of the 

tfeplitalrocks, flrike root ; then creep out on the furface of it, and 
| " 
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feck another chink, into which they creep and twell to fuch 
a fize and ftrength, that at length the rock fplits, and is 
forced to admit of the root’s deeper penetration ; and with 
this little nutriment the tree inercafes to a Itupendous lize 
in a few years. 

The firtt ufe to which mahogany was applied in Eng- 
land, was to make a box for holding candles. Dr Gibbons, 
an eminent phyfician in the latter end of the laft and be- 
ginning of the piefent century, had a brother, a Well In- 
dia captain, who brought over fome planks of this wood 
as ballad. As the Doctor was then building him a houie 
in King-ftreet, Covent-Garden, his brother thought they 
might be of fetvice to him. But the carpenters, finding 
the wood too hard for their tools, they were laid aiide tor 
a time as ufelefs. Soon after, Mrs Gibbons wanting a 
candle-box, the Doftcr called on his cabinet-maker (Wol- 
lafton in Long-Acre) to make him one of iome wood that 
lay in his garden. Woliadon alfo complained that it was 
too hard. The Doctor laid he mud get dronqer tools. 
The candle-box was made and approved ; infomuch, that the 
Dotlor then infided on having a bureau made of the fame 
wood, which was accordingly done; and the fine colour,polifh, 
&c. were fo pleafmg, that he invited all his friends to come 
and lee it. Among them was the duchefs of Buckingham. 
Her Grace begged fome of the fame wood of Dr Gibbons, 
and employed Woliadon to make her a bureau alfo ; on 
which the fame of mahogany and Mr Woliadon was much 
railed, and things of this fort became general. This ac- 
count was given by Henry Mill, Efq; a gentleman of un- 
doubted veracity. 

SWIFT (Dr Jonathan), fo univerfally admired as a wit 
and claflical writer or the Englifh language, was born in 
Dublin on November 30th 1667. His father was an at- 
torney, and of a good family ; but dying poor, the expence 
ot his fon's education was defrayed by his friends. At the 
age of fix young Swift was lent to the fchcol of Kilkenny, 
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and the Baha- whence he was removed in his x^th year to Trinity College, 

Dublin. / 
In his academical ftudies (fays Dr Johnfon) he was ei- 

ther not diligent or not happy. The truth appears to be, 
that he defpifed them as intricate and ufelefs. He told Mr 
Sheridan, his lad biographer, that he had made many ef- 
forts, upon his entering the college, to read fome of the old 
treatifes on logic writ by Smeglefius, Keckermannus, Bur- 
gerfdicius, See. and that he never had patience to go thro* 
three pages of any of them, he was fo difgufted at the dupi- 
dity ot the work. When he was Urged by h!s tutor to 
make himfelf mader of this branch, then in high edimation, 
and held eflentially neceflary to the taking of a degree, Swift 
afleed him, What it was he was to learn from thofe books ? 
His tutor told him, The art of reafoning. Swift faid, That 
he found no want of any fuch art; that he could reafon very 
well without it ; and that, as far as he could obferve, they 
who had made the greated proficiency in logic had, indead 
of the art of reafoning, acquired the art of wrangling ; and 
indead of clearing up oblcurities, had learned how to per- 
plex matters that were clear enough before. For his own 
part, he was contented with that portion of reafon which 
God had given him; and he would leave it to time and expe- 
rience to drengthen and direct it properly ; nor would he run 
the rifle of having it warped or falfely biafled by any fydem 
of rules laid down by fuch dupid writers, of the bad effefts 
of which he had but too many examples before his eyes in 
thofe reckoned the mod acute logicians- Accordingly, he 
made a firm refolution, that he never would read any of 
thofe books ; which he fo pertinacioufly adhered to, that 
though his degree was reiufed him the firlfc time of fitting 
for it, on account of his not anfwering in that branch,, 
he went into the hall a fecond time as ill prepared as 
before ; and would alfo have been dopped a fecond time, 
on the fame account, if the intereft of his friends, who 
well knew the inflexibility of his temper, had not hep- 
ped in, and obtained it for him ; though in a manner little to 
his credit, as it was inferted in the College Regidry, that 
he obtained it fpeciali gratiay “ by fpecial favour;” where it 
remains upon record. 

n He remained in the college near three years after this,, 
not through choice, but neceffity, little known or regarded,. 
By fcholars he was reckoned a blockhead ; and as the low- 
nefs of his circumdances would not permit him to keep com- 
pany with perfons of an equal rank with himfelf, upon an- 
equal footing, he fcorned to take up with thofe of a lowe 
clals, or to be obliged to thofe of a higher. He lived there 
fore much alone, and his time was employed in puriuing his. 
courfe of reading in hiftory and poetry, then very unfaihion- 
able dudits for an academic ; or in gloomy meditations on 
his unhappy circurndances. Yet, under this heavy preffure, 
the force of his genius broke out, in the firfi rude draught 
of the 1'ale of a Tub, written by him at the age of 19, 
though communicated to nobody but his chamber-fellow 
Mr Waryng ; who, a!ter the publication of the book, made 
no fcruple to declare, that he had read the fird /ketch uf it 
in Swift’s hand-writing when he was of that age.” 

In 16S8, being, by the death of Godwin Swift his uncle.,, 
who had chiefly fupported him, left without fubiiftenee, he 
went to confult his mother, who then lived at Leiceder, 
about the future courfe of his life; and, by her direction, 
folicited the advice and patronage of Sir William Temple, 
whofe father had lived in great friendihip with Godwin. 
Swift. Temple received him with great kindnefa, and was 
fo much plealed with his convcrfation, that he detained him 
two years in his houfe, and recommended him to king Wil- 
liam, who offered to make him a captain of horfe. This, 
not fluting his difpolition, and Temple not having it quickly 
8 in. 
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in lus ■poMfcr to provide for him othcrwife, Swift left his 
patron (169+) in difcontent; having previoufly taken his 
matter’s degree at Oxford, by means of a teftimonial from 
Dublin, in which the words of difgrace were omitted. He 
was refolved to enter into the church, where his firft pre- 
ferment was only I,. 100 a-year, being the prebend of Kil- 
rnot in Conner ; which fome time afterwards, upon Sir Wil- 
liam Temple’s earnettly inviting him back to his houfe 
at Moorpark, he refigned in favour of a clergyman far ad- 
vanced in years and burdened with a numerous family. For 
this man he fobcited the prebend, to which he himfelf in- 
dufted him. 

In 1699 Swift loft his patron Sir William Temple, who 
left him a legacy in money, with the property of his maim- 
Icripts ; and, on bis death-bed, obtained for him a promife 
from the king of the firft prebend that ttiould become va- 
cant at Wetlminfter or Canterbury. That this promife might 
not be forgotten, Swift dedicated to the king the pofthu- 
mous works with which he was entrutted, and for a while 
attended the court ; but foon found his felicitations hopeleis. 
He was then invited by the earl of Berkeley to accompany 
him into Ireland, where, after flittering fomc cruel difap- 
pointments, he obtained the livings of Laracor and Rath- 
beggin in thediocefeof Meath ; and foon afterwards invited 
over the unfortunate Stella, a young woman of the name of 
John fan, whofe life he contrived to embitter, and whofe 
days, though he certainly loved her, we may confidently af- 
firm that he fhortened by his caprice. 

This lady is generally believed to have been the daughter 
of Sir William Temple’s fleward ; but her niece, a Mrs 
Hearn, attured Mr Berkeley, the editor of a volume of let- 
ters intitkd Literary Relict, that her father was a merchant, 
and the youngtft brother of a good family in Nottingham- 
shire ; that her mother was the intimate friend of lady Gif- 
ford, Sir William’s fitter ; and that fhe herlelf was educated 
in the family with his niece, the late Mrs Temple Moor- 
park by Farnham*. This ftory would be intitkd to the 
fulleflcredit, had not Mrs Hearn affirmed, in the fame letter, 
that', before the death of Sir William Temple, Mrs John- 

^ fon’s little fortune had been greatly injured by the South- 
fx'JtoLi. Sea bubbles, which are known to have injured no perfon 
terary Re- till the year 1720: (See Company, II. 1.) When one part 
ties, primed a narrative is fo palpably falfe, the remainder will always 

for'rm’t be received with hefitation. But whether Mil's Johnfon was 
the daughter of Temple’s fteward or of the friend of lady 
Gifford, it is certain that Sir William left her L. icoo ; and 
that, accompanied by Mrs Dingley, whofe whole fortune 
amounted to an annuity of L.27 lor life, fhe went, m con- 
fequence of Swift’s invitation, to Laracor. With thefe 
two ladies he patted his hours of relaxation, and to them he 
omened his bofwm ; but they never redded in the fame houfe, 
jior did he fee either without a witnefe. 

In 1701 Swift publifhed -A difeourfe of the contefls and 
dijfenfwns in Athens and Roms. It was his firft work, and 
indeed the only which he ever exprefsly acknowledged. 
According to his conftant pra&ice he had concealed his 
name ; but after its appearance, paying a vifit to fome triih 
bifhop, he was afked by him if he had read that pamphlet, 
and what its reputation was in I.ondon. Upon his reply- 
ing that he believed it was very well liked in London ; 
“ Very well liked!” faid the bifhop with fome emotion. 
“ Yes, Sir, it is one of the fineft trails that ever was written, 
and bifhop Burnet is one of the belt writers in the world.” 
Swift, who always hated Burnet with fomething more than 
political rancour, immediately queftioned his right to the 
work, when he was told by the bifhop that he was “a young 
man and ftill perfifting to doubt of the juttice of Burnet’s 
claim, on account of the diflimilarity of the ftyle of the 
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pamphlet from that of his other works, he was toid that be Swi 
was “ a very pofitive young man,” as no perlon in England ' 
but bifhop Burnet was capable of writing it. Goon which 
Swift replied, with fome indignation, I am to cifTu''e your 
lordfhip, however, that bifhop Burnet did not write the 
pamphlet, for I wrote it myfel!. And thus was he forced in 
the heat of argument to avow what otherwile he would have 
for ever concealed. 

Early in the enfuing fpring king William died; and 
Swift, on his next vifit to London found queen Anne upon 
the throne. It was generally thought, upon this event, that 
the Tory party would have had the attendant ; but, con- 
trary to all expectation, the Whigs had managed matters fo 
well as to get entirely into the queen s confidence, and to have 
the whole admmiftration of affairs in their hands. Swift s 
friends were now in power; and the Whigs in general, know- 
ing him to be the author of the Oifcoiufe on the Conteils, 
&c. which was written in defence, of king William and his 
mtnifters again ft the violent proceedings of tne houfe of 
commons, confideved themfelves as much obliged to him, 
and looked upon him as faft to their party. But Swift 
thought with the Whigs only in the ftate ; for with refpeft 
to the church his principles were always tnofe of a Tory. 
He therefore declined any intimate connection with -the 
leaders of the party, who at that time profeffed what was 
called lu'w church principles. But what above all {hocked 
him, fays Mr Sheridan, was their inviting Deifts, Freethink- 
ers, Atheifts, Jews, and Infidels, to be of their party, under 
pretence of moderation, and allowing a general liberty of 
confcience. As Swift was in his heart a man of true reli- 
gion, he could not have borne, even in his private character, 
to have mixed with fuch a motely crew. But when we 
confider his principles in his political capacity, that he looked 
upon the church of England, as by law eilablifhed, to he 
the main pillar of our newly ereded conftitution, he could 
not, confittently with the charader of a good citizen, join 
with thofe who confidered it more as an ornament than a 
fupport to the edifice ; and could therefore look on with 
compofure while it was undermining, or could even open the 
gate to a blind multitude, to try, like Sampfon, their ftrength 
againft it, and confider it only as fport. With fuch a party, 
neither his religious nor political principles would fuffer 
him to join ; and with regard to the Tories, as is ufual in 
the violence of fadions, they had run into oppofite extremes, 
equally dangerous to the ftate. He was therefore during 
the earlier part of the queen’s reign of no party, but em- 
ployed himfelf in difeharging the duties of his fimdion, and 
in publifhiflg from time to time fuch trads as he thought 
might be ufeful. In the year 1704 he publifhed the Tale 
of a Tub, which, confidered merely as a work of genius, is 
unqueftionably the greateft which he ever produced ; but 
the levity with which religion was thought to be there 
treated, railed up enemies to him among all parties, and 
eventually precluded him from a bifhoprtc. From that pe- 
riod till the year 1708, he feems to have employed himfelf 
in folitary ftudy ; but he then gave fucceffivcly to the pub- 
lic The Sentiments of a Church of England man, the ridicule 
of aftrology under the name of Bicktrjlajf, the Argument 
againjl abolijhing Chnjlianity, and the defence of the Sacra- 
mental Tejl. 

Soon after began the bufy and important part of Swift’s 
life. Fie was employed (1710) by the primate of Ireland 
to folicit the queen for a remiffion of the firft: fruits and 
twentieth parts to the Irifh clergy. This introduced him 

’to Mr Harley, afterwards earl of Oxford, who, though a 
Whig himfelf, was at the head of the Tory minittry, and in 
great need of an auxiliary i'o able as Swift, by whofe pen he 
and the other miniilers might be fupported in pamphlets, 

poems. 
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. poems, and periodical papers. In the year 1710 was com 

menced the Examiner; of which Swift wrote 33 papers, be- 
ginning his firll part of it on the 10th of November 17 n. 
The next year he publifhed the ConJud of the Allies ten days 
before the parliament aflembled; and foon afterwards, Re- 

fedions on the barrier Treaty. The purpofe of thefe pamph- 
lets was to perfuade the nation to a peace, by ihowing that 

mines had been exhaulled and millions deftroyed” to fe- 
cure the Dutch and aggrandize the emperor, without any 
advantage whatever to Great Britain. Though thefe two 
publications, together with his Remarks on the Bifhop of Sac- 
rum’s Introdudion to the third Volume of his Hifory of the Re- 

formation, certainly turned the tide of popular opinion, and 
effeAually promoted the defigns of the miniftry, the bed 
preferment which his friends could venture to give him was 
the deanery of St Patrick’s, which he accepted in 1713. 
In the midft of his power and his politics he kept a journal of 
his vifits, his walks, his interviews with minifters, and quar- 
rels with his fervant, and tranfmitted it to Mrs Johnfon and 
Mrs Dingley, to whom he knew that whatever befel him was 
interefting; but in 1714 an end was put to his power by the 
death of the queen, which broke down at once the whole 
fyftem of Tory politics, and nothing remained for him but to 

■withdraw from perfecution to his deanery. 
In the triumph of the Whigs, Swift met with every mor- 

tification that a fpirit like his could pofilbly be expofed to. 
The people of Ireland were irritated againft him beyond 
meafure ; and every indignity was offered him as he walked 
the ftreets of Dublin. Nor was he only infulted by the 
rabble, but perfons of diftiguifhed rank and charafter for- 
got the decorum of common civility to give him a perfonal 
affront. While his pride was hurt by fuch indignities, his 
more tender feelings were alfo often wounded by bafe ingra- 
titude. In fuch a fituation he found it in vain to ftruggle 
againfl the tide that oppofed him. He filently yielded to it, 
and retired from the world to difcharge his duties as a clergy- 
man, and attend to the care of his deanery. That no part of 
his time might lie heavy on his hands, he employed his lei* 
fure hours on fome hiftorical attempts relating to the change 
of the minillers and the conduft of the miniftry ; and com- 
pleted the hiftory of the four laft years of the queen, which 
had been begun in her lifetime, but which he never publifh- 
ed. Of the work which bears that title, and is faid to be 
his, Dr Johnfon doubts the genuinenefs ; and it certainly is 
not fuch as we fliould have expebted from a man of Swift’s 
fagacity and opportunities of information. 

In the year 1716 he was privately married to Mrs John- 
fon by Dr Afhe bifhop of Clogher ; but the marriage made 
no change in their fituation, and it would be difficult to prove 
(fays Lord Orrery) that they were ever afterwards tocre- 
ther but in the prefence of a third perfon. The dean of St 
Patrick’s lived in a private manner, known and regarded 
only by his friends, till about the year 1720 that he publifh- 
ed his firlt political pamphlet relative to Ireland, intitled 
A Propofalfor the Univerfal Ufe of Injh Manufactures ; which 
fo roufed the indignation of the miniftry that they commenced 
a profecution againft the printer, which drew the attention 
■of the public to the pamphlet, and at once made its author 
popular. 

Whilft he was enjoying the laurels which this work had 
wreathed for him, his felicity, as well as that of his wife, was 
interrupted by the death of Mrs Van Homrigh, and the 
publication of his poem called Cadenus and Vanefja, which 
brought upon him much merited obloquy. With Mrs Van 
Homrigh he became acquainted in London during his at- 
tendance^ at court ; and finding her poffeffed of genius and 
fond of literature, he took delight in direfting her ftudies, 
till he got infenfibly poffeffion of her heart. From being 
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proud of his praife, (he grew fond of his perfon ; and de- 
fpifing vulgar reftraints, {he made him fenfible that fire was ” 
ready to receive him as a huffiand. She had wit, youth, 
beauty, and a competent fortune to recommend her ; and 
for a while Swift leems to have been undetermined whether 
or not he fhould comply with her wiili. She had followed 
him to Ireland, where (he lived in a houfe about twelve 
miles diftant from Dublin ; and he continued to viiit her oc« 
cafionally, and to direft her ftudies as he had done in Lon. 
don ; but with thefe attentions (lie was not fatisfied, and at 
laft fent to him a letter written with great ardour and terrder- 
nefs, infilling that he ftiould immediately accept or refufe 
her as a wife. His anfwer, which probably contained the 
fecret of his marriage, he carried himfelf; and having in- 
dignantly thrown it on the lady’s table, inftantly quitted the 
houfe, we believe without [peaking to her, and returned to 
Dublin to refledl on the confequences of his own condudl. 
Thefe were dreadful. Mrs Van Homrigh furvived her dif- 
appointment but a few weeks ; during which time fne can- 
celled a will that (he had made in his favour, and ordered 
the poem to be publifhed in which Cadenus had proclaimed 
her excellence and confefied his love. 

His patriotifm again burft forth in 1724 to obftrud the 
currency of Wood’s halfpence ; and his zeal was crown- 
ed with fuccefs. Wood had obtained a patent to coin 
18c,0001. in halfpence and farthings for the kingdom of 
Ireland ; and was about to turn his brafs into gold, when 
Swift, finding that the metal was debafed to an enormous 
'degree, wrote letters under the name of M. B. Drcpier to 
(how the folly of giving gold and filver for coin not worth, 
a third part of its nominal value. A profecution was car- 
ried on againft the printer; and lord Carteret, then lord- 
lieutenant, iffued a proclamation, offering L.300 for difeo- 
vering the author of the fourth letter. The day after it 
was publifhed there was a full levee at the caftle. The 
lord-lieutenant was going round the circle, when Swift ab- 
ruptly entered the chamber, and pufhing his way through 
the crowd, never flopped till he got within the circle; where, 
with marks of the hipheft indignation in his countenance, 
he addreffed the lord-lieutenant with the voice of a Stentor, 
that re-echoed through the room, “ So, my lord lieutenant, 
this is a glorious exploit that you performed yefterday, in 
iffuing a proclamation againft a poor fhop-keeper, whefe 
only crime is an honeft endeavour to lave his country from 
ruin. You have given a noble fpecimen of what this devo- 
ted nation is to hope for from your government. I fuppofe 
you expeft a ftatue of copper will be eredled to you for this 
fervice done to Wood.” He then went on for a long time, 
inveighing in the bittereft terms againft the patent, and dif- 
playing in the ftrongeft colours all the fatal confequences of 
introducing that execrable coin. The whole affembly were 
ftruck mute with wonder at this unprecedented feene. For 
fome time a profound filence enfued. When lord Carteret, 
who had liftened with great compofure to the whole fpeech, 
made this fine reply, in a line of Virgil’s : 

Res dune, & regni novitas me t-aiia cogunt 
Moliri. 

From this time Swift was known by the name of the Dean, 
and was known by the populace as the champion, patron, 
and inftrudtor of Ireland. 

In 1727 he returned to England; where, in conjun(ftion 
with Pope, he collefted three volumes of mifcellanies; and 
the fame year he fent into the world his Gulliver’s Travels, 
a produ&ion which was read by the high and the low, and 
filled every reader with a mingled emotion of merriment and 
amazement. Whilft he was enjoying the reputation of this 
work, he was fuddenly called to a home of forrow. Poor 
Stella was finking into the grave ; and after a languifhing 
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her 44th year, on Ja- his 78th year. decay ct about two months, died in ^ T , . . 

1 nuary 28. 1728, How much he wilhed her life is mown 
bv his papers ; nor can it be doubted that he dreaded the 
death of her whom he loved moil, aggravated by the con- 
fcioufnefs that himftlf had haftened it. With her vanuhed 
all his domeftic enjoyments, and of courfe he turned his 
thoughts more to public affairs; in the contemplation of 
which he could fee nothing but what ferved to increafe the 
maladv. The advances of old age, with all its attendant in* 
firmities ; the death of almoft ail his old friends; the fre- 
quent returns of his moil diipiriting maladies, deafnefs and 
giddinefs ; and, above all, the dreadful apprehenfions that he 
ihould outlive his underftanding, made life fuch a burden to 
him, that he had no hope left but a fpeedy diffolution, which 
was the objedl of his daily prayer to the Almighty. 

The feveritv of his temper increafrng, he drove his ac- 
quaintance from his table, and wondered why he was de- 
ferted. In 1732, he complains, in a letter to Mr Gay, that 
« he had a large houfe, and fhould hardly find one vifitor 
if he was not able to hire him with a bottle of wine and, 
in another to Mr Pope, “ that he was in danger of dying 
poor and friendlefs, even his female friends having forfaken 
him; which/’ as he lays, « vexed him moft.” Thefe com- 
plaints were afterwards repeated in a ftrain of yet gi eater 
fenfibility : “ All my friends have forfaken me.. 

“ Verttginofm, imps, furdus, male gratus amicis. 
“ Deaf, giddy, helplefs, left alone, 
“ To all my friends a burden grown.” 
The fits of giddinefs and deafnefs to which he had been 

fubjeaed from his boyifh years, and for which he thought 
walking or riding the bell remedy, became, more frequent 
and violent as he grew old; and the prefentiment which he 
had long entertained of that wretchedaefs which would in- 
evitably overtake him towards the clofe of life, clouded his 
mind with melancholy and tinged every objed around him. 
How miferable he was rendered by that gloomy profpeft, 
we may learn from the following remarkable anecdote men- 
tioned by Mr Faulkner in his letter to lord Chefterfkld. 
i£ One time, in a journey from Drogheda to Nayan, the 
dean ’•ode before the company, made a fudden Hop, difmount- 
ed his horfe, fell on his knees, lifted up his hands, and pray- 
ed in the moft devout manner. When his friends came up, 
he defired and infilled on their alighting; which they did, 
and alked him the meaning. “ Gentlemen/’ faid he, “ pray 
min your hearts in fervent prayers with mine, that .1 may 
never be like this oak-tree, which is decayed and withered 
at top, while the other parts are found.” In ^73^’ 
he was writing a fatire called the Legion Club againft the Inin 
parliament, he was feized with fo dreadful a fit of his ma- 
lady, that he left the poem unfinilhed ; and never after, at- 
tempted a eompofition that required a courfe of thinking. 
From this time his memory gradually declined, his paluons 
oorverted his underftanding, and, in 174I, he became ut- 
terly incapable of converfation ; ahd it was found necelfary 
to appoint legal guardians to his perfon and his fortune. He 
now loft all fenfe of diftinAian. His meat was brought to him 
cut into mouthfuls; but he would never touch it while the 
fervant ftaid ; and at laft, after it ftood perhaps an hour, 
would eat it walking ; for he continued his old habit, and 
was on his feet ten hours a-day. During next year a ihort 
interval of reafon enfuing, gave hopes of his recovery ; but 
in a few' days he funk into lethargic ftupidity, motionleis, 
heedlefs, and fpeechk^. After a year of total lilence, how- 
ever, when his houfe-keeper told him that the ulual illumi- 
nations were preparing to celebrate his birth, he an were , 
“ It is all folly ; they had better let it alone.” . He at la t 
funk into a perfedf filence, which continued t1]*-tile ^9™ 
of October I745> when he expired without a itruggle, in 
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m3 /oui yc*r. The behaviour of the citizens on this occa- 
fion gave the’ftrongeft proof of the deep imprtffion he had 
made on their minds. Though he had been fo many years 
to all intents and purpofes dead to the world, and his depar- 
ture from that ftate feemed a thing rather to be wiihed than 
deplored, yet no fooner was his death announced, than they 
gathered from all quarters, and forced their way in crowds 
into the houfe, to pay the laft tribute of grief to their de- 
parted benefactor. Nothing but lamentations were heard 
all around the quarter where he lived, as it he had been cut 
off in the vigour of his years. Happy were they who firft 
got into the chamber where he lay, to procure, by bribes to 
the fervanta, locks of his hair, to be handed down as facred 
relics to their pofterity ; and fo eager were numbers to ob- 
tain at any price this precious memorial* that in lefs than an 
hour, his venerable bead was entirely ftripped of all its filver 
ornaments, fo that not a hair remained. By Ins will, which 
was dated in May 1740* J11^- ^ie ceafed to be a reafon- 
able being, he left about L. 1200 in fpecific legacies ; and 
the reft of his fortune, which amounted to about. L. 11,000, 
to ere£t and endow an hofpital for lunatics and idiots. He 
was buried in the moft private manner, according to direc. 
tions in his will, in the great aifle of St Patrick’s cathe- 
dral, and, by way of monument, a flab of black marble was 
placed againft the wall, on which was engraved the following 
Latin epitaph, written by himfclf: 

Hie depofitum eft corpus 
' Jonathan Swift, S. T. P. 

Hujus Ecclefiae Cathedralis 
Decani: 

Ubi faeva indignatio 
Ulterius cor lacerare nequit. 

Abi, viator, 
Et imitare, li poteris, 

Strenuum pro virili libertatis vindicem. 
Obiit anno (i745) 

Menfis (Odtobris) die (29.) 
jEtatis anno 78. 

Swift undoubtedly was a man of native genius.. His fan. 
cy was inexhauftible ; his conceptions were lively and 
comprehenfive ; and he had the peculiar felicity of convey- 
ing them in language equally correft, free, and perfpicuous. 
His penetration was as quick as intuition ; he was mdeeu 
the critic of nature; and no man ever wrote fo much, and 
borrowed fo little. 

As his genius was of the firft clafs, fo were >l0r^€ 

virtues. The following anecdote will illuftrate his filial piety. 
His mother died in 1710, as appears by a memorandum m 
one of the account-books which Dr Swift always made up 
yearly, and on each page entered, minutely all his receipts 
and expences in every month, beginning his year from No- 
vember l. He obferved the fame method all his lifetime 
till his laft illnefs. At the foot of that page which includes - 
his expences of the month of May 17x0, at the glebe houle 
of Laracor in the county of Meath, wkere he was then re- 
fident, are thefe remarkable words, which fhow at the lame 
time his filial piety, and the religious ufe which he thought 
it his duty to make of that melancholy event. Mem. On 
Wednefday, between feven and eight in the evening, May 10. 
1710, I received a letter in my chamber at Laracor (Mr 
Percival and Jo. Beaumont being by) from Mrs F-—, dated 
May Q. with one inclofed, fent by Mrs Worral at Leicefter 
to Mrs F , giving an account that my dear mother, Mrs 
Abigail Swift, died that morning, Monday April 24. 17 ^ 
about ten o’clock, after a long ficknefs : being ill all win- 
ter, and lame ; and extremely ill about a month or fix weeks 
before her death. I have now loft my barrier between me 
and death. God grant I may live to be as well prepays 
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for it as 1 confidently believe her to have been ! Tf the way 

!UV—to heaven be through piety, truth, juflice, and charity, fhe 
is there. J. S.” He always treated his mother, during her 
life, wdth the utmoil duty and affe&ion ; and (he fometimes 
came to Ireland to vifit him after his fettlement at Lara- 
cor. . 

The liberality of the dean hath been a topic of juft en- 
comium with all his admirers ; nor could his enemies deny 
him this praife. In his domeftic affairs, he always afted 
with ftrift economy. He kept the moft regular accounts ; 
and he feems to have done this chiefly with a view to in- 
creafe his power of being ufeful. “ His income, v/hich 
was little more than L. 700 fier annum, he endeavoured to 
divide into three parts, for the following purposes. Firft, 
to live upon one-third of it. Secondly, to give another 
third in penfions and charities, according to the manner in 
which perfons who received them had lived : and the other 
third he laid by, to build an hofpital for the reception of 
idiots and lunatics.” “ What is remarkable in this gene- 
rous man, is this (fays Mr F.), that when he lent money 
upon bond or mortgage, he w’ould not take the legal inte- 
reft, but one per cent, below it.” 

His charity appears to have been a fettled principle of 
duty more than an inftinftive effort of good nature : but as 
it was thus founded and fupported, it had extraordinary me- 
rit, and feldom failed to exert itfelf in a manner that contri- 
buted moft to render it beneficial. He did not lavifh his 
money on the idle and the worthlefs. Fie nicely difcrimi- 
nated charaftcrs, and was feldom the dupe of impofition. 
Hence his generofity always turned to an ufeful account : 
while it relieved diftrefs, it encouraged induftry, and re- 
warded virtue. We dwell with great pleafure on this truly 
excellent and diftinguifhing part of the dean’s charafter: 
and for the fake of his charity we can overlook his oddities, 
and almoft forgive his faults. He was a very peculiar man 
in every refped. Some have faid, “ What a man he would 
have been, had he been without thofe whims and infirmi- 
ties which (haded both his genius and his chara&er!” But 
perhaps the peculiarities complained of were infeparable from 
his genius. The vigour and fertility of the root could not 
fail now and then of throwing out fuperfluous fuckers. 
What produced thefe, produced alfo the more beautiful 
branches, and gave the fruit all its richnefs. 

It muft be acknowledged, that the .dean’s fancy hurried 
him into great abfurdities and inconfiftencies, for which no- 
thing but his extraordinary talents and noble virtues, dif- 
co. ered in other inftances, could have atoned. The rancour 
he difcovered on all occations towards the diffenters is to- 
tally unjuftifiable. No feft could have merited it in the de- 
gree in which he always fhowed it to them ; for, in.fame 
inftances, it bordered on downright perfecution. He doubt- 
lefs had his reafons for expofing their principles to ridicule, 
and might perhaps have fufficient grounds for feme of his 
accufations againft their principal leaders in Ireland ; but 
nothing could juftify his virulence againft the whole body. 
In a ftiort poem on one clafs of diffenters he bellowed a 
ftri&ure upon Bettefworth, a lawyer eminent for his inlo- 
lence to the clergy, which, from a very confiderable reputa- 
tion, brought him into immediate and univerfal contempt. 
Bettefworth, enraged at his difgrace and lofs, v;ent to the 
dean, and demanded whether he wras the author of that 
poem? “ Mr Bettefworth (anfwered he), I was in my 
youth acquainted with great lawyers, who, knowing my 
difpofition to fatire, adviled me, if any fcoundre/ or blockhead 
whom I had lampooned fhould a(k, ‘ Are you the author 
of this paper ?’ to tell him that I was not the author ; and 
therefore, 1 tell you, Mr Bettefworth, that I am net the au- 
thor of thefe lines.” 

, 
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Swift has been accufed of irreligion and mifanthropy, on Swift, 
accounc of his Tale of a Tub, and his Yahoos in Gulliver’s 
Travels; but both charges feem to be ill-founded, or at 
leaft not fupported by that evidence. The Tale of a Tub 
holds up to ridicule fuperftitious and fanatical abfurdities $ 
but it never attacks the effentials of religion : and in the 
ftory of the Taboos, difgufting we confefs, there appears to 
us as little evidence that the author hated his own fpecies, 
as in the poems of Strephon and Chloe, and the Ladies Tref- 

Jwg Room, that he approved of groffnefs and filth in the fe- 
male fex. We do not indeed, with his fondeft admirers, per- 
ceive the moral tendency of the Voyage to the Houyhnhnms, 
or conlider it as a fatire admirably calculated to reform man- 
kind ; but neither do we think that it can pofilbly corrupt 
them, or lead them to think meanly of their rational nature. 
According to Sheridan, “ the defign of this apologue is to 
place before the eyes of man a pidiure of the tw^o different 
parts of his frame, detached from each other, in order that 
he may the better eftimate the true value of each, and fee 
the necefiity there is that the one (hould have an abfolute 
command over the other. In your merely animal capacity, 
fays he to man, without reafon to guide you, and aftuated 
only by a blind inftincl, I will (how you that you would be 
degraded below the beads of the field. That very form, 
that very body, you are now fo proud of, as giving you 
fuch a iuperiority over all other animals, I will (how you, 
owe all their beauty, and all their greateft powers, to theft 
being actuated by a rational foul. Let that be withdrawn, 
let the body be inhabited by the mind of a brute, let it be 
prone as theirs are, and fuffered like theirs to take its na- 
tural courfe, without any afllftance from art, you would in 
that cafe be the moft deformed, as to your external appear- 
ance, the moft deteftable of all creatures. And with re- 
gard to your internal frame, filled with all the evil dffpofi- 
tions and malignant paffions of mankind, you would be the 
moft milerable of beings, living in a continued (late of in- 
ternal vexation, and of hatred and warfare with each other. 

“ On the other hand, I will (how another pidlure of an 
animal endowed with a rational foul, and adling uniformly 
up to the dictates of right reafon. Here you may fee col- 
lected all the virtues, all the great qualities, which dignify 
man’s nature, and conftitute the happinefs of his life. What 
is the natural inference to be drawn from thefe two different 
reprefentations ? Is it not evidently a leffon to mankind, 
warning them not to fuffer the animal part to be predomi- 
nant in them, left they refemble the vile Yahoo, and fall into 
vice and mifery ; but to emulate the noble and generous 
Houyhnhnm, by cultivating the rational faculty to the ut- 
molt; which will lead them to a life of virtue and happi- 
nefs.” 

Such may have been the author’s intention; but it is not 
fufticiently obvious to produce the proper effedl, and is in- 
deed hardly confiftent with that incapability under which 
he reprefents the Yahoos of ever acquiring, by any culture, 
the virtues of the noble Houyhnhnms. 

With refpedt to his religion, it is a faft unqueftionable, 
that while the power of fpeech remained, he continued con- 
llant in the performance of his private devotions ; and in 
proportion as his memory failed, they were gradually (hort- 
ened, till at laft he could only repeat the Lord’s prayer, 
which he continued to do till the power of utterance for 
ever ceafed. Such a habit as this could not have been form- 
ed but by a man deeply imprefled with a convidlion of the 
truth and importance of revelation. 

The moft inexcufable part of Swift’s conduft is his treat- 
ment of Stella and Vaneffa, for which no proper apology 
can be made, and which the vain attempts of his friends 
have only tended to aggravate. One attributes his fin- 
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Swift, jrular condudl to a peculiarity in his conftitution ; but if 

, w*n^n;r!,g. jie ^newthat he was incapable of fulfilling the duties of the 
married ftate, how came he to tie one of the ladies to himfelf 
by the marriage-ceremony, and in the moft explicit terms 
to declare his paffion to the other ? And what are we to 
think ©f the fenfibility of a man who, ftrongly attached as he 
feems to have been to both, could, without fpeaking, fling 
a paper on the table of the one, which “ proved (as our au- 
thor exprefles it) her death-warrant,” and could throw the 
other, his beloved Stella, in her lafl illnefs, into unipeakable 
agonies, and “ never fee her more, for only adjuring him, 
by their friendfhip, to let her have the fatisfarition of dying 
at leaf!, though Are had not lived, his acknowledged wife?” 
Another apologifl infinuates, Upon fomething like evidence, 
that Stella bore a fon to Swift, and yet labours to excufe 
him for not declaring her his wife, becaufe Ate had agreed 
at the marriage that it Atould remain a fecret from all the 
world unlefs the difcovery Atould be called for by urgent tie- 
cejjity ; but what could be meant by the term urgent necejpty, 
unlefs it alluded to the birth of children, he confeAes that 
it would be hard to fay. The truth we believe to be what 
has been faid by Johnfon, that the man whom Stella had 
the misfortune to love was fond of Angularity, and defirous 
to make a mode of happinefs for himfelf, different from the 
general courfe of things and the order of Providence ; he 
wiAied for all the pleafures of perktl IriendAiip, without the 
uneafinefs of conjugal reftraint. But with this ftate poor 
Stella was not latisfied ; Ate never was treated as a wife, 
and to the world Aie had the appearance of a miftrefs. She 
lived fullenly on, hoping that in time he wrould own and re- 
ceive her. This, we believe, he offered at kul to do, but 
not till the change of his manners and the depravation of 
his mind made her tell him, that “ it was too late.” 

The natural acrimony of Swift’s temper had been increa- 
fed by repeated difappointments. This gave a fplenetic 
tinfture to his writings, and amidft the duties of private 
and domeftic life it too frequently appeared to Aiade the 
luftre of his more eminent virtues. — The dean hath been ac- 
cufed of avarice, but with the fame truth as he hath been 
acculed of infidelity. In detached views, no man was more 
liable to be m-iltaken. Even his genius and good fenfe 
might be queftioned, if we were only to read fome paffages 
of his writings. To judge fairly and pronounce juftly of 
him as a man and as an author, we Atould examine the uni- 
form tenor of his difpofition and conduct, and the general 
nature and defign of his produftions. In the latter he will 
appear great, and in the former good ; notwithftanding the 
puns and puerilities of the one, and the abfurdities and in- 
coniiftencies of the other. 

Swift, in ornithology. See Hirundo. 
SWIMMING, the art of fulpending one’s felf on water, 

t and at the fame time making a progrcffive motion thro’ it. 
Swimmirg As iwimming is not natural to mao, it is evident that at 
not natural fome period it muff have been unknown among the human 
to man. race. Neverthelefs there are no accounts of its origin to 

be found in the hiftory of any nation ; nor are there any 
nations fo barbarous but that the art of iwimming is known 
among them, and that in greater perfection than among ci- 
vilized people. It is probable, therefore, that the art, 
though not abfolutely natural, will always be acquired by 
people in a favage ftate from imitating the brute animals, 
moft of whom fwim naturally. Indeed fo much does this 
appear to be the cafe, that very expert iwimmers have re- 
commended it to thofe who wiAied to learn the art, to keep 
forne frogs in a tub of water conftantly beiide them, and to 

a imitate the motions by which they move thro’ that element. 
Depends on T he theory of fwimming depends upon one very fim- 
» Ample pie principle j namely, that if a force is applied to any 
principle. 

body, it will always move towards that fide where there isSwimmi: 
the leaft refiftance. Thus, if a perfon {landing in a boat 
pufhes with a pole againft the fide or any other part of the 
vefi'cl in which he Hands, no motion will enfue; for as much 
as he preffes in one direftion with the pole, juft fo much 
does the aftion of his feet, on which the prefiure of the 
pole muft ultimately reft, pufti the veffel the other way : 
but if, inftead of the fide of the veffel, he pufiies the pole 
againft the ftiore, then only one force arils upon it, namely, 
that of the feet; which being refitted only by the fluid 
water, the boat begins to move from the fhore. Now the 
very fame thing takes place in fwimming, whether the ani- 
mal be man, quadruped, bird, or f.fh. If we conflder the 
matter Amply, we may fuppofe an animal in fuch a fltuation 
that it could not pofiibly iwim : thus, if we cut off the fins 
and tail of a fifh, it will indeed float in confequence of be- 
ing fpecifically lighter than the water, but cannot make any 
progrefiive motion, or at leaft but very little, in confequence 
of wriggling its body; but if we allow it to keep any of its 
Ans, by firiking them againft the water in any direrilion, the 
body moves the contrary way, juft as a boat moves the con- 
trary way to that in which the oars ftrike the water. It is 
true, that as the boat is but partly immerged in the water, 
the refiftance is comparatively lefs than when a frog or even 
any other quadruped i'wims; but a boat could certainly be 
rowed with oars tho’ it was totally immerged in water, only, 
with lefs velocity than when it is not. When a man fvvims, 
he in like manner Itrikes the water with his hands, armsr 
and feet ; in confequence of which the body moves in a di- 
rtrilion contrary to the ftroke. Upon this principle, and 
on this only, a man may either afeend, defeend, or move ob- 
liquely, in any poffible direrilion in the water. One would, 
think, indeed, that as the ftrength of a man’s arms and legs 
is but {mall, he could make but very little way by any 
ftroke he could give the water, confidering the fluidity of 
that element. Neverthelefs it is incredible what expert 
fwimmers will perform in this way ; of which Mr Forftcr 
gives a moft remarkable inftance in the inhabitants of Ota- 
heite ; whofe agility, he tells us, was fuch, that when a 
nail was thrown overboard, they would' jump after it into 
the fea, and never fail to catch it before it came to the 
bottom. 

As to the pr aril ice of fwimming, there are but few direc- 
tions v/hich can be given. The great obftacle is the natu- 
ral dread which people have of being drowned ; and this it 
is impofiible to overcome by any thing but accuftoming 
ourfelves to go into the water. With regard to the real 
danger of being drowned, it is but little ; and on innumer- 
able occalions atifes entirely from the terror above mention- 
ed, as will appear from the following obfervations by JDorilor 
Franklin. 3 

“ 1 ft, That though the legs, arms, and head, of a human.9^erva 

body, being lolid paits, are ipecifically fomewhat heavier.^5® h 
than frefh water, yet the trunk, particularly the upper part,.ij;n# 
from its hollownefs, is fo much lighter than water, as that 
the whole of the body, taken together, is too light to fink 
wholly under water, but fome part will remain above until 
the lungs become filled wuth water ; which happens from 
drawing water into them inftead of air, when a peifon in the 
fright attempts breathing while tlte mouth and noftrils are 
under water. 

“ 2dly, That the legs and arms are fpecifically lighter 
than fait water, and will be fupported by it ; fo that a hu- 
man body would not link in fait water though the lungs 
were filled as above, but from the greater fpecific gravity 
of the head. 

“ gdly, That therefore a perfon throwing himfelf on his 
back in fait water, and extending his arms,, may eafdy lie 

fo 



S W I [ 24J ] S \V I 
wimniinjr.fo as to keep his mouth and noftrils free for breathing? and 
"“"V*"”' by a fmall motion of his hands may prevent turning, if he 

ihoukl perceive any tendency to it. 
“ 4thly, That in frefn water, if a man throws himlelf on 

his back near the furface, he cannot long continue in that 
fituation, but by a proper aftion of his hands on the water. 
If he ufes no fuch aftion, the legs and lower part of the 
body will gradually fink till he comes into an upright pofi- 
tion ; in which he will continue fufpended, the hollow of 
the bread keeping the head uppermoft. 

ft ythly, But if in this ereft pofition the head is kept up- 
right above the {boulders, as when we {land on the ground, 
the immerfion will, by the weight of that part of the head 
that is out of the water, reach above the mouth and noftrils, 
perhaps a little above the eyes ; fo that a man cannot long 
remain fufpended in water with his head in that pofition. 

“ 6thly, The body continued fufpended as before, and 
upright, if the head be leaned quite back, fo that the face 
looks upwards, all the back part of the head being then 
under water, and its weight confequently in a great meafure 
fupported by it, the face will remain above water quite free 
for breathing, will rife an inch higher every infpiration, and 
fink as much every expiration, but never fo low as that the 
water may come over the mouth. 

“ ythly, If therefore a perfon unacquainted with fwim- 
ming, and falling accidentally into the water, could have 
prefence of mind fufficient to avoid ftruggling and plunging, 
and to let the body take this natural pofition, he might con- 
tinue long fafe from drowning, till perhaps help would 
come ; for as to the clothes, their additional weight while 
immerfed is very inconfiderable, the water fuppoiting it; 
though when he comes out of the water, he would find 

4 them very heavy indeed.” 
lis method The method of learning to fwim is as follows : The per- 
ul'vvim' ^ ^on mu^ wa*k *nto waler deeP t^at it reach to the 

’ breaft. He is then to lie down gently on the belly, keep- 
ing the head and neck perfedlly upright, the breaft advan- 
cing forward, the thorax inflated, and the back bent; then 
withdrawing the legs from the bottom, and ftretching them 
out, flrike the arms forwards in unifon with the legs. 
Swimming on the back is fomewhat fimilar to that on the 

• belly ; but with this difference, that although the legs are 
employed to move the body forwards, the arms are gene- 
rally unemployed, and the progreffive motion is derived from 
the movement of the legs. In diving, a perfon muft clofe 
his hands together, and, prefling his chin upon his breaft, 
make an exertion to bend with force forwards. While in 
that polition, he muft continue to move with rapidity under 
the furface ; and whenever he cheofes to return to his for- 
mer fituation, he has nothing to do but bend back his head, 
and he will immediately return to the furface. 

It is very common for novices in the art of fwimming to 
make ufe of corks or bladders to affift in keeping the body 
above water. Some have utterly condemned the ufe of 
t-hele ; however, Hr Franklin allows that they may be of 
fervice for fupporting the body while one is learning what 
is called the Jlroke, or that manner of drawing in and ftri: 
king out the hands and feet that is neceffary to produce 
progreffive motion. “ But (fays he) you will be no fwim- 
mer till you can place coiftidence in the power of the water 
to fupport you ; I would therefore advife the acquiring that 
confidence in the firft place, elpecially as I have known fe- 
veral who, by a little of the pradlice neceffary tor that pur- 
pofe, have infenfibly acquired the llroke, taught as it were 
by nature. 

ac- “ The practice T mean.is this : Choofing a place where 
juinnsicon-the water deepens gradually, w'alk coolly into it till it is 

up to your breaft: theu turn round your face to the fhore, ^eucc. 

and throw an egg into the water, between yen and the Swimming, 
{bore ; it will fink to the bottom, and be eafily leen there, * f 

if the water is clear. It muft lie in the water fo deep as 
that you cannot reach it to take it up but by diving for it. 
To encourage yourfelf in order to do this, refkft that your 
progrefs will be from deeper to fhallower water ; and that 
at any time you may, by bringing your legs under you, and 
ftanding on the bottom, raife your head far above the wa- 
ter : then plunge under it with your eyes open, throwing 
yourfelf towards the egg, and endeavouring, by the a&ion 
of your hands and feet againft the water, to get forward till 
within reach of it. In this attempt you will find that the 
water buoys you up againft your inclination ; that it is not 
fo eafy a thing to fink as you imagined ; that you cannot 
but by adlive force get down to the egg. Thus you feel 
the power of the water to fupport you, and learn to con- 
fide in that power ; while your endeavours to overcome it, 
and to reach the egg, teach you the manner of adting on 
the water with your feet and hands ; which adtion is after- 
wards ufed in fwimming to fupport your head higher above 
water, or to go forward through it.” $ 

As fwimming is a healthy exercife and a pleafant amufe-Swimming? 
ment, and as a dexterity in it may frequently put it in »a p'eafant 
man’s power to fave his own life and the lives oi his j'ellovv-uI)d 

creatures, perhaps of his deareft friends, it can neither be 
ufelefs nor uninterefting to confider a few ot the evolutions 
wffiich a fwimmer muft be mailer of, that he move in any 
diredtion without difficulty, without danger, and without 
being unneceffarily fatigued. ^ 

There are feveral different ways of turning one’s felf in-How to 
fvvimming. You may do it in this way: Turn the palm of turn to th® 
the right hand outwards, extend the arm in the fame man-j‘T!ltoi;> 

ner, and make a contrary movement with the left hand aaid c ’ 
left arm; then, by a gradual motion, incline your head and 
whole body tathe left fide, and the evolution will be finiih- 
ed. There is another way which is eafier ftill i Bend your 
head and body toward that fide to which you are going to 
turn. If you wi£h to turn to the left, incline the thumb 
and the right hand toward the bottom, bend the fingers of 
the right hand, ftrctch it out, and ufe it for driving away 
the water iidewife, or, which is the fame thing, for pufhing' 
yourfelf the contrary way. i\t the lame time, with your 
left hand, the fingers being clofe, puffi the water behind 
you, and all at once turn your body and your lace to the 
left, and the manoeuvre will be accompliihed. If you wifh 
to turn to the right, you muft do with your right hand 
what you did with your left, and with your left what you 
did with your right. You muft be careful when turning 
yourfelf never to ilretch out your legs, and be fure that the 
water be io deep that you be in no danger of hurting your- 
fdf. _ .g 

When you are fwimming on.your belly, and wifh to turn How -o 
on your hack, draw your feet in quickly, and throw-them turn from 
before you ; Ilretch out your hands behind you, and £0* 
your body firm and fteady. When you wilh to turn from 
fwimming on your back, told your feet at once under your 
body as if you were throwing them to the bottom, and at 
the fame inftant dart your body forwards, that you may fall 
upon your belly. 

In iwimming, the eyes oufdrt to be turned towards hear- p],e cyeB- 
ven. This is a moll important rule, and to the negledt of0uf-ht to 
it many of the accidents which befal fwimmers are owing* be -umed 
For when they bend their eyes downwards, they infenfiblyj;0''v r 3 

bend their head too, and thus the mouth being too deep 
the water, may admit a quantity ot it in breaking ;. belides* 
the more the body is llretched, it covers a greater part of 
the furface of the water, and confequently itslpecific gravity 
is left. Any perfon who will make the experiment will find 
I ’ it? 

heaven. 
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8wirnrA?ng, |t impofrible to dive while he keeps his head cre& and his 

eyes fixed on the heavens (a). 
The eafieft poihire in fwimming is lying on the back. 

When you wilh to fwim in this pofture, lay youvfelf foftly 
on your back, and raife your bread: to the furrace of the 
water, keeping your body extended in the fame line. Put 
your hands eafily over the upper part of your thighs, and 
throw out your legs and draw them in alternately, keeping 
them within two feet of the furface. In this way you may 
advance in any direction you pleafe. You may perhaps not 
like having lo much of your head under water; there is, 
however, no way of fwimming fo eafy, fo fafc, and fo little 
fatiguing. If you wilh to fwim with great rapidity, you 
may ufe your arms as well as your feet; and you wall Hud 
this the eaiieft way of breaking the force of the waves. 

In fwimming on the back, one may advance forward as 
well as backward. For this purpofe the body mull be kept 
ftraight and extended; the bread inflated, fo that the hol- 
low of the back may aflame a femicircular form. The 
hands muft recline over the upper parts of the thighs. It 
is alfo neceflary to raife the legs one after another, and draw 
them in drongly towards the hams, and then leave them 
fufpended in the water. This way of fwimming is not only 
pleafant, but may ferve to red you when fatigued. 

When you are tired with fwimming on your back and 
belly, you may fwim on one fide. When you v/ifh to do 
this, fink a little your left fide and raife your right ; you 
will immediately find yourfelf on your left fide. Move 
then y©ur left hand without either raifing or finking it; 
you have only to dretch it and draw it back, as in a ftraight 
line, on the furface of the water. Independent of the plea- 
fure which this kind of motion will give you, you will have 
the fatisfaftion of feeing both Tides of the river. 

It is pofiible to fwMm on the belly without the aflidance 
of the hands. Far this purpofe you mud keep your bread 
ere£t, your neck draight, and fix your hands behind your 
head, or upon your back, while you move forward by cm 
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It is an excellent refource when the arms are fcized 
a cramp, or with any indifpofition which makes k 

painful to exert them. This in fome cafes may be prefer- 
able to fwimming on the back; for while in that attitude, 
one jcannot fee before them without turning every indant. 
If one of your legs be feized with a cramp, take hold of it 
with the hand oppofite to it, and ufe the other hand and 
leg to advance or fupport yourfelf. 

A very ancient and graceful mode of fwimming, is that 
of fwimming with the hands joined. When you wifh to 
put this in practice, join your hands, keeping the thumbs 
and fingers towards heaven, fo that they may appear above 
the w'ater ; then draw them back and pufh them forwards 
alternately from your bread. This method of fwimming 
may be ufeful in feveral circumdances, but above all if you 
are entangled with grafs or weeds. Your hands will then 
open a paflagc for you. 

As a perfon may fometimes have occafion to cany fome- 
hands ele- thing in his hand in fwimming, which he is anxious to pre- 
vated. 
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ferve from the water, he may fwim eafdy with one hand Swimming 
and hold a parcel in the other, as Caelar fwam with his ,H 
Commentaries at Alexandria ; or one may fwim with both 
hands elevated. To perform this well, the fwimmer mud 
raife his bread, and keep it as much inflated as he can, at 
the fame time that he fupports the arms above the water. 
It mud not be concealed, that this method of fwimming is 
attended with fome danger to one who is not dexterous at 
the art ; for if one fhould imprudently draw in his bread, 
when hi$ arms are raifed, he would immediately fink to the 
bottom. is 

Everyone knows that when a man plunges into theHowtorifj 
water, and when he has reached the bottom, he has nothingt0 the fur- 
to do but to give a fmall fl.roke with his loot againd the!f.c^t':r 

ground, in order to rife ; but an experienced fwimmer, if “ 
he miffes the ground, has recourfe to another expedient, 
which is very pretty, and which has not been confidered 
with fuflicient attention. We fuppofe him at a confiderable 
depth, when he perceives that he cannot reach the bottom. 
In fuch a cafe, he firds puts his hands before his face, at 
the height of his forehead, with the palms turned outwardly; 
then holding the fore part of his arm vertically, he makes 
them move backwards and forwards from right to left ; 
that is to fay, thefe two parts of his arms, having the el- 
bow as a kind of pivot, deferibe very quickly, both the 
hands being open, and the fingers joined, two fmall por- 
tions of a circle before the forehead, as if he would make 
the water retire, which he in fa& does; and from thefe 
ftrokes given to the water, there refults an oblique force, 
one part of which carries the fwimmer upwards. 

There are many artificial methods of fupporting one’s 
felf in water, but we have not room to defevibe them.— 
Thofe who wifh to fee a full account of them may confult 
the Encyclopedic Metbodique. 

Swimming of Fi/b. A great proportion of the inhabi- 
tants of the waters have an air-bladder, by wbioh they poiie 
themfelves. Their movements chiefly depend upon their 
tail. See Comparative Anatomy, ng 147, 155; and 
Ichthyology, ntJ 3. 

SWINDLER, a word which has been lately adopted 
into the Englifh language, derived from the German word 

fchwinde/, “ to cheat.” Swindling has now become fo com- 
mon in feveral of the great towns of this country, that it is 
unfortunately too well known to require any defeription. 

SWINE, in zoology. See Sus. 
SwiNF.-Stonc. See Sivine-STONB. 
SWINGING, a kind of exercife ftrongly recommended 

to perfons in confumption by fome phyficians, and diiap- 
proved of by others. See Medicine, p. 224. 

SWING-tree of a waggon, is the bar faftened acrofs 
the fore-guide, to which the traces of the horfes are faft- 
ened. 

Swing-Wheel, in a royal pendulum, that wheel which 
drives the pendulum. In a watch or balance clock f is 
called the crown-wheel. 

SWINGLE, in the fire-works in England, the wooden 
fpoke which is fixed to the barrel that draws the wire, and 

. which. 

(a) An interefting queflion occurs here, which deferves to be confidered. Since the body, when fpread upon the fur- 
face, can be fupported with fo little exertion, and frequently without any at all, as in fwimming on the back, how comes 
it to pafs that a perfon when dro « ned finks and frequently rifes again fome time afterwards ? The reafon is this : In the 
aft of drowning, the lungs are filled with water, and confequently the body, being fpecifically heavier, finks. It is well 
known that the human body contains a great quantity of air ; this air is at firft cortiprefled by the water; and while this 
is the cafe the body remains at the bottom: but as foon as the air by its elafticity endeavours to difengage itfelf from the 
comprtflion, the body is fweUed and expanded, becomes fpecifically lighter than the water, and confequently rifes to 
the top. 

2 
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Swira, which, by its beinsr forced back by the cop of the wheel, is principality of Neuenberg or Neufchatel, Geneva, and ^the 
fivvitzer* jjjg occafion of the force with which the barrel is pulled. bifhop of Balil. Of thefe the abbot and town of St Gall, 

iar.d. SWITZ, or SchWsits, the capital of one of the can- and the town of Biel, are regarded as members of the HeU 
^ong Qf Switzerland, to which it gives name, feated on the call vetic body, but the reft only as allies, 
fide of the lake Lucern, in N. Lat. 46. 55. E. Long. 8. 30. As to the air, foil, and produce of Switzerland, that part 

SWITZERLAND, orSwissERtANoj is bounded on the of the canton of Berne to the eaft of the lake of Geneva, to- 
north by Swabia; on the eaft by Tirol; on the fouth by gether with the cantons of Uri, Switz, Underwalden, Gians, 
Savoy and the Milanefe; and on the weft by France, being Appenzel, and part of the canton of Lucern, cor.fift of ftii- 
about 260 miles long and 100 broad. It is divided into 13 pendous mountains, whofe tops are faid to be from 9000 to 
cantons, viz. Berne, Zurich, Schajfhaufcn, Bajil, Lucerne, Un- 12,000 feet above the level of the fea, confifting of craggy 
derwalden, Uri, Switz, Friburg, Zug, So/eure, Claris, and inacceffible rocks, of which fome are quite bare, while otheis 
/Ippcnzel. See thefe articles. are always covered with ice and fnow. Among the moun- 

The Swifs were anciently called Helvetii; and being fub- tains are many excellent medicinal and other fprings, cold 
dued by the Romans, they continued in fubjedtion to that and warm baths, water-falls, craggy precipices, deep narrow 
power till the empire declined, when they became a part of valleys, and caverns. I hey yield alio a great variety of 
the kingdom of Burgundy. After that they fell under the herbs, thickets, and bufhes, in the upper parts ; and in the 
dominion of the Franks, then of the Germans ; but being lower, rich paftures and wood?. The higheft are thofe in 
oppreffed by the latter, they threw off the yoke, and ereft- the canton of Uri. Many of the valleys are covered with 
ed feveral Rates and republics, which, at the treaty ot Weft- lakes, or watered by brooks and rivers. In fome of them 
pbalia in 1648, were recognized as free and independent, are towns, villages, woods, vineyards, and corn-lands. Both 
The cantons of Switz, Uri, and Underwalden, having, as ear- on the mountains and in the valleys the air is extremely 
ly as the year 1308, entered into a confederacy in the can- cold in winter; but in fummer it is very pleafant, cool, and 
ton of Switz, and having alfo obtained their firft viftory, in refrelhing on the former, but exceffively hot in the latter, 
j 3 r 5, over Leopold archduke of Auftria in the fame can- Sometimes it is winter on the north fide of a mountain when 
ton, its name was given to the whole confederacy, which it it is fummer on the other ; nay, flovvers may be gathered 
{till retains. The other cantons fuccelfively acceded to this fometimes with one hand, and fnow with the other. Pro- 
affociation, but fome o>f them not until upwards of too digious maffes of ice and fnow often fall from them in 
years after. With refpedf to the government and conftitu- winter, and do a great deal of damage (fee Glacier) ; and 
tion of thefe cantons, fome of them are ariftocracies and moil of the ftreams and rivers take their rife from the thaw- 
fome democracies. In the former, both the legifiative and ing of the ice and fnow on their fid.es and tops. From the 
executive power is lodged in the burghers or citizens of rifing or defeending of the clouds, with which they are com- 
the capital of each canton ; and of tbefe there are feven, monly enveloped, the inhabitants can, for the moft part, 
viz. Zurich, Berne, Bafil, Friburg, Soleure, and Schaff- pretty exa£ly foretel the changes of the weather ; fo that 
haufen ; an account of the moft important of which may be they ferve them inftead of weather-ghffes. The other and 
ften under their refpeaive names. In the others, the legif- lower parts of Switzerland are very pleafant and fertile, 
lative power is lodged in the whole body of the people; being diverfified with vineyards, corn-fields, meadows, and 
and every male above 16, whether mafter or fervant, has a pafture-grounds. The mountains in thefe are but mole-hills- 
vote in making laws and in the choice oi magiftrates. For in companion of the others : there is neither fnow n'-n ice on 
what concerns the whole Helvetic body, there are diets or- them in fummer 4 and they frequently aftord not only good’ 
dinary and extraordinary : the former are held annually, and pafturage, but arable ground. Many petrifa&ions are found 
the others upon particular emergencies ; and both are fum- both among thefe and the others, with a variety of foflils, 
moned by the city of Zurich, which appoints the time and The lands of the rivers yield gold-duft, particularly thofe of 
place of their meetings. Befides the general diets fince the the Rhine, the Emmet, and the Aar, the Reulsi the Arve, 
Reformation, there have been particular diets of the two and the Inn. The metals of this country being general- 
religions, at which all public affairs of confequence that re- ly found to be brittle, the only mines that a>re worked are 
gard the two parties are treated feparately ; for though a a few iron ones. In the lower parts of Switzerland they 
fenfe of their common inteieft obliges them to ftudy to fow rye, oats, barley, fpelt, flax, and hemp.- Wines of va- 
maintain the league and union, yet it is certain, that the rious forts are alfo produced in fome of them, with a varie- 
mutual confidence between the cantons is in fome meafure ty of fruits. Of wood for fuel and other tifes there is ge- 
loft through the zeal of each party for their particular opi- neralty plenty ; in fome places, however, they are obliged 
nions, efpecially of the Roman Catholics. The annual ge- to burn fheeps dung, and in others a kind of heath and fmall 
nerd diets are held always at Frauenfeld or Baden, princi- fhrubs. In the valleys they cultivate faffron with fuccefs. 
pally to regulate the affairs of the common bailiages. Lu- The Switzers derive their principal fubiiftence from their 
cern takes the lead of the Roman Catholic cantons, being flocks and herds of cattle, which in fummer graze upon the 
the moft powerful of that denomination ; but Zurich, tho’ mountains. ri heir cheefe is much efteemed, efpecially that 
lefs powerful than that of Berne, takes the precedence of all of Berne and Griers in the canton of friburg. Great 
the other cantons, both Pfoteftant and Popiih. Thefe can- numbers of horfes are alfo bred here, and bought up for the 
tons do not make one commonwealth, but are fo many in- French cavalry. BeTides the above mentioned rivers, the 
dependent ftates, united together by ftri£ alliances for their Rhone and the Tefin have their fources in this country, 
mutual defence. The extraordinary diets or congreffes are The lakes are very numerous ; but the chief are thofe of 
held at Aldorf. Each canton ufually deputes two envoys Geneva, Neufchatel, Biel, Zurich, Thun, Brieni, Conftance, 
both to the ordinary and extraordinary, to which alfo the and Lucern. Both rivers and lakes abound with fifli, and 
abbot and the town of St Gall, and the town of Biel, fend afford a cheap water-carriage. Switzerland is not fo popu- 
reprefentatives as allies. To the 13 cantons belong in com- lous as many other countries in Europe ; and the Pdpifh can- 
mon 21 bailiages, two towns, and two lordihips. The al- tons lefs fo than the Proteftant. The total number of the 
lies, or incorporated places as they are called, are the abbot inhabitants is computed at two millions, 
and town of St Gall, the three Grifon leagues, the repub- The language generally fpoken here is the German, in 
lie of the Valais, the towns of Muhfhaufen and Bid, the which alfo all public affairs are tranfa&ed j but in thofe 

parts 
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■ST,vit2ar* pavts of the country that border on Italy or France, a cor- 

rupt French or Italian prevails. The two predominant re- 
ligions are Calvinifm and Popery. Of the former are the 
cantons of Zurich and Berne, the town of St Gall, Geneva, 
Muhlhaufen, and Biel, the principality of Neufchatel, the 
greater part of Bafil, SchafFliaufen, the country of the Gri- 
fons, the Thurgau, Toggcnburg, Claris, and the Rhine val- 
ley ; the frontiers of Appenzel, with a fmall part of Solo- 
thurn, and feme places in the countries of Baden and Sar- 
gans. The reft of the Swifs cantons, allies and dependents, 
are Popifh. For the education of youth there is an univer- 
fity at Bafd, and academies at Zurich, Berne, Laufanne, and 
Geneva, belidesgymnafiums and fcholae illuftres, both in the 
Popifh and Pr-oteftant cantons. There are alfo focieties a- 
mong them for the improvement of the German language 
and the fciences. 

The principal manufa&ures are fnuff and tobacco, linen 
of feveral forts, lace, thread, filk, and worfted {lockings, 
neckcloths, cotton fluffs, gloves, handkerchiefs, fftks of feve- 
ral forts, gold and filver brocades, a variety of woollen manu- 
factures, hats, paper, leather of all forts, earthen wares, por- 
celain, toys, watches, clocks, and other hardwares, &c. 
The trade of Switzerland is greatly promoted by many na- 
vigable lakes and rivers. In fome of the above manufactures, 
atid in cheefe, butter, Hieep, horfes, black cattle, hides, and 
fkins, the exports are confiderable ; and as the imports are 
chiefly grain and fait, with fome American andAfiatic goods, 
there is probably a large balance in their favour. In fome 
parts of Switzerland drefs is reftrained by fumptuary laws. 

The public revenues are in general very inconfiderable, 
arifmg chiefly from the ufual regalia, appropriated every- 
where to the fovereign, the demefnes, and public granaries, 
voluntary contributions, the fale of fait, and a land-tax ; in 
the Proteftant cantons, from the church-lands alfo that were 
feized at the Reformation. Except in Zurich, Berne, Baftl, 
and Schaffhaufen, where the people are more induilrious, 
have a greater trade, and are richer than in the others, they 
defray the ordinary charges, and that is all. 

i he cantons never keep any {landing troops, except for a 
few garrifons; but their militia is reckoned to be the beft 
regulated of any in Europe. Every male from 16 to 60 is 
enrolled, and about one-third of them regimented. They 
muft all provide themfelves with arms, clothing, and accou- 
trements, and appear on the flated days for exercife ; and the 
feveral cantons and diftri&s muff be furnilhed with a fuffici- 
ent train of artillery, and all the other implements of v/ar. 
The Switzers of the feveral cantons are allowed to engage 
in the fervice of fuch foreign princes and Hates as are in alli- 
ance with thofe cantons, or with whom they have made a pre- 
vious agreement. Such ftates, paying an annual fublidy to the 
refpe&ive cantons, are allowed to make levies. Every man 
^nlifts voluntarily, and for what number of years he pleafes ; 
at the expiration of which he is at liberty to return 
home. A great many thus always returning from foreign 
fervice, Switzerland is never unprovided with able and ex- 
perienced officers and ioldiers. With refpeft to their cha- 
ra&er, they are a brave, Koneft, hofpitable, hardy people ; 
very true to their engagements, friendly, and humane. In 
fhort, there is not a people in Europe whole national cha- 
ra£ler is better. In their perfons they are generally tall, 
robuft, and well-made ; but their complexions are none of 
the beft, and thofe that live in the neighbourhood of the 
mountains are fubjeft to wens. The women are faid to be 
generally handlome and well-fhaped, fenfible and modeft, yet 
frank, eafy, and agreeable in converfation. Few of the 
peafants are miferably poor; many of them are rich, efpe- 
cially in the Proteftant cantons, and that of Berne in parti- 
cular. 

SWIVELS, a kind of ring made to turn round in a Swivels 
ftaple, or other ring. Thefe are ufed when a Ihip lies at, II 
her moorings; alfo in tedders for cattle, that they may turnS^enhani* 
round without unwarping the tedder. 

SfvirEL-Canncm, is a fmall piece of artillery belonging to 
a fhip of war, which carries a fliot of half a pound, and is 
fixed in a focket on the top of the fliip’s fide, ftern, or bow, 
and alfo in her tops. The trunnions of this piece are con- 
tained in a fort of iron crotch, of which the lower end ter- 
minates in a cylindrical pivot refting in the fockct, fo as to 
fupport the weight of the cannon. The focket is bored in 
a ftrong piece of oak, reinforced with iron hoops, in order 
to enable it to fuftain the recoil. By means of this frame, 
which is called the fwivel, and an iron handle on its caf* 
cable, the gun may .be direiled by the hand to any obje£l. 
It is therefore very neceffary in the tops, particularly when 
loaded with muflcet-balls, to fire down on the upper decks 
of the adverfary in aftion. 

SWOONING. See Medicine, n° 274. 
_ SWORD, an offenfive weapon worn at the fide, and fer- 

ving either to cut or ftab. Its parts are, the handle, guard, 
and blade ; to which may be added the bow, fcabbard, pum-. 
mel, &e. 

Sword of State, which is borne before the king, lords, 
and governors of counties, cities, or boroughs, &c. For 
or before the king, it ought to be carried upright; the hilt 
as low as the bearer’s wailt, the blade up between his eyes. 
For or before a duke, the blade mull decline from the head, 
and be carried between the neck and the right {boulder. 
For or before an earl, the blade is to be carried between the 
point of the {boulder and the elbow : and for or before a ba- 
ron, the blade is to be borne in the bend of the arm. This 
ceremonial form no lefs denotes the dignity of a governor 
than the coronet fet on his coat of arms. 

SiroRD-Fi/fj. See Xiphias. 
SWORN brothers [fratres jurati), perfons who, by 

mutual oath, covenanted to {hare each others fortune. For- 
merly, in any notable expedition to invade and conquer an 
enemy’s country, it was the cuftom for the more eminent fol- 
diers to engage themfelves by reciprocal oaths to {bare the 
rewards of their fervice. This pradlice gave occafion to the 
proverb of/worn brothers or brethren in iniquity, becaufe of 
their dividing plunder and fpoil. 

SYCAMORE-tree, in botany. See Acer. 
SYCOPHANT, an appellation given by the ancient A- 

thenians to thofe who informed of the exportation of figs 
contrary to law; and hence it is {till ufed in general for all in- 
formers, parafites, flatterers, cheats, &c. 

SYDENHAM (Dr Thomas), an excellent Englifh phy- 
fician, was the ion of William Sydenham of Winford Eagle 
in Dorfetfhire, and was born there about the year 1624.. 
He ftudied at Magdalen-hall, Oxford; but left that univer- 
fity when Oxford was garrifoned for king Charles I. and 
went to London : where, becoming acquainted with Dr 
Thomas Cox, an eminent phyfician, that gentleman perfua- 
ded him to apply himfelf to the ftudy of phyfic ; according- 
ly, after the garrifon was delivered up to the parliament, 
he retired again t® Magdalen-hall, entered on the iludy of 
medicine, and in 1648 was created bachelor of phyfic. Soon 
after, he was made a fellow of All-Souls college, and conti- 
nued there feveral years : when, leaving the univerfity, he 
fettled at Weftminfter, became dodlor of his faculty at Cam- 
bridge ; grew famous for his praftice ; and was the chief 
phyfician in London from the year 1660 to 1670 ; at which 
period he began to be difabled by the gout. He died in 
1689. His works are highly efteemed both at home and 
abroad. He was famous for his cool regimen in the fmall- 
pox > for giving the bark after the paroxyfm in agues gand 
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for his ufe of laudanum. He regulated his pradUee more 
bv his own obfervations and inquiries, than by the method 
either of his predeceffors or contemporaries. 

SYDEROPCECILUS, in natural hiftory, the name of 
a ftone mentioned by the ancients. It was lound. in A ra- 
bia. and feems to have obtained this name from its being 
fpotted with a ferruginous colour. The defcriptions of the 
ancients are, however, in this, as in many other inftances, 
too fhort to fuffer us to guefs what Hone they meant.-— 
This might poflibly be a granite with fpots ot this peculiar 
colour. 

SYENE, an ancient city of Euypt, fituated, according to 
Mr Bruce, in north latitude 240 o' 45". Pliny and ^Strabo 
both fay that it lay direddly under the tropic ot Cancer. 
Whether Mr Bruce’s authority be fufficient to overturn the 
evidence of Pliny and Strabo, we (hall leave to others to de 
termine. 

Syene is remarkable for being the place where the firft 
attempt was made to meafure the circumference of the 
earth. This was done by Eratofthenes, whom Ptolemy 
Euergetes had invited from Athens to Alexandria. In 
this attempt two poiitions were afiumed, viz. that Alexan- 
dria and Syene were exa&ly 5000 itadia diftant from each 
other, and that they were precifely under the fame meri- 
dian ; but both thefe are denied by Mr Brucg, who has 
made many obfervations on the fubjedl, which our limits 
will not allow us to take notice of at prefent. He tells us, 
that there is at Afum an obelifk ere&ed by Ptolemy Euer- 
getes, the patron of Eratofthenes, without hieroglyphics, 
diredlly facing the fouth, with its top firft cut into a nar- 
row neck, then fpread out like a fan into a femicircular 
form, with pavements curioufly levelled to receive the {hade, 
and make the reparation of the true fhadow from the pe- 
numbra as diftinft as poffible. 1 his is fuppofed by Mr 
Bruce to have been conftrufted with a defign to vary the 
experiment of Eratofthenes with a larger radius ; and the 
inquiry concerning the dimerhons of the earth, in our au- 
thor’s opinion, was the occafion of many obelifks. being 
ere&ed m this kingdom ; a demonftration of which is, that 
the ft; ure of the top is varied ; being fometimes very fharp, 
and lometimes • portion of a circle, in order to^ get rid of 
the great ii* pediment arifing from the penumbra, which 
makes it difficult to determine the length of the fhadow 
with precifion. It is now called /IJfuuan. 

SYLT.A (Lucius Cornelius), was defcended from the il- 
luftrious family of the Scipios. His behaviour in his young- 
er years by no means correlponded with the excellent edu- 
cation which he had received. But debauchery, inftead of 
bringing along with it infamy and'ruin, its ufual attendants, 
ferved only to increafe the wealth of this fortunate Roman ; 
for Nocopolis, a rich courtezan, whofe affections he had 
gained, left him heir to her great eftate.—He learned the 
art of war under Marius, whom he attended to Numidia in 
quality of queftor. t hough hitherto unaccuftomed to arms, 
he became in a fhort time the moft fkiiful foldier in the ar- 
my, while by his polite and obliging behaviour he gained 
the love and erteem of every body. His courage and dex- 
terity contributed a great deal towards the fuccefs of the 
war ; it was his eloquence in particular that perfuaded Boc- 
chus to deliver up Jugurtha. He ferved afterwards in the 
focial war, where his actions entirely eclipfed thofe of every 
other commander. As a reward for this conduct he was 
railed to the praetorfhip. It is pretended by fome that 
Sylla purchafed this dignity ; and that wdien he threatened 
one day to make ufe of the powers of his office againft 
Ktrr bo the father of Pompey, that Roman replied with a 
fmile, “ You are in the right to fay fo; your office is cer- 
tainly yours, fince you purchaled it.” Be this as it may, 
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after the conclufxon of the focial war he was made confid, 
and foon after declared general of the army which was to “ 
he feat againft Mithridates king of Pontus. Marius, at 
that time the moft renowned ot the Roman generals, ex- 
pe&ed that the management of this war would have been 
committed to him, and was therefore much exufperated at 
the difappointment. The people were perfuaded by his in- 
trigues to reverie the former decree, and fubftitute him in 
place of Sylla. Upon this he font down officers to take 
the command of the army ; but Sylla by this time had 
gained over the ioldiers ; who, inftead of obeying the de- 
cree of the people, flew Marius’s officers,. and _ intreat- 
ed Sylla to lead them inftantly to Rome. According- 
ly he entered the city fword in hand, flew Sulpicius the con- 
ful, obliged Marius to flee, new-modelled the laws', and af- 
terwards marched into the Eaft, and immediately laid fiege 
to Athens ; for that city, together with the reft of Greece, 
had fallen into the power of Mithridates. He wrote to 
the AmphyAions, who were affembled at Delphi, to. fend 
him all the gold which was depofited in the temple of A- 
pollo, becaufe he flood in need of money ; promifing, at the 
fame time, to reltore it again at the end of the war. When 
he received this treafure, he obferved, with an air of rail- 
lery, that he now no longer defpaired of victory, frnce the 
gods themfelves furnifhed him with money to pay his troops. 
Famine foon obliged the Athenians to think of a furrender. 
Their ambaffadors waited on Sylla, and began to harangue 
about Thefeus and Codrus, and Marathon and Salamis, 
—when he interrupted them, and exclaimed, “ Go, repeat 
thefe fine orations in your fchools ; I have come hither, not 
to learn your hiftory, but to chadlife rebels.” Athens was 
at laft taken by affault, and Sylla was upon the point of 
deifroying it, when he. recolleifted its ancient glory, and 
fpared (as he faid) the living for the fake of the dead. Af- 
ter burning the Piraeus, he gained two decifive vi&ories over 
the generals of Mithridates. In the fecond battle, which 
was fought at Orchomenus, he was almoft defeated; his 
troops began to flee, when, leaping from his horfe, he 
fnatched up a ftandard, and advanced againft the enemy, 
crying out, “ 1 will die here glorioufly; and, foldiers, when 
you are afked where you abandoned, your general, anfwer. 
At Orchomenu’,” This reproach recalled the courage of 
the Romans ; they followed him to the charge, and gained 
a complete viflory. Mithridates, humbled by thefe difaf- 
ters, fent ambaffadors to fue for peace. 

Mean time Cinna had declared againft Sylla in Italy; and 
Marius returning from banifhment, had taken the moft fe- 
vere vengeance on all his enemies. Sylla was declared a 
traitor ; his laws were reverfed, his friends murdered, and the 
government new-modelled. 1 he news of thefe tranfaefions 
induced Sylla. to conclude a treaty with Mithridates, and 
march direftly to Rome. His approach terrified tire Ro- 
mans. Marius and Cinna were both dead ; but the con- 
fuls made vigorous preparations to oppofe him A civil 
war was begun ; but Sylla in the end iubdued all his ene- 
mies, and entirely ruined the Marian fadlion. He entered 
Rome at the head of his vi&orious army, and publicly af- 
fumed the.fu.rname of Happy. Happy, indeed, had he ceafed 
to live when he ceafed to conquer. The remainder of his life 
contains nothing elfe but a catalogue of the moft abominable 
cruelties.- He declared that.every one who expe&ed par- 
don for their late offences, muff gain it by deftroying the 
enemies of the ftate. The fword of the affaffin was thus 
unfheathed, and .murder encouraged as the path to power 
and diftin&ion. The nobleft of the Romans were every- 
where maffacred ; flaves were rewarded for cutting oft' their 
mailers ; children were feen dragging their parents to exe- 
cution ; and Brothers claiming a recompenfe for the mur- 
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der of brothers. Sylla ordered 8000 wretches, who had 
thrown themfelves upon his clemency, to be butchered in 
the Campus Martins. In the mean time he entered the fe- 
rate-houfe, and btgan to talk with great coolnei's about his 
£*plo!t$. The fetlate, alarmed at the horrid outcries of the 
fuffertrs, at hHl thought that the city was given up to he 
plundered ; but Sylla informed them, with an unembarraffed 
ajr, that it was only fome criminals punifhing by his orders, 
and that they nfceded not be apprehenfive about their own 
fate. 

To carry on thefe cruelties with the appearance of juftice, 
he commanded the people to e!e£t him dictator. He kept 
this office for more than two years; and then, to the amaze- 
ment of all, laid it down, and offered to Hand his trial be- 
fore the peoples Soon afterwards he retired into the coun- 
try, and plunged headlong into every kind of debauchery. 
Nor did he relinquifh his cruelty together with his power : 
His wife falling ill in the midft of a furnptuous feaft, he di- 
vorced her immediately ; and ordered her to be carried 
away, left her death fhould interrupt the feRivity of his houfe. 

He died of the morbus pedicularis, in the 60th year of 
his age. His body, according to his orders, was burnt. 
A little Before his death he wrote his epitaph ; the tenor 
of which was, that no man had ever exceeded him in doing 
good to his friends or injury to his enemies. 

His perfon was elegant, his air noble, his manners eafy 
and apparently fmcere. He was fond of plealvtre, but 
fonder of glory ; indulging without fcruple in fenfual de- 
lights, but never fuffering them to interrupt his ferious bu- 
finefs : He was eloquent, liberal, crafty, infmuating ; a pro- 
found matter of diffimulation ; he fpoke of himfelf with rro- 
defty, while he lavifhed praifes on every other perfon : He 
ftooped even to an acquaintance with the meaneft foldier, 
and conftantlp adapted himfelf to the humours, purfuits, and 
opinions, of thofe with whom he converfed. Such was his 
character during the earlier part of his life ; hut when fuc- 
cefs had raffed him above the neceffity of diffimulation, he 
difplayed a hideous train of vices, which his ambition had 
formerly taught him to conceal. — It was Sylla who reco- 
vered the works of Ariftotle at the taking of Athens. 

SYLLABLE, in grammar, one or more letters pronoun- 
ced by a fingle impulfe of the voice, forming a complete 
found, and conftituting a word or a part of a word. No 
fingle letter can form a fyllable except a vowel. The 
longeft fyllable in the Englifh language is the wordJlrcngth. 

The moil natural way of dividing words into fyllables is, 
to feparate all the ftmple founds of which any word confifts, 
fo as not to divide thofe letters which are joined clofe toge- 
ther according to the moft accurate pronunciation. 

SYLLABUB, a kind of compound drink, moft ufual 
in the ftrmmer (eafon ; ordinarily made of white wine and 
fitgar, Into which is fquirted new milk with a fyrxnge or 
wooden cow. Sometimes it is made of canary in lieu of 
white wine ; in which cafe the fugar is fpared, and a little 
lemon and nutmeg are added in lieu of it. To prepare it the 
beft way, the wine and other ingredients, except the milk, 
are to be mixed over night, and the milk or cream added in 
the morning. The proportion is, a pint of wine to three 
of milk. For 

Stlxabub, <whipti to half a pint of white wine or Rhe- 
nifh is put a pint of cream, with the whites of three eggs.. 
This they feafon with fugar, and beat with birchen rods, or 
work with a fyringe. The frdth is taken off as k rifes, and 
put into a pot ; where, after Handing to fettle two or three 
hours, it is fit to eat. 

SYLLABUS, in matters of literature, denotes a table 
of contents, or an index of the chief heads of a book or 
difeourfe. 
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SYLLOGISM, in logic, an argument or term of rea- SylkgHni 

foning, confiding of three propofitions ; the two firft of j| 
which are called pre-mj/ff ; the lad, the conclufion. See Lo- s)rrnP!'fH. 
GtC, Part III. 

SYLVIA, in natural hiftory, a new genus of birds, be- 
longing to the order of pafieres, formed by Dr Latham by- 
limiting the motacilla to the wagtail, and arranging the 
other fpecies, formerly claffed under that genus, under the 
fylvia. 

The motacilla he thus deferibes : The beak is Tubulated, 
Render, and fomewhat indented at the point. The tongue 
feems torn at the end, and the tail is long. He thus cha- 
rafterizes the fylvia : l he beak is Tubulated, ftraight, and 
fmall; the mandibles are nearly equal. The noflrils are obo- 
vate, and a little depieffed. The exterior toe is joined at 
the under part to the bafe of lire middle one. The ten ure 
is cloven, and the tail is fmall. He makes 13 fpecies of the 
motacilla, and 1 74 fpecies of the fylvia. See Motac<lla. 

SYMBOL, a lign or reprefentation of fomething moral, 
by the figures or properties of natural things. Hence fym- 
bols are of various kinds ; as hieroglyphics, types, enigmas, 
parables, fables, &c. 

SYMMACHUS, a citizen and fenator of ancient Rome, 
and canful in the year 391, has left us ten books of epifiles j, 
from which, as well as from other things, we, collect, that 
he was a warm oppofer ot the Chriftian religion. He was 
banifhed from Rome by Valentinian on fome account or 
other, but afterwards recalled and received into favour by 
Theodofius. A mm i an us Marcellinus ipeaks of him as a 
man of great learning and modefty. Scioppius, Parens, and 
other learned men, have written notes upon the epiftks of 
Symmaehus : we know’ of no later edition of them than- 
that of Frankfort, 1642, 8vo. Arnbroie bifhop of Milan 
wrote againft Symmachus, and fo did the Chriftian poet,. 
Prudentius. 

SYMMETRY, the juft proportion of the feveral parts 
of any thing, fo as to cotnpofe a beautiful whole. 

Symmetry, in painting. See Painting, Part I. Sedt. 
III. 

SYMONDSBOROUGH, a remarkable large barrow 
of Flints, near Wellington in Devon {hire, in the northern 
extremity of Hemyock. The common people have a no- 
tion that a king called Symon was buried here. The tradi- 
tion of the country plainly {hows that it was t he burial-place 
of fome perron or ptrfons ot eminence. 

SYMPATHETIC, fomething that atks or is acted up- 
on by fympathy. Thus we lay, lytnpathetic difeaies, inks,. 
&c. 

Stmpathftic Inis. See Sympathetic Ink. 
SYMPATHY, an agreement of affeftions and inclina- 

tions, or a conformity of natural qualities, humours, tempe- 
raments, which make two perfons delighted and pleaied 
with each other. 

Sympathy, alfo denotes the quality of being affedted by 
the affeftion of another p and may fubfift either between dif- 
ferent perfons or bodies, or between different parts of the 
fame body. It is either fimilar or diffimilar ; fimilar, when 
the affeftion or adtion in the fympathifer is fimilar to the af- 
feftion or adfion in the fympathant; and diffimilar, when thole 
are different.—Sympathy, too, is often an imitative faculty, 
fometimes involuntary, frequently without confciouinels : 
thus we yawn when we fee others yawn, and are made to 
laugh by the laughing of another. 

Sympathy, according to Dr Jackfon *, relates to the ope- * Treatifi 
rations of the affeftions of the mind, to the operations Symfa 
the imagination, and to the affeftions of the external fenfe9,%* 

1. The paffions and affeftions of the mind produce in the 
body different fenfatiaas and imprefSons* and, as fympathies 
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jisspathr’ of confcimifnefs, determine in general the fpirits to thofe 
—v parts which labour moil, or are moft apt to be affe&ed. 

Thus fear and anger determine to the heart ; luft to the eyes, 
&c.; joy, pity, wonder, and the like, to the head- See Pas- 
sion, pa<je 1 4. 

The affections of the mind of one perfon will often work 
upon the fpirits of many. Thus whole companies are fome- 
times diipoled to be fad and melancholy, or merry and jo- 
vial, when any one is prefent much inclined to either of 
thofe ftatfes of mind ; and it has been obferved, that old peo- 
ple, w ho have loved the company of the young, and have 
been converfant continually with them, have generally lived 
long. But young people muff not conclude from this, that 
the company and converfation of the grave and old will ope- 
rate upon their living and fenlitive principle, thro’ the affec- 
tions of their mind, and difpofe them to be fhort-lived. On 
the contrary, by thus improving their underftanding, they 
will he more enabled to fortify their conflitution and refift 
the ravages of youthful indulgence. 

It may alfo be further obferved, that thofe tender fympa- 
thetic affeftions which lay hold ot the mind, at the repre- 
lentation of theatiical performances, originate from the 
fame principle, while they are to be conhdered as the furefl 
teil of juft execution in the aftor, and of the expreffive lan- 
guage of the author. Indeed all flage-tffeCt depends on 
iympathy. 

It has been faid, that the paflions of the mind are occa- 
fionally infeftious, particularly fome of them, 'j hus jear 
^.wAJhame are fonretimes very iuddenly fo. We frequently 
may have occafion to fee, that the ftarting of one will make 
another ready to ftart. Again, when one man is out of coun- 
tenance in company, others will often blufh in his behalf 
However, the ierious paflions may finely be fo under the 
controul of reafon as to rellft infeCtion, whatever may be 
the cafe of temporary, mufcular, or nervous attraction. 

2. Our author is inclined to think that a connection be- 
tween the affeCtions and fenfations of the female mind and 
uterus, is very materially concerned in the procefs of gene- 
ration, and probably can alone give efflpacy to thofe actions 
and impuflions fubiervient to conception, through the iym- 
pathizing affeCtions of the mind. But this is a lubjeCt of 
which we know fo little, that the fpeculations of even the 
molt diftinguifhed philoiophers refpe6ting it have been no- 
thing but the wild ravings of imagination. 

With relpeCt to the depravity and force of the imagina- 
tion in the production ot iympathies, they always operate 
notl upon “ weak minds and fpirits, and therefore moft on 
women, fuperftitious and fearful perfons, lick people, chil- 
dren, and young creatures." “Their effeas, however, 
Sometimes fail to appear, becaufe they are encountered and 
oveiconie by the mind and ipint before they work any ma- 
xiitelt efkas " 

Such tfftCts are obviated upon the fame principle which 
eftabiilhes the prevention o: buddy diieale: “ for in infec- 
tion and contagion from body to body (as, for example, du- 
riug die plague), the inialma may be received ; but from the 
Itrength and gooc difpohtion ot thv body, it is expelled and 
wrought out before it has had fufficient time to form the 
diieaic." 

It has been faid, and many are of the opinion, that the 
force of imagination d th often forward the end propo- 
fed 1 hus, for inltauce, it has been put as a queftion, 
“ Whether a man, wheu he couftantly and ftrongly believes 
that inch a thing fhall be (as that lucli a one will love him, and 
the like), helps any thing to the effeCfing the thin - deiired t’f 

Certainly not in the manner winch lias -been advanced, 
gamely, “ by a lecret operation on the ipirit of another." 

1 ^lc fticcetds, it is either btcauie he perievered, or becaufe 
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his perfeyerance and earneftnefs ^nd not any oceult opera- Sympathy, 
tion) makes him at length be attended to. Symphonu. 

1 here is not a doubt but the lorce of imagination often ~ 
gives energy to our aCfions. It may, however, unlefs we 
are much on our guard, eafilyr delude us afide from reafon. 
It has been the tree which has yielded the fruits of fuperfti- 
tion in former times, and which has often fed the human 
mind with the moft extravagant notions of fympathy. »Sym- 
pathies of this kind, fuch as the power of charms, and the 
like, are now pretty generally exploded. 

3. I he five fenfes, bearing, tajiing, fmelling, feelings 
and feeing, are conicrous of a fympathetic imprefiion from 
odious objeCts. “ 1. A difagreeable found wrill fet the 
teeth on edge, and make all the body Ihiver. 2. The {wal- 
lowing of a nauleous medicine will be attended with a fha- 
king of the head and neck. 3. Difagreeable ftnells produce 
nearly the fame effeCt, which are lefs perceived, becaufe 
there is a remedy at hand by flopping the nofe. 4. If you 
come fuddenly out of the lun into the lhade, the fenfe of 
feeling is difturbed by a chillnefs or Ihivering of the whole 
body\ 5. And even fudden darknefs produces a propenlity 
to fhivering. 

There is a very apparent reafon why a fympathy fhould 
take place between the eyes. Hepce their motions are fyn- 
chronous. It may be laid, that cuftom and habit difpofe 
the eyes to move one and the fame way ; “ for when one 
eye moveth towards the nofe, the other eye moveth fiom the 
nofe." 

i hough the eyes are by nature prone to move in con- 
cert, cuftom will, however, deltroy this natural concert, and 
produce the contrary effeCL Thus fome people can fquint 
when they will. Our author therefore gives this caution to 
mothers and nurfes: “ Let them not fuffer infants to lit 
with a candle placed behind them ; for both their eyes will 
be difpoied to move outwards, as affefting to lee the light of 
the candle, which may bring on the habit of fquinting." 

It appears as a quality in the fenfes of hearing and fee- 
ing, “ that the inftrument of each leparate lenle has a fym- 
pathy and fimilitude to that which giveth the reflc&ion." 
i hus if has been obferved, “ that the eye will fympathize 
with a cryltal glafs or water, and the ear with caves and fuch 
hollow places as are fuited to report echo." 

Sympathies have been compared to unifons of found ia 
mulic. Unifons of found produce agreeable fympathetic 
feelings; the revetfe produce difagreeable feelings. “ AH 
concords and dilcords of mufic are (no doubt) fym pat hies 
and antipathies of lound." Moreover, “ they ate laid to 
work as well by report of found as by motion." 

i he moft agreeable as well as odious objects operate in 31 
fecondary way, in producing thofe fympathetic imprefiions 
and affrons which they commonly give rife to An in- 
creafed lecretion ot laliva often takes place at the light of a 
favourite dilh : and the running of water from a bottle, 
or otherwile, will fometimes affect individuals of a particu- 
lar temperament, with an involuntary propenfity to void urine. 

Many have attempted to account for the remarkable fym- 
pnthy which takes place between parts of the body leem- 
ingly unconnected with each other ; but as thefe attempts 
arc merely conjectures, without any iolid principles to reft 
on, we pais them over as the dreams of ingenious men. It 
would be fortunate for feitnee, if men'would confine them- 
felves to thole fubjeCts which can be known, and never draw 
concluhons till they have tftabhfhed principles. 
. SYMPHONIA, in botany ; a genus ot plants, belong- 
ing to the clafs of mcncdeijhia, and order of pentardria.  
There is one .piftil. The corolla is globular, and the berry- 
five celled. There is only one Ipecies yet difeovered, the 
globuhfera. 

I i 2 SYM- 
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Jyblrho' y SYMPHONY, in mull, properly denotes a confonnnce 

or concert ot fcversl fovinds cigre€til)l€ *■ to tlie cnt5 wlietlitr 
t3I!r0i ' e'vocal or inftrumental, called dis harmony. See Harmony- 

SYMPHYSIS, in anatomy, one of the kinds of junc- 
tures or articulation of the bones. See Anatomy, n° 2. 

Cutting the Stmphtsis of the Pubes. See Midwifery, 
Part II. Chap. VIL ' ' . 

SYMPHYTUM, comfrey, in botany: A genus oi^ 
plants belonging to tire clafs of pentandria^ and order of 
monogynia ; and in the natural fyftem, ranging under the 
^.ifc order afperifolitt. 1 he limb of the corolla is tubular 
and ventricofe, and the throat is [hut with awl (haped rays. 
There are three fpecies; the officinale, tuberofum, and ori- 
cntale.—The officinale is a Britiffi plant. The ftem is 
about two feet high, round, branched, green, and rough. 
The radical leaves are very large and rough ; thofe on the 
llalk are decurrent, and alternate. The flowers grow on 
loofe fpikes, and are either of a yellowifh or purple co- 
lour-. It grows on the banks of rivers, and flowers from May 
to Oftober. 

SYMPLOCE, evp*^**, in rhetoric, a figure, where 
the fame word is repeated feveral times in the beginning and 
end of a lentence, including-the anaphora and efitro- 
phe: thus, Quis legem tulit ? Rullus. guis majorem popmt 
partem fufragiis privavit ? Rullus. %u\s comitiis prafuit ? 
I Jan Rullus. 

SYMPLOCOS, in botany : A genus of plants belong* 
ing to the clafs of polyadelphia, and to the order of poly an- 
dria ; and in the natural fyftem ranging under thofe the 
order of which has not been determined. The calyx 
is quinquefid and inferior: the corolla is pentapetalous: 
the ftamina are attached to the tube of the corolla in a 
fourfold feries. - Only one fpecies, the martinicenfis, is men- 
tioned by Linnseus ; but PHeritier of the Academy of Sci- 
ences at Paris had added four more, the cipomma, arechea, 
tiueftoria, and alftonia. 

SYMPOSIARCH, in antiquity, the director or ma- 
nager of an entertainment, ft his office was fometimes per- 
formed by the perfon at whofe charge the entertainment 
was provided; fometimes by another named by him; and 
at other times, efpecially in entertainments provided at t ie 
common expence, he was eledted by lot, or by the fufhages 
of the guefts. 

SYMPTOM, in medicine, any circumftance which indi- 
cates the exiftence, nature, or ftage of a difeaie. 
waking, drowfinefs, convuliions, iuppreffion of urine, diffi- 
culties of breathing and fwallowing, coughs, diftaftes, nau- 
feas, thirfts, fwoonings, faintings, loofenefs, coftivenels, diy- 
r.efs and blacknefs of the tongue, are the principal 
of difeafes. See Medicine, n° 41. and 58. 

SYMPTOMATICAL, in medicine, is a term often 
ufed to denote the difference between the primary and ie- 
condary caufes in difeafes : thus a fever from pain is faid to 
be fymptomatical, becaufe it rifes from pain only. 

SYNJERESIS, Contraction, in grammar, a figure 
whereby two fyllables are united in one ; as vemens for ve- 
Jj PTHCdlS • 

SYNAGOGUE, among the Jews, was a place where 
people met to worfhip God. Authors are not agreed about 
the time when the lews firft began to have fynagogues ; - 
Some will have them as old as the Ceremonial Uaw, and 
others fix their beginning to the times after the Babylomfh 
captivity. They ere&ed fynagogues not only m towns and 
cities, but alio in the country, eipecially near rivers, that 
they might have water for their purifications and ceremo- 
nious wafhings. No fynagogue^was built in any town, un- 
fefs there were ten perfons of leiiure m it; but there might 
be many in one town, or in one quarter of a town, pro- 
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vided it was very populous. Jerufalem is raid to have cor,* ^ynaeephj 
tained 480. The chief things belonging to a fynagogoe- 
were, r. The ark or cheft, made after the model of t ie aik tjou_ 
of the covenant, containing the Pentateuch.. 2.-I he pu pit — 
and deflc in the middle of the fynagogue, in which,he that Wlfon', 
was to read or expound the law itood. 3^ ft he feats 
or pews tor the people. 4. ft he lamps to give light at 
evening fervice, and the feaft of dedication. 5. Rooms or 
apartments for the utenhls and alms chelis. 1 he fynagogue 
was governed by a council or aflembly, over whom was a 
prefident, called 7he Ruler of the Synagogue. Thefe are 
fometimes called Chiefs of the Jews, The Rulers, The Briefs- 
or Elders, The Governors, The Overfeers, Toe Fathers of 
the Synagogue. Their bufinefs was to puniffi the difobed’enc 
by cenfures, by excommunication, or by penalties, fuch as 
fines and fcourging ; to take care of the alms, which are 
frequently called by the name of righteoufnels. I he chief 
ruler, or one of the rulers, gave leave to have the law read 
and expounded, and appointed who fhould do it. In eveiy 
fynagogue, there were i'everal minitlers who had different 
offices affigned to them. Service was performed three times 
a day, viz? in the morning, in the afternoon, and at night y 
at the time of morning facrifice, evening facrifice, and after 
the evening Sacrifice on Mondays, Ihurfdays and Satm- 
days, there was a more forcible obligation upon the people 
to attend than upon the other days. There are lyn.i- 
gogues at London, Amfterdam, Rotterdam, Avignon, 

SYNALCEPHA, in grammar, a contraftion of fyllables, 
performed principally, by fuppreffing feme vowel or diph^ 
thong at the end of a word, on account of another vowel 
or diphthong at the beginning of the next. As, ill’ ego, 
for tile ego, &c. 

Conticuer' omnes intentiqu* ora tenebant. Vxrg. 
It is called by the Latins coliifo. 
SYNARIHROSIS, 7 gee Anatomy, n° 2. 
SYNCHONDROSIS, 5 • 
SYNCELLUS, or Sincellus, an ancient officer in the 

family of the patriarchs, and other prelates of the eaftern 
church. The word, in the corrupt Greek,_ hg- 
nifies a perfon who lies in the chamber with another a 
thamber-fello'w, or chum, ft'he fyncellus was an ecclefiaftic, 
who lived with the patriarch of Conftantihople, to be a 
witnefs of his conduft ; whence it is, that the iyncellus was 
alio called the patriarch’s eye, becaufe his bufinefs was to ob- 
ferve and watch. The other prelates had alfo their fynctlli; 
who were clerks living in the houfe with them, aiffi even 
lying in the fame chamber, to be witneffes of the purity of 
their manners. Afterwards the office degenerated into a 
mere dignity ; and there were made iyncelli of churches. ‘ 
At laft it became a title of honour, and was bellowed by 
the emperor on the prelates themfeUes ; whom they called 
pontificalfyncelli, and fyncelli Augufales. ■ 

SYNCHRONISM denotes the happening of feveral 
things at the lame time. See Chronology. 

SYNCOPAft'ION, in mufic, denotes a finking or beat* 
ing of time, whereby the diftindlion of the feveral times or 
parts of the meafure is interrupted. However, it is more 
properly ufed for the connefting the lail note of any 
meafure, or bar, with- the firit of the following mea- 
fure, fo as only to make one note of both. JS. lyncope 
is fometimes alfo made in the middle of a meafuie. )u* 
copation is alfo ufed when a note of one part ends w ter- 
minates on the middle of a note of the other part, i ms is 
otherwife denominated binding. It is likewiie ufed for a 
driving note ; that is, when fome fhorter note at the be- 
ginning of a meafure, or half meafure, is followed by two; 
three/or more longer notes before another ffiort note oc- 7 0 curs. 
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curs, equal to that which occafiontJ the driving, to make mences 
the number even, e. when an odd crotchet comes befoie 
two or three minims, or an odd quaver before two, three, 
or more crotchets.' In fyncopated or driving notes, the 
hand or foot is taken up, or put down, while .the note is 
founding. , . , , r 

SYNCOPE, fainting ; a deep and hidden iwoonmg, 
wherein the patient continues without any (eniible liea.., mo- 
tion, fenfe, or refpiration, and is leized with a cold in eat 
over the whole body; all the parts, in the mean time, tin n- 

Tv 

Synony- 
mous. ^ 

See Medicine, n° 98. ing pale and cold, as if he was dead. 
and 272. f 

Syncope, in grammar, an elifion or retrenchment or a 
letter or fyllable out of the middle of a word, as catdus lor 
cn/i 

SYNDIC, in government and commerce, an officer, in 
divers countries, intruited with the aiiairs of a city or other 
community, who calls meetings, makes‘reprefentations and 
felicitations to the mmillry, magiftracy, &c. according to 
the exigency of the cale. . 

SYNECDOCHE, in rhetoric, a kind of trope frequent 
among orators and poets. See Oratory, n° 56. 

SYNECPHONESIS, in grammar, a coalition, whereby 
two fyllables are pronounced as one ; being much tne lame 
as Synaeoepha and Synatresis. 

SYNEUROSIS. See Anatomy, n° 2. 
SYNGENESIA, and “ congeneration), 

the name of the 19th clafs in Unnicus’s artificial fyftem ; 
comprehending thofe plants which have the anthers united 
into a cylinder. The orders are fix : 1. Polygamia aequahs. 
2. Polygamia fuperflua. t. Polygamia frufiianta. 4. Po- 
lygamia ntcefiaria. 5. Polygamia fegregata. 6. hionoga- 
mia. The five firfi orders contain the compound flowets, 
and form a clafs truly natural. 

SYNGNATHUS, Pipe-fish, according to Linnaeus, a 
genus - belonging to the clafs of amphibia, and order of 
nantes, but arranged by Gmelin more properly under the 
clafs of pifies, and order of branchpjlgi. The head is 
fmall ; the roilrum fomewhat cylindrical, long, and turned 
up at the point, where the mouth is placed, which is covered 
with a lid or valve, i he gills are covered in tire fame man- 

The body is covered with a ftrong cruft, and has no ner. 
ventral fins. There are eight fpecies ; the tetragonus, ty 
phele, acus, pelagicus, asquoreus, ophidion, barbarus, and 
hippocampus. Three of thefe are found in the Biitith 
feas, v'vz,- * _ 

x. The barlarus, or longer pipe-fifh. One defenbed by 
Sir Robert Stbbald, was two feet in length ; that examined 
by Mr Pennant only 16 inches.. The nofe was an inch 
long, compreffed fidewife, and the end of the lower man- 
dible turned up ; the aperture of the mouth was^ very fmall. 
The irides were red ; behind each eye was a deep brown 
line. 'The body, in the thickeft part, was about equal to 
a iwan’s quill, hexangular from the end of the dorial fin ; 
from thence to the tail, quadrangular. I he hefty was 
flLhtly carinated, and marked along the midefte witu a 
dufky line. Under the tail, commencing at the anus, is a 
fulcus or groove fix inches and a naif long, covered by two 
longitudinal valves, which concealed a multitude of young 
fifii. Or. crulhing this part, hundreds may be obferved to 
crawl out. 

2. The acus, or fhorter pipe-fifh, is thicker than Lie for- 
mer, yet it has been feen of the length of 16 inches. 1 he 
middle of the body in Tome is hexangular, in others hep- 
tangular. The mouth is formed like that of the formei : 
the irides are yellow : dole behind the head aie the pecto- 
ral fins, which are fmall and fhort. On the lower part ot 
the back is one narrow fin ; beyond the vent the tail com- 

which rs long and quadrangular. At the exttc- Synocha 
mity is a fin round and radiafed. The body is covered 
with a ftrong cruft, elegantly divided into fmall compart- 
ments. The belly is white ; the other parts are brown. — 

3. The ophidion, or little pipe-fifh, feldom exceeds five 
inches in length, is very flender, and tapers off to a point. 
It w'ants both the pectoral and tail fins ; is covered with a 
fmooth ilcin, not with a cruft as the twTo former kinds are. 
The nofe is fhort, and turns a little up ; the eyes are pro- 
minent. On the back is one narrow fin. _ This ipecres is 
not viviparous : on the belly ot the female is a long hoftovv, 
to which adhere the eggs, difpofed in^two or three rows. 
They are large, and not numerous. The fynonym of/cc* 
pent is 11 fed in feveral languages to exprefs thefe fifth : the 
French call one fpecies orueul, from a fort of fnake not un- 
like the blindwovm : the Germans call it rneherfchlange j and 
the Cornifh the fea-adder. 

The Sea-horfe, which was claffed by Artedi under the 
Syngnathus, is now, by later ichthyologifts, arrangedunder 
Trichecus ; which fee. 

SYNOCHA, and Synochus, in medicine, the names 
of two fpecies of continued fever. See Medicine, nJ 164. 

SYNOD, in aftronomy, a conjunftion or concourfe of 
two or more ftars or planets, in the fame optical place of the 
heavens. _ 

Synod fignifies alfo a meeting or affembly of ecclefiahi-- 
cal perfons to confult on matters of religion. 

Of thefe there are four kinds, viz. 1. General, or m'umenical, 
where bifhops, See. meet from all nations. ihefe were firft 
called by the emperors, afterwards by Chriftian princes; 
till in later ages the pope ulurped to himlelt the greateit 
{hare in this bufinefs, and by his legates prefided in therm 
when called. 2. Natioefai, where’thofe of one nation omy 
come together, to determine any point of dodtirne or d.i- 
cipline. The firft of this fort which we read of in England, 
was that of Herudford or Hertford, in 673, and the laft, 
was that held by cardinal Pole, in 1555. 3- Provincial, 
where thofe only of one province meet, now called the con- 
vocation. 4. Diocejan, where thofe of but one dioceie 
meet, to enforce canons made by general councils, or na- 
tional and provincial fynods, and to coniult and agree upon 
rules of difeiphne for themfelves. Thefe were not wholly 
laid afide, till by the a& of fubmiffion, 25 Hen. VIII. c. 
r 9, it was made unlawful for any fynod to meet, but by 
royal authority. See Council and Convocation. 

Synods, Provincial, in the Government of the Church of 
Scotland. See Presbyterians, n° 14. 

SYNOD ALS, or Synodies, were pecuniary rents (com- 
monly of two {hillings), paid to the bifhop, or archdeacon, at 
the time of their Eafter vifitation, by, every parifh prieft. 
They were thus called, becaufe uiualiy paid in fynods ; he- 
caufe anciently blfliops ufed to viiit and hold their dioceian 
fynods once.—For the fame reafon, they are fometimes alfo 
denominated fynodalica ; but more ufually, procurations. 

SYNODICAL, fomething belonging to a fynod. Thus, 
fynodical epiftles are circular letters written by the fynods 
to the abient prelates and churches ; or even thofe general 
ones directed to all the faithful, to inform them of what had. 
paffed in the fynod. 

SYNOECIA, in Grecian antiquity, a feaft celebrated at 
Athens in memory of Thefeus’s having united all the petty 
communities of Attica .into one fingle commonwealth ; the 
feat whereof was at Athens, where all the affemblies were 
to be held. This feaft was dedicated to Minerva ; and, 
according to the fcholiaft on Thucydides, it was held in 
the month Metagitnion. 

SYNONYMOUS, is applied to a word or term that has 
the fame import or fignification with another. 

Several. 



Synovia 
II 

Syractifc. 

T 
At what 
time built. 

4 
Govern- 
ment origi- 
nally mo- 
narchical. 

3 
Soon be- 
comes de- 
mocratica). 

Oelon fei- 
zes on the 
fovereignty 

Takes feve- 
ral cities, 
and re- 
nt < v s the 
inhabitants 
to Syiacuie. 

 —a v r r-* 
.^rveral works have been compofed for the exprefs pur- 

pole of explaining fynonymous words. In 1777 a work 
, was pubjilhed on the Latin fynonyma at Paris by M. Gardin 
Dumefnil. The abbe Girard publifhed one on the fynocty- 
mous terms of the French languaise many years a.to Ano- 
ther was publifhed on the fame fubjeft in the year 1785 by 
the abb£ Roubaud. An account o!' the Englifh lynonyma 
was publifhed by an anonymous author in lybf) ; which is 
a dole imitation, and in home parts a literal tranflation, of 
the abbe Girard s Synonymes F argots. We recoiled, too, 
of feeing iome efiays of Mrs Piozzi on the fame fubjed. 

SYNOVI , in medicine, a term ufed by Paracelfus and 
his fchool for the nutritious juice proper and peculiar to each 
part. Thus they talk of the fynovia or the joints, of the 
brain, &c. 

SYNTAX, in grammar, the proper eonftrudion or due 
difpofition of the words of a language into fentences and 
phrafes. See Grammar and Language 

SYN7 HESIS, in logic, denotes a branch of method, op- 
polite to analyfis. 

In the fynthefis or fynthetic method, we purfue the truth 
by reafons drawn from principles before ellablifhed or affu- 
mtd, and proportions formerly proved ; thus proceeding by 
a regular chain, till we come to the conclufion. Such is 
the method in Euclid’s Elements, and moil demonftrations 
of the ancient mathematicians, which proceed from defini- 
tions and axioms, to prove propofitions. &c. and from thole 
propofitions proved to prove others. This method we alfo 
call comp'Jltion, in oppolition to analyfis or refolution. See 
Analysis. 

SYPHILIS. See Medicine, n° 350. 
SYPHON. See Hydrostatics, n° 25, 26. Some 

tmcommon phenomena in nature nlSy be accounted for upon 
the principles of the fyphon ; as, for inftance, that of reci- 
procating fprings. See Pneumatics, n° -73. 

SYRACUSE, once a celebrated city of Sicily, and the 
capital of the ifland. It was built, according to ( hucyai- 
des and Strabo, by Archias, one or the Heraclidse, who 
came from Corinth into Sicily in the ftcond year of the i i th 
Olympiad, deriving its name from a neighbouring marlh na- 
med Syraco. What form of government firft prevailed in 
the city is not known. Many have luppofed it originally 
to have been governed by kings: but if this was the cafe, 
the monarchical government mull have continued only for 
a very fhort time ; fince Arillotle, Diodorus Siculus, and 
Jullin, mention it as being very early fubjedl to a democra- 
cy. The hilfory, however, is obfeure and unimportant till 
the time of Gelon, when it firil began to make a confpicu- 
ous figure. 

Gelon was born in the city of Gela in Sicily, of the fa- 
mily of Telines, who had been created prieft of the infernal 
gods. He fignalized himfelf in a war carried on by Hip- 
pocrates tyrant of Gela againfl the Syracuiians, whom he 
defeated in a pitched battle, and had well nigh taken their 
city afterwards. Plaving thus become very powerful among 
his countrymen, he foon found means to feize on the fove- 
reignty for himfelf. In a (hort time, having put himfelf at 
the head of fome Syracufian exiles, he marched towards that 
place, where he was received with loud acclamrnations by 
the laftion to which they belonged ; and by their means ob- 
tained polfeifion of the city. 

Gelon, in order to people the capita! of his new domini- 
ons, firft. demolilhed the neighbouring city of Camariiia, and 
tranfplanted the inhabitants to Syracufe. Soon after, enter- 
ing into a war w’ith the Megareans, he defeated them, took 
and rafed their cities, and in like manner tranfplantcd the 
people. Syracufe thus became very powerful, and full of 
inhabitants; and the friendlhip of Gelon was courted both 
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by Athens and Lacedaemon at the time of the Ferf.an in Syraeuf*. 
vafion. His alTutance, however, was afterwards rejec- 
ted, as he infilled upon bein',r made commander in chief 
either of the fleet or the army. In the mean tin * the 
Carthaginians had entered into a treaty with the Perfians; 
by which it was agreed, that the former fliould attack thofe 
ot the Greek name in Sicily and Italy, in order to divert 
them from affifting one another. Sicily was accordingly 5 
invaded by the Carthaginians with avail army; but they Defeats tht 
were utterly overthrown by Gclon, as is related under the c.ar*agi- 
article Carthage, n° 7 9. After this vidlory, the people 
out of gratitude obliged him to take upon himfelf the title tit;e 0f 
of king ; which till that time he had refufed. A decree king, 
alfo pa{fed without oppofoion, by which the crown was 
fettled on his two brothers Hiero and Thrafybulus after 
his death. 7 

The new king, inftead of keeping his fubjefts in greater His excel, 
awe, ftudied the more to make them happy as he found his,cut rtlSn( 

power increafed ; and, according to Diodorus Siculus, was 
the firft man who became more virtuous by being raifed to 
a throne. He was particularly famous tor his honefty, truth, 
and fincerity ; is faid never to have wronged the meanelt of 
his fubjefts, nor ever to thave promifed a thing which he 
did not perform. 8 

Gelon died in the year 471 B. C. after having reigned 
three or four years; and was fucceeded by his brother Hiero, 
whole character is differently drawn by different hiftorians. * 
He was twice engaged in a war with the Agrigentines, and 
drove from their habitations the people of Catana and Naxus, 
lettling in their room a colony of Syracufians and Pelopon- 
nefians. He is highly celebrated in the odes of Pindar ; 
and it is certain that his court was the refort of men of wit 
and learning, to whom he behaved in the molt courteous 
manner and with the greateft liberality. 9 

In 4^9 B. C. Hiero was fuccetded by Thrafybulus ; whoThrafybu. 
proving a tyrant, was in ten months driven out, and a poUu‘>atJ'“ 
pular government teftored ; which continued for the Ipace^111, 

of 55 years Several puions continued for fome time 
to afpire at the fovereign power; and to rid themftlves 10 
of thefe afpiring gtniufes, the inhabitants made a law not i>0Pu,-'f 
unlike that of the oftracilm at Athens. By this lavy they^J^”!’ 
were to write on a leaf the names of thofe whom they iup-iCor<;(j 
poled to be powetful enough to afpire at the crown ; and 
when the leaves were counted, he who had the moil luftra- 
ges againft him was, without further inquiry, banifhed for 
five years. 'Phis method of weakening the interefts of the ir 
overgrown citizens was called petalifm, from the Greek Petal‘fm<' 
word viraAov, fignifying a leaf ; but being found to be pro-1 

eludlive of great inconveniences, by driving out of the coun-afrer a{,0. 
tty all thofe who were moft capable of governing the coni-iifhei. 
rnonwealth, the law was repealed foon after it had been 
enabled. 13 

About this time the Syracufians entered into a war with ^ 
the Siculi, which terminated in the total iubjedlion of the 
latter; after which Syracufe became fo powerful, that it in 
a manner gave law to the whole ifland. The Greek cities 13 
indeed enjoyed a perfect liberty ; but they ail acknowledgedc;Ynic’1!’a 

Syracufe as their metropolis : by degrees, however, the lat 
ter began to affume fuch an authority over them as was to- 1 
tally inconfiftent with liberty ; and this occaiioned many 
wars, which involved them in much dillrefs and danger. 
They began with the Leontines, whofe territory they laid I4 j 
wafte, and reduced their city to great llraits. Leontini vvaslnvadfd k 
an Athenian colony ; and this funiifhed the Athenians, whof\e A,^‘j 
had already meditated the conqueft of Sicily, with a pre- 
tence to attack the Syracufians w ith their whole force. Un- 
der colour of alliiting their countrymen, therefore, they fent 
a fleet of 250 fail to Sicily : but the Leoiitmes, ienfible 
3 that 
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that their pretended allies aimed at nothing kfs than the 
cotiqueft of the whole ifland, concluded a peace with Syra- 
cufe ; and the difappointed Athenians vented their rarre up- 
on thofe who had advifed and conduced the expedition. 

In 416 B. C. a difpute happening between the inha- 
bitants of Egefta and Selinus concerning fome lands which 
the latter had feized, the Egeftines applied ♦or afTtftance to 
Agrigentum, Syracufe, and even to Carthage But as none 
of thele ffates chofe to intereit themfelves in their quarrel, 
they applied at laft to the/Athenians, who joyfully accepted 
of the opportunity of a >ain interfering in the affairs of Sicily. 
Though the Egeftines were but an inconfiderable people, 
they had engaged to pay all the troops that ftioukl be em- 
ployed in the war ; but this appearing doubtful to the Athe- 
nians, they lent ambaffadors to inquire into the ftate of the 
ifland in general, and particularly that of Egefta. The 
Egeftines impofed on thefe ambafladors by producing a great 
number of gold and" filver veflels which they had borrowed 
for the purpole ; fo that the populace of Athens, dreaming 
of nothing but conquefts to be made without any expercrT, 
became obftinately bent (/it the war. Nicias, a man of great 
influence at Athens, attempted to fhow, that as Athens was 
then engaged in a dangerous war with Sparta, it was im- 
pofli ile to fpare a force fufficient to reduce the ifland ; but 
the contrary opinion being efpouied by Alcibiades, at that 
time the mod eloquent fpeaker in Athens, Nicias wap over- 

• ruled, and obliged to engage in the expedition. The force 
he required was only 5000 land forces and roc galleys, 
with which, however inadequate to the purpofe it may feem, 
the Athenians were fo fure of fuccefs, that the officers, be- 
fore they let fail, had a conference with the fenate concern- 
ing the diipolal of the Sicilians. In this conference it was 
agreed, that the Selinuntines and Syracuiians their fuppo- 
fed allies fhould be carried off and fold for flaves, and the 
reft obliged to pay an annual tribute and live according to 
the Athenian laws. 

With thefe fanguine expe&ations the Athenian forces 
erfibarked to the number of 7000 ; for iuch was their eager- 
nefs for the expedition, that 2000 more enlifted themlelves 
than Nicias had required. They firft tailed to the ifland of 
Egina, and trom thence to Corcyra, where they had appoint- 
ed the place of rendezvous for their allies and the tranfports. 
On their arrival they let fail again, arid landed on the coaft 
o' Italy, with a view to engage fome of the Italian cities in 
their quarrel ; but finding this impoffible, they lent iome 
fhips to crude oft the coait of Sicily, in order to find out a 
proper place lor landing, an .! at the fame time to know what 
treafure tne Egeftines could contribute towards carrying on 
the war, which had been undertaken for their lake. Thele, 
on their return, acquainted the generals, that the Egeftines 
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fet fail for Sicily. Having accordingly landed in that ifland, Syraeafe, 
they reduced feveral places ; but Alcibiades in the mean —' 
♦.!htPiTirt* 1 IVTiz^ioq *ar\rl T o»vs-Vi 11» 1 ^f4- *■ time being recalled, Nicias and Lamachus were left to con-Refj^f.(. ^ 
duff the war as they belt could. At firft they were fuccefs-verafpiaces. 
ful, polftffing themfelves of a ftrong poll, and put the Sy- -o 
raculians to flight } foori after which they receved confider-pe^eat 

able fupplits both of men, money, and provilions, from ^'r1
acu^:’^ 

Athens, as well as from their Sicilian allies, i'he Syracuiians theirlfilve! 
alfo received affiftance from the Lacediemonians under the <-f a itrong 
command of an experienced officer named Gytippus. Be- P01^- 
fore thefe arrived, the Athenians had pofleffid themfelves 
of an important poft named Epipela^ which being a very 
iteep hill, flood without the city and commanded it. Im- 
mediately after this the city was invefted inform. The ai 
inhabitants made frequent and vigorous {allies; but were Syracufe in- 
always repulfed with lofs. In one of thefe i'allies Lamachus veftecl- 
was flam ; and thus Nicias became lole commander. He 
then caufed the canals to be cut by which water was con- 
veyed into the city; upon which the Syracufans began to 
think of capitulating. From this, however, they were foon aa 
after prevented by the arrival of Gylippus with the Spartan ^yflppu* 
auxiliaries. On this they prepaied for making vigorous ‘‘rriveii Wlfh 
{allies, in order to facilitate the entrance of Gylippus. While arTAo'the' 
they, were making thefe preparations, Gylippus himfelf ap-relief of Sy« 
peayed at the head ot 3000 foot and 200 horfe. Makingracufe* 
diredtly for Epipolae, where Nicias had fortified himfi li in 
a caltle named Labdalon, he drew up his frriall army under 
the walls ; and fent an herald to Nicias, letting him know 
that he would allow him only five days to leave Sicily. To 
this mefiage Nicias returned no anfwer; but Gylippus foon flakesY 
after attacked the fort, carried it by ftorm, and put to the !,,rt> ar‘ft 
fword all the Athenians that were in it. This opened for'd'tets 

him a way into the city, where he was received with loudCU}‘ 
acclamations^ 

i'he fortune of the wr?.r was again changed. The Athe- 
nians gained an advantage by land, but were next day 
defeated with confideraole lofs. The Syracufians icceived 
frdli Ispplies from Corinth, and the Athenians from their 
owq country. Many engagements both by lea and land 
took place, in which the breeds was ultimately in favour of 54 
the Syracufians At laft the Athenian affairs were totally Athenians* 
ruined by the lofs of a lea-fight, in which 60 of their flrips tot:iI|y oe“ 
were taken or deftroyed, and tne reft left quite unf«rviceabie.^ated at 

In this defperate fituation it was determined to abandon* ’ 
their fhips, and retire that very night to the city or their 
confederates. The Syracufian commander, lufpeding that 
tin’s would be the cafe,.ordered all his forces to be in readi- 
ngs to prevent them from efl'e&ing their purpofe. 

J u   - ***- J • u.1110 I rl I1 
a council of war was called, rn which Nicias gave it as his 
opinion that they ihould fail to Selinus, which had been tire 
firft occalion 01 this expedition ; and then, if the Ege-ftmes 
performed their promife, and fupplied the army with a 
month's pay, to oblige the Selinuntines and Egeftines to 
come to an agreement, and then return to Athens without 
engaging m iuch an expenfive war. Alcibiades, however, 
again oppofed Nicias ; thinking it highly difhonoUrable to 
return home without doing any thing, after having been at 
the expence of fitting out an armament. He therefore 
urged, that they fhould iolicit tire cities of Sicily to enter 
into a confederacy againft the Syracufians and Belinuntines; 
snd, in cafe they found them dilpofed to come into their 
mtaiures, to attack either Syracufe or Selinus. Another 
of tae Athenian generals was for laying fiege immediately to 

ytacuie j but the opinion of Alcibiades pvt vailing, they 

„ L t But as 
the people were then in the height of their rejoicing for the 

, ' '"r" ■«vv,Ua..iitu Li.c gcnrrais, mat me r.geitmes Lte victory, they refufed to take up arms again until they ay ia impofed on them, and were a poor indigent people, who had relied for ferae days. On this Herraocrates the general 
had only ?o talents in the treafury. On this information lent to the Athenian carnp fome hotfemen, who were to pafsby the s>’- 

for friends, and to advife Nicias not to quit his camp, which^-ui'1' S<i” 
was well fortified, iince the Syracufians lay in ambufh. for 
him, and had feized on all the pafies leading to the cities of 
their allies. To this falle advice Nicias gave too eaiy credit, 
and did not march out till the third day, when his ajitago- 
nift Hermocrates had prevailed upon his forces to march 
out. The Athenians and their allies alfo marched out to Harafled in 
the number of no lefs than ^o,coo ; but finding themfcivestheir re- 
fhut up on all fidts, and being obliged to fight their waytreat- 
through every outlet, they foon funk into the deepeft de- 
fpair. Nicias did his utmoft to encourage them ; and at 
kft lucceeded fo far that they marched out in two bodies, 2, 
both drawn up in proper order. The vanguard led by Ni-Part or tha 
cias continued to keep together, and advanced in good or-am,y f‘u- 
der ; but half the rear, commanded by Demofthenes, loft.rendef8‘ 
their way in the night,, and were obliged to luirtnder. Ni- 

cias. 
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clas informed of tnis misfortune, offered to pay the 
whole expence of the war, provided he was allowed to march 
off with his men. But this being reje&ed, he fet out, tho' 
galled all the way by (bowers of darts from his enemies. 
Arriving at a rivet called Afmarusy they ruified into it with- 
out any order; in which confufion the Syracufian caval- 
ry attacked them fo defperately, that iB,ooo perilhed, 
and the river for many miles was dyed with their blood. 
On this occalion the Athenians were fo preffed with thirft, 
that, unmindful of their danger, they drank the waters of 
the river all bloody as they were, which gave their enemies 
the better opportunity of (laughtering them without refift- 
ance. The remainder furrendered, on the fingle condition 
of having their lives faved ; but the terms were (hamefully 
broke by the Syraeufians. 1 he generals were firft ignomi- 
nieufly whipt, and then put to death: the common foldiers 
were thruft down into quarries, where they were all wed 
only two (mall meafures of flour and one or water a-day ; 
and where, being crowded upon one another, they fuffered 
inexpreffible miferies for many months. Mofto: them perifli- 
ed by this cruel treatment, and the few who furvived were 
fold for (laves, 

The war was fcarce ended, when a new and formidable 
invafion by the Carthaginians took place ; but the event of 
that expedition v/as as unfortunate to the Carthaginians as 
the former had been, of which a particular account is given 
under the article Carthage, n° 12. et feq. 

In the mean time, however, a confiderable revolution had 
happened in Syracufe. The city of Agrigentum had been 
taken by the Carthaginians, and of the few inhabitants who 
efcaped,’ fome fled to Syracufe, where they accujed the Sy- 
racuiian commanders oi having betrayed the city into the 
hands of the enemy. Dionyflus, a man of great valour and 
addrefs, but who had become very obnoxious to the popu- 
lace, took this opportunity of attempting to retrieve his 
credit. He therefore fupported the accufations brought 
againll his countrymen by the Agrigentines, and even im- 
peached the magiftrates as havin g a fecret intelligence with 
the enemy, and attempting to introduce an oligarchy. As 
his fpeech was entirely levelled againft the more wealthy 
citizens, it was very agreeable to the lower clafs : the com- 
manders were inffantly degraded ; and others, among whom 
was Dionyflus, were appointed. Having once gained this 
point, he began to conlider how he might get ail his col- 
leagues turned out. For this purpofe he never joined in 
any council of wai with the other commanders,, nor im- 
parted to them his refolutions, giving out that he could not 
truft them, and that they had more regard for their own 
intereft than the welfare ot their country. But while he 
was proceeding in this manner, the more prudent part of 
the citizens, perceiving what he aimed at, complained of him 
to-the fenate and magiflrates, and fined him as a difturber 
of the public peace. According to the laws, the fine was 
to be paid before he could (peak in public, and the circum- 
ftances o( Dionyfius did not allow him to difchaige it. In 
this dilemma he was a (lifted by Philtftus the hiitoriin, a 
man of great wealth, who not only paid this (me for him, 
but encouraged him to (peak his mind freely, as it became 
a zealous citizen to do, promiliug to pay all the fines that 
fhould be laid upon him. _ , 

Being extricated out of this difficulty, Dionynus next 
proceeded to inveigh, with all the eloquence he was maftei 
of, againft thofe who by means of their power or intereft 
were able to oppofe his defigns, and by degrees brought 
them into diferedit. His next fcheme vyas to get tbofe 
exiles recalled whom the nobility had baniftied at diffetent 
times ; as thinking that they would fupport him with all 
their power, as well out of gratitude as out of hatted to the 

Syraciif;'; i oppofite party. Having gained this point alfo, he 
found means to ingratiate himlelf with the loidiery to fnch 
a degree, that, under pretence o( taking proper meaftties tor 
refifting the -Carthaginians, he was chofen commander in 
chief, with abfolute and unlimited power. Fins was uo ^ ^ 
fooner done, than, pretending that his life was in dan er, (imo< 
he chofe out ioqo men !or his guard, whom he attached 
to his intereft by great promifes. As no perfon duii*. now 
opoofe him, he poffeffed himfelr of the citadei, wli-re 3t 
the arnis and provifions were kept ; after which he pu* 

3* 
chofai 

genernlif. 

the title of king of Syracufe in the year ay macule blicly took 
404 B. C. . , . 

’Ffle Syracufians did not tamely fubmit to their new ma- 
iler : but Dionyfius managed matters fo well, that their 
frequent revolts anfwered no other purpofe than more cei- 
tainly to entail (lavery on themfelves ; and he was allowed 
to poffefs the throne without much oppofition till his death, 
which happened in the year 366 B. G. _ _ • ■ 

On the death of Dionyfius, he was fucceeded by his fon, Dlonjlk j 
aUr. T),n„„r,ut He was naturally of a mild and peace-11- 

34 

called alio Dionvfius. He was naturally ot a mild and peace- 
able temper, averfe from cruelty, and inclined to leai mug , 
but his father, to whom all merit, even in his own childien, 
gave umbrage, (lifled as (ar as poffible bis good qualities by 
a mean and obfeure education. He no fooner alcended the 
throne, uhan Dion, brother to Ariftomache the other wife 
of Dionyfius the Elder, undertook to correa the faults of 
his education, and to infpire him with thoughts fuitable to 3S 
the high ftation in which he was placed. I or this pin pole Put ^ 
he fent for the philofopher Plato, under whole care he un-' ;^Ci 

mediately put the young king. This inftantly produced hl. auc 
a reformation on Dionyiius j but the courtier?, di eadmg the Oion, 
eftefts of the philofopher’s inftruaions, prevailed on him towho™, 
banifh Dion, and to Beep Plato himfelf in a kind of impri-banimf 

fonment in the citadel. At laft, however, he (et him at li- 
berty ; upon which Plato returned to his own country. 

Dion, in the mean time, vifited ieveral of the Grecian ci- 
ties, and at laft took up his refidence in Athens ; but the 
honours which were everywhere paid him, railed fuch jea- 
loufies in the bread of the tyrant, that he (lopped his reve- 
nue, and caufed it to be paid into his own treafury. In a 
(l.ort time Dionyfius again (ent (or Plato ; but finding it 
impoffible to diffolve the friendfhip between him and Dion, 
difgraced, and placed him in a very dangerous fitnation, ih 
the mid ft of affaffins who hated him. Not daring, however, Uf. 
to offer him any violence, he allowed him foon after to de ^ 
part; revenging himfelf on Dajn, whofe eltate he fold, and 
gave his wife Arete in marriage to iimocrates one oi lusVgnge 
own flatterers. 

Dion now refolved to revenge himfelf on the tyrant (or 
the many injuries he had fuftained, and at once- to dehvei 
his country ■from the oppreffion under which it groaned. 3 
He beyan with railing foreign troops privately, by properDi-n 
agents, (or the better execution of his defign. Many Sy-tr0''' 
radifians of ddtinCtioi) entered into his fcheme, and gave bim^e 
intelligence of what paffed in the city ; but of the exiles, of 
whom there were upwards of 1000 difperfed up and down 
Greece, only 25 joined him ; fo much were they awed by 
the dread or the tyrant. The troops were affembied at -ps f 
the Hand of Zacynthus, in number only about 80c; butv ry 
who had all been tried on many occafions, were well ditci-a 

plined, and capable of animating by their example the forces 
which Dion hoped to find in Sicily. .When they were 
about to fail, Dion acquainted them with his defign, the 
boldneis of which at firit occalioned no (mail confternation 
among them ; but Dion foon removed their fears, by telling 
them that he did not lead them as foldiers, but as officers, 
to put them at the head of the Syracufians and all the peo- 
ple of Sicily, who were ready to receive them with open anus. 
4 
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they arrived in 
Their pilot advifec! them to land immediately, left they 
fhould be overtaken by a violent ftorm, which he perceived 
was approaching } but EHon, judging it improper to land 
To near the enemy, commanded him to put to lea again, and 
double the Cape. —This was no former done than the ftorm 
came on ; and the two veftels were driven on the coaft of 
Africa, where they were in great danger of being loft. At 
laft they arrived at the port of Minoa, not far from Agri- 
trentu.n. Here they received intelligence that Dionymvs 
had fet fail for Italy, attended by a fleet of 80 galleys. On 
tliis Dion refolved to take advantage of the tyrant’s ,.ab. 
fence ; and immediately let fail for Syrncufe. On his march 
he prevaih.d upon the inhabitants o( Agrigentum, Gela, 
Camarina, and other cities, to join him. As foon as he 
entered the territories of Syracufe, multitudes flocked to 
him ; and as nobody appeared to oppofe him, he boldly en- 
tered the city, where he quickly found himfelf at the head 
of 50,000 men. As foon as he had landed in Sicily, Ti- 

ll ufe with-mocrates, to whom his wife Arete had been given by Dio- 
. ojipoli- nyf11i6) and to whom the care of the city had been left, dif- 

patched a courier to let the tyrant know the danger in 
which he was. The mefi’enger, when almoft at his journey’s 
end, found himfelf fo much opprefl'ed by fatigue, that lie 
could not help lying down on the ground to take fome reft. 
In the mean time, a wolf, fmelling fume meat which he had 
in his wallet, came to the place, and carried off the bag in 
which was the meat, together with the difpatches. By this 
means Dionyfius was prevented from receiving a timely ac- 
count of Dion’s arrival; fo that when he entered the citadel 

j by fea, feven days after Dion’s arrival, he found his affairs 
nyfius in a defperate fituation. Upon this he had recourfe to ar- 

ivrs, but tifice ; and having amufed the Syracufians by a feigned ne- 
tally gotiation, until he obferved that they kept a negligent 

guard, he attacked them all at once with fuch fury, that he 
had almoll taken the city. But Dion encouraged the fol- 
diers by his example fo much, that he at laft obtained a 
complete vi&ory j for which they prefented him with a 
crown of gold. 

It was not long, however, before the ungrateful Syracu- 
a’flans began to think of conferring quite different rewards 

on their benefadftor. Dionyfius had the addrefs to tender 
him fufpefted by the multitude ; at the fame time that He- 
raclide*, an excellent officer, but a fecret enemy to Dion, 
did all that lay in his power to fink his credit. In a fhort 

„ time Dionyfius was obliged to fly into Italy : after which 
Heraclides, in order to ingratiate himfelf with the popu- 
lace, propofed a new divilion of lands ; infinuating, that 
they could never enjoy perfeft liberty as long as there was 
fo much inequality in wealth and power among the citizens. 
This fcheme was oppofed by Dion, in confequence of which 
a general combination was formed againft him ; and he was 
deferted by all excepting the foreign troops whom he had 
brought with him into the ifland. The Syracufians folicit- 

is obli- ed even thefe to abandon the caufe of their general: but 
Ito leavetheir offers were rejeefted with difdain ; and Dion, with his 

faithful adherents, getting clear of the tumultuous and riot- 
ous populace, took the road to Leontini. The rabble pur- 
filed him, but were foon driven back : and Dion relided for 
fome time at Leontini, where he was received with all the 
refpedl due to his charafter. 

In the mean time, the citadel ftill continued in the hands 
of the adherents of Dionyfius. Being blocked up on all 
ltdes, they were reduced to great ttraits, and were actually 
making propoials of capitulation, when Nypfius, an experi- 

Kd overencec* ftcnerab and greatly attached to DronyfiuS, appeared 
|e Diony with a numerous fqnadron of galleys, and a large fleet of 
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The general landed hia Syfocnfe. ^ 
men, and got them into the citadel ; but almoft all his gal- v 

leys and fnips laden with corn were funk or taken. This 
vidlory proved the ruin of the Syracufians; for, giving 
themfelves up to feaffing and debauchery, the enemy fallied 
out in the night time from the citadel, and maflacred the Yjie jnh;,. 
citizens without mercy. Being thus made fenfible of the bitant-maf- 
error they had committed, an embaffy was lent to Dion, facred by 
intreating him to return and lave the city a fecond time.^f^’V^1 

To this he agreed without hefitation, and itrftantly fet out 
on his march ; but in the mean time, as the fokliers of Dio- 
nyfius, fatiated with fiaughter, had retired into their fortrefs, 
the ungrateful Syracufians began to repent of their having 
fent an embaffy to Dion, ’t he chief commanders, there- 
fore, fent meffengers to itop his march ; but as fome of his 
friends fent deputies to him at the fame time, defiring bins 
to pay no regard to the former meffage, he proceeded on his 
journey. The infatuated multitude feized the gates in or- 
der to difpute his entrance ; but they paid dear for their 45 
frenzy. The Dionyfians again fallied out upon them, and A fecond 
made fuch ftaughter, that one would have thought they had 
left none alive in the city. As the troops of the tyrant well ^ fet 

, knew that Dion was battening to the relief of the city, they fire, 
ufed their utmott endeavours to deftroy it entirely before 
his arrival ; for, after they had murdered all the inhabitants 
they could find, they fet fire to the houfes, by which great 
numbers perifhed. During this confufion Dion unexpe&ed- 
ly arrived ; and having brifkly attacked the enemy, at laft. 
defeated them with great flaughter, driving the remainder 47 
into the citadel. During the reft of the night, inftead ofUiePi0ny- 
refrefhing themfelves after their fatigues, they affifted in ex"^ 
tinguifhing the fire ; which was not done without great dan-^,.^ 
ger and difficulty. The citadel foon after lurrendered ; and (laughter 
Dion allowed Apollocrates the tyrant’s fon, who command-Diom 
ed there, to retire with five galleys to his father. As loon 
as Dion entered the citadel, he was met by his fitter and 
wife Arete, whom he received with affection, notwithftand- 
ing her having lived fo long with Timocrates. He then 
left the Syracufians in poffeffion of the citadel, rewarded his 
followers, dimuffed his guards, and continued to live like a 
private citizen. 

As foon as Dion had got poffeffion of the city, Hera- 
clides had fubmitted to him, and been received into favour; 
but as his feditious and turbulent behaviour ftill continued, 4g 
Dion at laft gave orders to put him to death. This a6tion,Bion be- 
however neceffary, fo affefted the mind of Dion, that he be-me- 
came melancholy ; and ever after imagined himfelf haunted^ 
by a frightful fpe&re, refembling a woman of gigantic fta- dered. 
tore, with the haggard looks and air nf a fury. In a fnort 
time after he loll his life, through the bafe treachery of Ca- 
lippus, or Gylippus, who pretended to be his intimate friend, 
and who immediately after caufed his wife and fitter to be 
carried to prifon. 

Calippus having thus removed Dion, foon made himfelf 
matter of Syracufe, where he committed all manner of 
cruelties ; but was driven out, and forced to fly to Rhegi- 
um, where he was murdered with the fame dagger which 49 
had killed Dion. In 350 B. C. Dionyfius again made him-Tionyfiua 
fell' matter of Syracufe ; and being exafperated by his palliett°rea* 
misfortunes, tyrannized worfe than ever. The Syracufians 
fir ft had recourfe to Icetas tyrant of Leontini; but as the 
Carthaginians took this opportunity to invade them with a 
powerful fleet and army, they were obliged to apply to the 
Corinthians. By them Timoleon, a celebrated commander, 
was fent to the affiftance of the Syracufians, whom he found 
in a very dittreffed fituation ; Icetas being matter of the ci- 
ty, the Carthaginians of the harbour, and Dionyfius of the 
citadel. As all parties were equally the enemies of Diony- 
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lius, he found it impofiible to hold out, and therefore furren* 
dered himfelf to Timoleon, by whom he was fent to Co- 
rinth ; where at laft he was reduced to the neceflky of teach- 
ing a fchool for his fupport. 

After the expulfion of the tyrant, Timeleon withdrew to 
Catana, leaving only 400 Corinthians, under the command 
of an experienced officer named Leon, to guard the citadel. 
Thefe were immediately befieged by Icetas and the Cartha- 
ginians, but Timoleon found means to relieve them in fpite 
ot alTcppofition ; and having difperi'ed emiffiaries through 
the army of Mago the Carthaginian general, exhorting the 
mercenary Greeks to forfake him, he was fo much intimi- 
dated, that in fpite of all the remonftrances Icetas could 
make, he fet fail for Africa, leaving his colleague to carry 
on the war in the bell manner he could. 

The day aft«r the departure of Mago, Timoleon affimlt- 
ed the city fo brifkly, that the troops of Icetas were driven 
from the walls, and the Corinthians became mailers of the 
place. Timoleon, by found of trumpet, invited the inha- 
bitants to come and affift in demolifhing the citadel and 
other caftles, which he called the nejls of tyrants ; after which 
he caufed edifices to be ere&ed in the place where the cita- 
del had Hood, for the adminiftration of jullice. He found 
the city in a moll miferahle fituation : lor many bavin r pe- 
rilled in the wars and feditions, and others having fled to 
avoid the oppreffion of tyrants, Syracufe, once fo wealthy 
and populous, was now become almoft a defert; infomuch 
that the horfes were fed on the grafs which grew on the 
market-place. Timoleon fupplied the city with inhabitants 
from Corinth and other cities of Greece, at the fame time 
that great multitudes from Italy and the other parts of Si- 
cily reforted thither. Timoleon diftributed the lands among 
them gratis ; but fold the houfes, and with the money ari- 
fing from the fale eftabliffied a fund for the fupport of the 
poor. Having thus rellored Syracufe, he in like manner 
delivered all the Greek cities of Sicily from the tyrants who 
had taken pofleffion of them, all of whom he put to death. 
After this he refigned his authority, and led a retired life, 
honoured in the higheft degree by the Syracufians, and by 
all the cities in Sicily. After his death he was honoured 
as a god ; the expence of his funeral was defrayed by the 
public; fports, with horfe-races and gymnaftic exercifes, 
were held annually on the day of his death ; and it was 
decreed, that whenever the Syracufians were at war with 
the barbarians, they Ihould fend to Corinth for a general. 

For 20 years the Syracufians enjoyed the fruits of Timo- 
leon’s viflories ; but new difturbances arifing, in a fhort time 
another tyrant darted up, who exceeded all that had gone 
before him in cruelty and other vices. This was the cele- 
brated Agathocles, of whofe exploits againfl the Carthagi- 
nians a full account is given under the article Carthagk, 
n° 33—53. He was potfoned by one Moenon in the year 
289 B. C. after having reigned 28 years, and lived 95.— 
A fucceffion of tyrants followed, till at laft the city, being 
held by two rivals, Tcenion and Soiiftratus, who made war 
within the very walls, Pyrrhus king of Epirus was invited 
into Sicily, in order to put an end to theie diftradlions. He 
willingly complied with the invitation; and was everywhere 
received with loud acclamations, as the deliverer not only of 
Syracufe, but of all Sicily. As he had a fine army of 30,000 
foot and 5000 horfe, with a fleet of 200 fail, he drove the 
Carthaginians from place to place, till he lelt them only the 
two ftrong polls of Eryx and Lilybaeum. The former of 
thefe he took by afiault, and was himfelf the fir ft man who 
mounted the walls, after having killed a great number of 
Africans with his own hand. The Mamertines likewife, 
who had conquered a confiderable part of the Aland, were 
everywhere defeated and driven out, till at lait they were 
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(hut up in the city of MefTana. The Carthaginians, alarmed Syracufe, I 
at the rapidity of his conquefts, fent ambafladors with pro-v 
pofals of peace upon very advantageous terms ; but Pyrrhus, 
puffed up with the expedlation of reducing the whole Aland, 
refufed to hearken to any terms unlefs they would inftantly 
abandon it. So firm was he in the belief of this, that he ^ 
caufed his fon take upon him the title of king of Sicily ; buta hruehtrl 
in the mean time, having difpleafed the Sicilians by his arbi-manner. 
trary behaviour, they deferted from him in fuch numbers isoblf 
that he was glad to fet out for Italy, for which retreat the j^t0 re- 
embaffies he received from the Samnites, Tarentines, and iuiy*n 9 

other Italians, furnilhed him with an honourable pretext. 
He embarked in the ftiips which he had brought with him 
from Italy ; but was met at fea by the Carthaginians, who 
funk 70 of his veffels, and difperfed or took the reft ; fo that 
he faved himfelf in Italy only with 12 veffels, the poor re- ^ 
mains of a fleet of 200 fail. No fooner were the Mamer- Haralled 
tines apprifed of his departure, than they difpatched a body the Maim 
of 18,000 men to harafs him after his landing. Thefe, ha-tmes- 
ving paffed the ftraits before him, polled themfelves in 
the road which Pyrrhus mull take in marching by land to 
Tarentum; . and concealing themfelves among woods and 
rocks, attacked him unexpedledly, and with great refolution. 
But Pyrrhus behaved on this occaiiou with his ufual brave- 
ry. The attack being made on his rear, he haftened thi- 
ther, and made a dreadful flaughter of the enemy, till a 
■wound on his head obliged him to retire. As he was fup- 
pofed to be difabled by this wound, a proud Mamertine, of 
an extraordinary fize, and Ihining in bright armour, advan- 
ced, and with a loud voice challenged the king of Epirus, fo 
if he was yet alive, to a Angle combat. Pyrrhus imme-Aftonift' 
diately turned about, and making a dreadful appearance by 
reafon of the blood which ran down his face, flew at this'’ ^ u 

new champion, on whofe head he difeharged fuch a furious 
blow, that he cleft his body afunder; one half falling to the 
right, and the other to the left. This incredible feat, which 
has fince been aferibed to other warriors, perhaps with as 
much truth as to Pyrrhus, fo much intimidated the Mamer- 
tines, that they allowed his troops to continue their march 
unmolefte 1. 

After the departure of Pyrrhus, Hiero the fon of Hiero- Hiero ch 
cles, a defeendant of Gelon the firft king of Syracufe, wastengenei 
chefen general of the forces, along with another named 8) 
temidorus. The two generals had nothing more at heart ces 
than to put an end to the confufion and diforder which 
reigned in the city ; for which reafon they entered it at 
the head of their forces. On this occafion Hiero difeover- 
ed extraordinary talents far government. By mere dint of 
infinuation and addrefs, without (bedding blood, or hurting 
a Angle citizen, he calmed the minds of the people; recon- 
ciled the fadlions; and fo gained the affedlions of all, that 
he was invefled with the whole civil as well as military pow- 
er in the date. Soon after this, he married the daughter gj 
of one of the firft citizens ; and having diftinguifhed himfelf fs eleftec 
by his exploits againft the Mamertines, was unanimoufly h'g 
elefted king of Syracufe, in the year 265 B. C. 

Some time after Pliero’s acceffion to the throne, he again 
defeated the Mamertines, and reduced them to fuch ftraits, 
that they were obliged to call in the Romans to their af- 
fiftance. The conlequences of this have been fully related 
under the articles Rome and Carthage. Hiero, whohadlAvesin 
allied himfelf with the Carthaginians, being himfelf defeated^1’.'^™; 
by the Romans, and finding his allies unable to proteeft himthg’Ro. 
againft the power of that republic, concluded an alliance mans, 
with them; and continued faithful to them even in the time 
of the fecond Punic war, when they were in the greateft 
diftrefs. In his reign flouriihed the celebrated mathemati- 
cian Archimedes, whole genius he employed in fortifying 
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manner as rendered it abfolutely impregnable to every me- 
thod of attack known at that time. 

Hiero died about 211 B. C. and was fucceeded by his 
grandfon Hieronymus: but lie imprudently forfook the 
counfels oi his grandfather, and entered into an alliance with 
the Carthaginians. Soon after this he was murdered, in 
conftquence of his tyranny and cruelty, and the greateft dif- 
orders took place in the city ; which Hannibal, though then 
in Italy, found means to foment, in hopes of keeping the 
Syracufians in his intereft. This indeed he effe&ed ; but 

<|ee Car- as his own affairs in Italy began to decline *, he could not 
prevent Marcellus from landing in Sicily with a formidable 
army, which the Sicilians could by no means relift. Syra- 
cuse was loon inverted ; but the machines invented by Ar- 
chimedes baffled all attempts to take it by affault. It was 
22 miles in compafs, and confifted properly of live cities in 
one, viz. Ortygia, Acradina, Tyche, Neapolis, and Lpi- 
polae. Ortygia was a fmall ifland very near the continent, 
and might be called the citadel of Syracvje, being joined to 
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otherwite defended than bf the contrivance of Archimedes. 
Hie Roman fleet conlifted of 60 quinqueremes, befides a far 
greater number of other fhips. The decks were covered 
with foldiers armed with darts, flings, and bows, to drive 
the befteged from the ramparts, which on the fide or Acra- 
dina v/ere waffled by the fea, and to facilitate the approach 

Mch.nein-to the walls. But a machine of Marcellus’s own invention 
l*te ' “y was what he chiefly depended on. He had faftened toge- 

ther fidewife eight galleys of different lengths, which made 
but one large body, and were rowed only by the oars of the 
outermoft galleys. Thefe eight galleys thus joined, ferved 
only as a bafis for a machine, which was railed up higher 
than the higheft towers of the walls, and had at the top a 
platform guarded with parapets in front and on each fide. 
This machine was called a fambuca, from its refemblance to 
a mufical inftrument of that name, not unlike an harp. 
The conful’s defign was to bring his fambuca to the foot of 
the walls of Acradina ; but, while it was at a confiderable 
diftance (and it advanced very flow, being moved only by 
two ranks of rowers), Archimedes difeharged from one of 
his engines a vaft ftone, weighing, according to Plutarch’s 
account, 1 250 pounds, then a lecond, and immediately af- 
ter a third ; all which, falling upon the fambuca with a 
dreadful noife, broke its fupports, and gave the galleys upon 
which it flood Inch a violent fliock that they parted, and 
the machine which Marcellus had raifed upon them at a vaft 
trouble and expence was battered to pieces. At the fame 
time, feveral other machines, which were not vifible without 
the walls, and confequently did not kffen the confidence of 
the Romans in the affault, played inceffantly upon their 
fhips, and overwhelmed them with fflowers of flones, rafters, 
and beams pointed with iron; infoimich that Marcellus, 
being at a lofs what to do, retired with all poflible hafte, 
and fent orders to his land-forces to do the fame ; for the 
attack on the land-fide was attended with no better fuccefs, 
the ranks being broken and thrown into the utmoft confu- 
fion by the Hones and darts, which flew with fuch noife, 
force, and rapidity, that they ftruck the Romans with ter- 
ror, and dafhed all to pieces before them. 

Marcellus, furpiifed, though not difeouraged, at this ar- 
tificial florin, which he did not expedl, held a council of 
war, in which it was rcfolved, the next day before fun-rife, 
to come up clofe under the wall, and keep there. They 
were in hopes by this means to fecure themlelves againft the 
terrible ftorm of Hones and darts which fell on the flaps 
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which were adapted to all diftances. When the Romans 
therefore had brought their {hips clofe under the wall, and 
thought themlelves well covered, they were unexpe&ecily 
overwhelmed with a new fflower of darts and ftones, which 
fell perpendicularly on their heads, and obliged them to re- 
tire with great precipitation. But they were no fooner got 
at fome diftance, than a new fflower of darts overtook them, 
which made a dreadful havock of the men, while ftones of 
an immenfe weight, difeharged from other machines, either 
difabled or broke in pieces moft of their galleys. This lofs 
they fuftained, without being able to revenge it in the leaft 
on the enemy. For Archimedes had placed moft of his en- 
gines behind the walls, and not only out of the reach but 
even out of the fight, of the enemy ; fo that the Romans 
were repulfed with a dreadful (laughter, without feeing the 
hand that occafioned it; as if they had been fighting, to ufe 
Plutarch’s expreflion, not with men, but with the gods 
themfelves. What meft haraffed the Romans in the attack 
by fea, was a fort of crow with iron claws, faftened to a 
long chain, which was let down by a kind of lever. The 
weight of the iron made it fall with great violence, and 
drove it into the planks of the galleys. Phen the befieged, 
by a great weight of lead at the other end of the lever, 
weighed it down, and confequently raifed up the iron of 
the crow in proportion, and with it the prow of the galley 
to which it was fattened, finking the poop at the tame time 
into the water. After this the crow letting go its hold all 
of a fudden, the prow of the galley fell with iuch force into 
the lea, that the whole vtffel was filled with water, and funk. 
At other times, the machines, dragging fflips to the fflore by 
hooks, daflied them to pieces again:! the points of the rocks 
which projected under the walls. Other veffels were quite 
lifted up into the air, there whirled about with incre- 
dible rapidity, and then let fall into the fea, and funk, with 
all that were in them. Plow thefe ftupendous works 
were eftefted, few, if any, have hitherto been able to com- 
prehend. 

The troops under the command of Appius fuffered no 
lefs in this fecond attack than the fleet. In the whole fpace 
of ground which the army, when formed, took up, the laft. 
files as well as the firft were overwhelmed with fflowers 
of darts and flints, againft which they could not poffibly 
defend themfelves. When they had with infinite trouble 
brought the mantelets and covered galleries, under which 
they were to woik the rams, near the foot of the wall, Ar- 
chimedes difeharged fuch large beams and ftones upon them 
as cniffled them to pieces. If any brave Roman ventured 
to draw too near the wall, iron hooks were immediately let 
down from above, which, taking hold of his clothes or fome 
part of his body, lifted him up in the air and daffled out his 
brains with the fall. Marcellus, though at a lofs >yhat to 
do, could not however forbear exprefling himfelf with plea- 
fantry : Shall urn perfift, laid he to his workmen, in making 
war upon this Briareus, upon this giant with an hundred 
hands? But the foldiers weie fo terrified, that if they faw 
upon the wralls only a fmall cord, or the leaft piece of wood, 
they immediately turned their backs and fled, crying out, 
that Archimedes was going to difeharge fome dread:ul ma- 
chine upon them. 

The confuls, finding themftlves thus defeated in every The fiege 
attempt, turned the fiege into a blockade, reduced moft oPilnied il,ro 

the other places in the ifland, and defeated the forces which'1 1)!o;kaiie' 
were fent againft them ; and at laft Marcellus made hirofelf 
matter of Syracufe itfelf, of which the following account is ,r 
given by Mr Hooke. “ He took the opportunity of a fe MrHooVe’s 
ttival, when the foldiers and citizens had drunk plentifully,acc0un(: 

to make a detachment fcale the walls of lyche, in that part^,ta! inEr 
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of it which was ncareft to Epipolae, and which was ill guard- 
ed. He prefently after pofleffed himfelf of Epipol'<e ; where- 
upon the inhabitants of Neapohs, as well as iyche, font de- 
puties to him, and fubmittcd. Marctllus granted hfe and 
liberty to all of free condition, but gave up thufe quarters 
of the city to be plundered. 

“ Notwithftanding this, there was a great deal yet to do. 
Acradina and Ortygia, which were ifrongly fortifed, hid 
held out ; Hippocrates and Himilco arrived with their troops 
to the relief of the befieged ; and the Romans were forced 
to exert all their bravery and fkili to maintain the advantages 
they had gained. 

“ But now a pla ?ue made terrible havock in both ar- 
mies. At the fir 11 breaking out of the peftilence, the''Sici- 
lians, who ferved under Hippocrates and Hrmilco, difband- 
ed themfelves, and returned to their refpedive homes ; but 
all the Carthaginian foldiers penlhed, together with thofe 
two generals. The Romans fuffered lefs by the infedtion ; 
becaufe, having been a long time before Syracufe, they were 
feafoned to the air and water of the country. 

“ About this time Bomilcar arrived on the coaft of Sici- 
ly from Carthage, with a fleet of 130 galleys and 700 {hips 
of burden ; but was long hindered by contrary winds fiom 
doubling the cape of Paehynum. Epicydea, fearing the 
Carthaginian might fail back to Africa, left the command 
of Acradina to the generals of the mercenaries, and went 
to Bomilcar, in order to perfuade him to fight the Roman 
fleet. The admiral would not engage, but failed away to 
Tarentum with all his galleys, ordering his Ihips of burden 
to return to Africa. Epicydes, thus fruftrated of his hopes, 
and knowing himfelf unable to defend a city already half 
taken, retired to Agrigentum ; whereupon the Syracufians 
inaffacred the commanders appointed by him, chofe new 
prpetors to govern in the town, and fent deputies to Mar- 
cellus to treat of peace. In the mean time, the deferters, 
fearing to be given up to the vengeance of the Romans, 
perfuaded the mercenaries that they alfo would have the 
fame fate. , Inflantly the foldiers ran to arms, put to death 
the new praetors, together with many of the Syracufians, 
and plundered part of the city. After this {laughter they 

/ chofe fix generals, three to command in Acradina, and 
three in Ortygia. Upon the return of the deputies from 
Marcellus, the mercenaries finding that their cafe was diffe- 
rent from that of the deferters, and that there was no de- 
fign againil their lives, became perfectly fatisfied, and the 
negotiation went on.4 During the courfe of the treaty, 
Marcellus found means to corrupt Mericus, a Spaniard, one 
of the fix generals chofen by the foldiers, and engaged him 
to admit the Homans into that part of the city where he 
commanded. Mericus, the better to aecomplifh this defign, 
feigned an extraordinary zeal for the prefervation of that 
place ; pretended not to like that deputies fhould have leave 
to go out and in at pleafure ; and propofed, that for the 
greater fecurity of the town, each general fhould have a di- 
flindd quarter affigned him, and be refponfible for any ne- 
gledf of duty in it. The motion was agreed to ; and upon 
the divifion, that diftridt of Ortygia which extended from 
the fountain of Arethufa to the mouth of the great port 
fell to his care. Marcellus, informed of what was done, 
took his meafures accordingly. He lent a body of troops 
to that fide where Mericus commanded, and the Spaniards 
admitted them at the gate of Arethufa. At the lame time, 
the proconful ordered a falfe attack to he made on Acra- 
dina ; which drawing almofl all the foldiers of the garrifon 
thither, Ortygia was in a manner left defencelefs. Fore- 
feeing this, he had detached another party of foldiers to 
take advantage of it. Thefe entered Ortygia alrnoft. with- 
out fighting j upon which the deferters made their efcape, 

the Romans giving them way ; and the Syraeuiians m A- 
cradina, thus delivered from the fear of the delerters, im- v"*~l 

mediately opened their gates to Marcellus, who thereby be- 
came mailer of the whole city. . _ ?a 

“ And now the conqueror, who is faid to have wept city 
during the fie<je with companion for the inhabitants, 
up both Ortygia and Acradina to be plundered by hi8 medeakil. 
army, after he had iecured the late king’s tresfures for theiti, 
ufe of his republic, and the ilatues, paintings, and princi- 
pal ornaments of Syracufe to illuilrate his triuoipu. T. he 
foldiers had orders to fpare the lives of the citizens ; but 
they were cruel in their avarice, flew many of them, and 
among the reii the incomparable /Vrchimcdes. He was 
very intent on a demonllration in geometry, and calmly 
drawing his lines, when a foldier entered the room, and 
clapped a fvvord to his throat. “ Hold ! (faid Archime- 
des) one moment, and my demonftration will be finiflied. 
But the foldier, equally repardlefs of his prayer and his de- 
ir.onflration, killed him inllantly. There are different ac- 
counts of the manner of his death ; but all agree that Mar- 
cellus regretted it extremely, and {bowed a lingular favour 
to his relations for his fake.” ?3 

The city of Syracufe continued fubjeft to the weftera^^J 
empire till its declenlion, when the ifland of Sicily, keingby the si 
ravaged by different barbarians, the capital alfo underwentracens. 
various revolutions ; till at laft, in the 9th century, it wras 
fo deftroyed by the Saracens, that very few traces of its 
ancient grandeur are now to be feen. “ The ancient city of 
Syracufe was of a triangular form, and cor.fifted of five 
parts or towns. The circuit, according to Strabo, amount- vo| jjJ 
ed to 180 (India, or 22 Englifh miles, and four furlongs, p. 327, 
An account (fays Mr Swinburne) which I once fufpedted &c. 
of exaggeration ; but, after ipending two days in tracing the 
ruins, and making reafonahle allowances for the encroach- 
ments of the fea, I was convinced of the exadlnefs ot his 
meafurement. 

“ At prefent it is flrongly fortified towards the land, and 
the ditches of the biftions form the communications be- 
tween the two havens. It is very weak towards the fea, 
but the (helves render it hazardous to debark on that fide. 
The garrilon is one of the bell appointed in the kingdom, 
but the heights of Acradina command the works. 

“ About eighteen thoufand inhabitants are now contained 
in it. live dwellings are far from'being memorials of an- 
cient Syracufan archiiedture or opulence. In any other 
fitnation they might he thought tolerable; but to obfervers 
wdio refledl on the ftyle of thofe buildings that probably 
once covered the fame ground, the prefent edifices muff 
have a mean appearance. The ancient temple of Minerva 
is nowr turned into a cathedral. The walls of the cella are 
thrown down, and only as much left in pillars as is neceffary 
to fupport the roof; the intercolumniations of the pery- 
ftile are walled up. This temple is built in the old Do- 
ric proportions uted in the reft of Sicily ; its exterior di- 
menfions are 185 feet in length and 75 in breadth. There 
are alfo fome remains of Diana’s temple, but now fcarcely 
difcernible. Befides thefe, there are few ruins in the ifland ; 
and one is furprifed that any fhould exifl in a place which 
has been fo often laid wafte by enemies, and fo often fhakeH 
by earthquakes. 

“ Every objedl here imprints a melancholyfenfation on the 
mind, while it drawls a comparifon between the prefent 
humble ftate of things and their once flourifliing condition. 
The ancients have left pompous deferiptions of the traffic 
carried on in this w^ell fituated port, the almoll incredible 
wealth po fie fled by its citizens, and the fplendid edifices 
upon which they laviffied a great part of their riches. I 
had already viewed (fays Mr Swinburne) the defert fites^ 
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of many great ancient cities, and had as often mourned 
over their remains, but never did I feel the impreffion of 
pity and regret fo 11 rung as in wandering among the ruins 
of Syracufe.,, 

SyiilA, a very ancient kingdom of Afia, lying between 
the Mediterranean on the weft, the Euphrates on the e-aft, 

r and Arabia Defcrta, Phoenicia, and Paleftine, on the fouth. 
lime*, di- In ancient times this country was called Aram, from A- 
riors, rarn the youngeft fon of Shem, who fettled here; but in 

procefs of time the name came to be changed into Syria, 
from one Syr us, according to fome ; though others think it 
is only a contraction of the word AJTyria. At firft it was 
undoubtedly parcelled out into feveral petty ftates ; all of 
which leem afterwards to have been reduced under fubjac- 
tion to the four principal ones, Zobah, Damafcus, Hamath, 
and Gefhur. Afterwards the whole country was divided in- 
to two parts only, viz. Crelefyria and Phoenicia; though the 
Phoenicians, Idumeans. Jews, Gazites, and Azotites, or the 
whole country of the Phiiiftines, was included. After the 
death of Alexander, Syria, in the great extent of the word, 
was divided, according to Strabo, into Comagene, Seleucis 
of Syria, Ccelefyria, Phoenice on the fea coaft, and Judea in 
the midland. Ptolemy, however, fubdivldcs thele; and in 
the Proper Syria reckons only Comagtne, Pieria, Cyrrhilti- 
ea or Cyrrheftica, Seleucis, Cafiietis or Cafiotis, Chalybo- 
nitis, C hale id ice or Chalcidene, Aparneue, I^aodicene, Phoe- 
nicia Mediterranea, Coelefyria and Palmyrene. 

The hillory of the ancient Syrians, till the time of their 
being carried away by the kings of Aflyria, is totally un- 
known, excepting a few particulars which may be gathered 
from Scripture, and which it is needkfs here to repeat. 
During the continuance of the Affyrian, Babylonian, and 
Peri ran monarchies, the hiftory of this country affords no- 
thing remarkable; but after the death of Alexander, it gave 
name to a very confiderable empire, which makes a confpi- 
cuous figure in ancient hiftory. At this time, however, it 
was not confined to Syria properly fo called, but compre- 
hetided all thofe vaft provinces of the Upper Afia which 
.formed the Periian empire ; being, in its full extent, bound- 
ed by the Mediterranean upon one fide, and the river Indus 
on the other. The ftrft king was Sciences, one of the ge- 
nerals of Alexander the Great ; who, after the death of 
that conqueror, being made governor of Babylon, was 

Hxander tempted, by the example of Alexander’s other captains, to 
i|| Great, let up for himfelf. Eumenes, who had iinoerely at heart 
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3 the intereft of Alexander’s family, folicited Iris afftftance 
H^r18 againft Antigouus, who had openly revolted ; but Seleucus 
tilieftroy Ilot ou]y re hi fed this a ffi fiance, but attempted to deftroy Eu- 

ments lumfelt with his whole army, by cutting the flmces 
of the Euphrates, and laying under water the whole plain 
where they were encamped. Eumenes, however, found 
means to efcape the danger without the lofs of a man. Up- 
on this Seleucus endeavoured to gain over his troops': but 
finding that impoffible, he made a truce with Eumenes, and 
granted him a iafe paffage through his province; but at the 
fame time feat an exprels to Antigonus, defiring him to fall 
upon him before he was joined by the governors of Upper 
Afia. Antigonus did not tail to follow his advice ; but 
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all his provinces; but his fon Demetrius being afterwards 
defeated by Ptolemy at Gaza, Seleucus began to think of 
recovering what he had loft. Being furniihed by PtolemyAtte*9 
with loco foot and 200 horfe, he fet out with that flendertfce recover 
force to attempt the recovery of Babylon. Nothing could T of Baby- 
have a more ddperate appearance than this undertaking ;Ion vvith j* ^ 
yet Seleucus was not difeouraged. On his arrival at Cairhse 
in Mefopotamia, partly by force and partly by perfualion, 
he prevailed on the Macedonians who garrifoaed that place 
to revolt from Antigonus and join him. Being thus rein- 
forced, he entered tire territories of Babylon, where nevr 
fupplies were continually added to his army ; his ancient 
fubjedts flocking to him from all parts, and declaring them- 
felves ready to Hand by him with their lives and fortunes. 
This happened in conltquence of the lenity with which they 
had been treated by Sekucus; whereas Antigonus was uni- 
verlally detefted on account of his feverity. —As he ap-Becomes 
prcached the city, thofe who favoured Antigorms retiredmafter 

into the citadel, but were toon obliged to furreuder ; and iuttlfc tUy' 
that fortrefs Stleucus found his children, frjends, and domef- 
tics, whom Antigonus had kept priloners ever fince his 
flight into Egypt. 

Sekucus having thus made himfelf mafter of Babylon, iij 
the year 312 B. C. began to piepare for encountering An- 
tigoims, who he knew w ould foon attack him with all his r 
fence. Nicanor, governor of Media under Antigoims, firftDefeats- 
advanced again!! him at the head of 10,000 foot and 7oooNican°A 
horfe ; but Seleucus, with only 3000 foot and 400 horfe, 
having drawn him into an ambufli, cut off almoft the whole 
of his army, and fuch of the foldiers as had eicaped the 
daughter willingly enlifted under his banner. 

The confequence of this victory was the fubmiflion of all 
Media and Sufiana; which alarming Antigonus, he fent his 
fon Demetrius with an army of 5000 Macedonian foot, 
10,000 mercenaries, and 4000 horfe. Sdeucns was then in 
Media ; and Patrocles, whom he had left to take care of 
Babylon, finding his force inadequate to that purpofe, com- 
pelled the inhabitants to leave the city and difperfe them- 
felves in the adjacent countries, while he himielf, with what 
troops he had, retired into two forts, which he thought 
could eafily be defended. When therefore Demetrius en- 
tered Babylon, he was furpriled to find it deferted, upon 
which he inftantly attacked the forts. One was quickly 
reduced ; but as the other held out till the expiration of 
the time which had been allowed him by his father, he left 
5000 foot and 1000 horfe under the command of Arche- 
laus to cany on the liege. With the reft he marched away, 
fufiering his foldiers to live at diferetion as he went along j 
which fo provoked the Babylonians, that they were ever af- 
ter attached to Sekucus as if he had been their natural 
prmce. 

On the return of Seleucus to Babylon, he eafily drove 
out the troofis left by Antigonus, recovered the caftle 
which he had garrifoned, and fettled his authority on fuch 
a firm foundation, that it could never afterwards be moved. g 
Having then marched again into Media, he defeated and Nicanor 
killed with his own hand Nicanor or Nicator, whom Anti-3?*'" de- 

.... . gonus had fent agaiuft him ; after which, having fettled the ^ 
having prevailed againft Eumenes through treachery, he affairs of Media, he reduced all Perfia, Ba&ria, and Hyrca- &d* 
next thought of bringing Seleucus himfelf under fubjeftion. nia, fubjedting to his new empire thefe and all the other 

mu r„ h-IS ret.urn to Bab> Ion» therefore, after having been feaft- provinces on this fide the Indus which had been conquered. 
Itly’lnto e(^ WJt^ W^°^e army by Seleucus, he demanded of him Sekucus being now mafter of all the countries which lie 

pt. an account of the revenues of his province. Receiving an between the Euphrates and the Indus, took the title of king 
unfavourable anfwtr to this queftion, Antigonus was fo of Babylon and Media. But, not fatisfied with thelc poffef- 
much exafperated, that Seleucus, not thinking himfelf a fions, ample as they were, he croffed the Indus, in order to 
match for him at that time, thought proper to fty into E- conquer thofe regions which had fubmitted to Alexander 

u rr 1 beyond that river. But, during the time that the generals By the flight of Seleucus, Antigonus was left mafter of of Alexander had been making war- upon his family and up- 

7 on- 

u 
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Syria. on one another, one Sandracottus, a native of India, had 

driven out the Macedonians, and made himfelf niafler of the 
Cedes Indiaw^°^e country. He oppoled Seleucus with an army of 
to Sandro. 6oo,oco men, and a prodi dou? number of elephants; 
coitus for which intimidated the Macedonian fo much, that he offered 
500 e,e- to jeave gandracottus in quiet pofleffion of his dominions, 
I an.s. provided he would furniih him with 50^ elephants. To 

io this Sandracottus readily affented ; upon which Seleucus 
Defeats An-marched back into the weft againft Antigonus, and, in con- 
tigonus, andjlin,ti;on vvith Lyfimtichus and Ptolemy, engaged and totally 

cities*maI^defeated and killed him at Ipfus. Alter this Seleucus 
marched into Upper Syria, which he reduced entirely, and 
built the city of Antioch on the Orontes. In the lame 
country he built feveral other cities; one of which he call- 
-cd Se/eucia, from his own name ; another Apamea, from his 
wife Apama, the daughter of one Artabazus a Periian; and 
a third Laodtcea, from his mother Laodice. Pie ftrft en- 
tered into an alliance with Demetrius, and married Strato- 
nice his daughter; but foon after aflilled Lyfimachus and 
Ptolemy to deprive him of the beft part of his dominions. 
Thus Demetrius being reduced fo low that he could give 
him no farther jealouty, Seleucus betook himfelf to the 
building of another city, which he called like wile Se/eucia, 
and which flood on the place where the city of Bagdad now 
Hands. Befides thefe, he built a great many others ; 16 of 
which he called Antioch, from the name of his brother An- 
tiochus; nine Seleucia, from his own name ; three Apamea, 
from Apama his firft wife ; one Straiunicea, from his fecond 
wife Stratonice ; and fix Laodicea, from his mother .Lao- 
clice. 

In 284 Seleucus entered into a war with Lyfimachus, 
with whom he had hitherto lived in ftridt amity. Out of 
36 general officers left by Alexander the Great, they two 
only furvived, and both were upwards of 70 years old. Ne- 
verthelefs they were both tilled with the ambition and ani- 
mofity of young men. The two armies met at a place call- 
ed Curopedton in Phrygia, where an o’: ftinate engagement 

Defeats and took place. Vidlory was long doubtful : but at laft Lyfi- 
kills i.yfi- machus was run through with a fpear, and died on thefpot; 
tnachuf. on wh;cp his troops betook thcmfelves to flight, and left 

Seleucus mailer of their baggage. This vidlory added to 
the pofieffions of Seleucus all thofe provinces which had for- 
merly been fubjedt to Lyfimachus. The former exulted 
much in his good fortune ; being chiefly pleafed that he 
was now the laft of Alexander’s captains, and by this vic- 
tory became, as he ftyled it, the conqueror of conquerors; and 
on this account he is generally called Nicator, or the ccnque- 

Is Iv'rnfdf ror' triurnpfi> however, on this occafion, was but fhort- 
•treacherouf lived ; for, ieven months after, as he was marching towards 
ly murder- Macedon to take poflefiion ot that kingdom, he was treach- 

eroufly murdered by Ptolemy Ceraunus, on whom he had 
conferred innumerable favours. Philetserus prince of Per- 
gamus purchafed his body at a great price from Ptolemy, 
and lent it to his fon Antiochus ; who, with extraordinary 
pomp, burned it in Seleucia on the fea coaft, ereding on 
the place a magnificent chapel, which he called from his {ur- 
name Ntcalorium. 

Seleucus was fucceeded by his fon Antiochus Soter, who 
held the empire 19 years. Pie refigned to Antigonus Go- 
natus all pretenfions to the crown of Macedon ; and having 
engaged in a war with Eumenes king of Pergamus, he was 

SyHt. 

13 
Anbochus 
Soter. 

*4 
Antiochus 
Theos. 

defeated by him, and obliged to yield up pait of his domi- 
   1_TA ¥ l-i f1 \xrac Kv JUS mons. Pie died in 261 B. C. and was fucceeded Dy 

fon Antiochus Theos; who having engaged in a war with 
Ptolemy Philadelphus king of Egypt, the Parthians and 
Bctdrians took an opportunity to revolt, and could never 
afterwards be reduced. In 246 B. C. he was poifoned by 
his wife Laodice, whom he had divorced for Berenice daugh- 

17 

ter to Ptolemy, with whom he made peace on the revolt of 
the Baftrians. On the death of Ptolemy, Antiochus di- —'w 
vorced Berenice, and took back Laodice } v/ho, to fecure 
herfelf againft the effects of bis fickle difpofition, poitoned 
him, as we have juft mentioned, and raifed to the throne her 
own fon, named Seleucus Caltmcus. Not thinking herfelfSeleucu* 
fafe, however, as long as Berenice lived, Laodice began im-f^Uimcui, 
mediately to concert meafures for putting both her and her 
fon to death. Berenice attempted to fave herfelf by retiring 
to Daphne, where file (Put herfelf up in an afylum built by 
Seleucus Nicator. There (he was clofely befieged by the 
fons of Seleucus ; of which the cities of Alia having intel- 
ligence, formed a confederacy in her favour. Her brother 
the king o^’ Egypt alfo haftened to her relief with a conli- 
derable army; but before either of thefe could come to her 
affiftance, both fhe and her fon were barbaroufly murdered, 
with all the Egyptians who attendel them. 16 

Ptolemy, on hearing the melancholy news of his filter’sGreat 

death, determined to take the molt levere vengeance on heU^b^* 
murderers. Joining his forces to thefe of the Afiatics, heC0„qUe e(j 
carried every thing before him. Having in the firft place by Pto era 
put an end to the life of Laodice, he made himfelf mafter of^ueigetei- 
all Syria and Cilicia; then paffing the Euphrates, he fub- 
dued all the country as far as Babylon and the Tigris; and 
had not the progrefs of his arms been interrupted by a {edi- 
tion which obliged him to return to Egypt, it is more than 
probable that he would have fubdued the w hole Syrian em- 
pire. As foon as he was returned, Seleucus attempted to 
revenge himfelf ; but his fleet being deftroyed by a violent 
ftorm, and his land-army defeated by Ptolemy, he conclu- 
ded a truce for ten years. During all this time the Parthian 
prince had eftabliflied himfelf fo firmly on the throne, that 
it was in vain to think of difpofftffing him. However, as 
foon as his other affairs would permit, Seleucus undertook 
an expedition againft Arfaees the Parthian monarch ; byseleucui 
whom he was utterly defeated, taken prifoner, and carried Jeivaed 
into Parthia, where he died four years after. Pie was fuc-3"^^ 
ceeded by his eldeft fon Seleucus Ceraunus, a weak prince,!fie l.ar- 
who was poifoned by a confpiracy of two of his officers, thians, 
when he had reigned one year; after which his brother An- 
tiochus, furnamed the Great, afeended the throne in 225 
B. C.   

In the very beginning ofhis reign, twro of his generals, Anriochi 
Alexander and Molo, rebelled againft him. The former had^e Grea 
been apoointed governor of Perfia, and the latter ot Media; 
but they, defpifing the king’s youth, refufed to obey. The 
occafion of this revoltTs faid to have been their dread of the 
cruelty of Hermias the king’s prime minifter; and as they 
hoped to draw into their fchemes Achseus governor of the 
provinces of Afia Minor, they doubted not of fuccefs. In 
this, however, they failed; but this did not difeourage them 
from proceeding in their re': ellion. Epigenes, the comman- 
der of the troops about the king’s petfon, advifed him to 
march Vuthout delay againfl the rebels; but as Hermias re- 
proached him with treachery and a defign to betray the 19 
king into the hands of his enemies, Antiochus fent two of 
his generals into the eaft, while he himfelf undertook an ex-c.e)bfui e: 
pedition againft Ptolemy Philadelphus, wdth a view of re-Feiition 
Covering Ccelefyria. In this attempt, however, he was dif-gainftE 
appointed ; and the generals whom he had fent into theDT1, 

eaft were totally defeated, and their troops cut off: upon 
which he determined to lay afide for the prefent his Syrian 
enterprife, and march in perfon againft the rebels. This 
was again oppofed by Hermias; but as he found it impof- 
fible to alter the king’s mind, the treacherous minifter found 
means to get Epigenes the author of this projedl executed, 
under pretence of holding a correi’pondence with Molo one 
of the rebel chiefs. Antiochus in the mean time purfued 
g his 
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Syria, his march again ft the rebels, whom he debated in a pitched dieraj but Antiochua having inyefted the place, Scopas was 

battle ; upon which their chiefs laid violent hands on them- reduced to the neceflity of furrendering at difcretion. The 
f) preflcs ^ve3* Pn his return he received the fubmiffion of the king purfued his conquefts; recovered all Paleftine and Cce- 

L,; rebel- 
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another. ^ tra;tor> byaccufing Achseus oFtreafon, had obliged him 

to revolt in his own defence ; fo that the king had {hill two 
important wars on his hands, viz. that with Ptolemy king 
of Egypt, and the other againft Achaeus. After fome de- 
liberation, he rel'olved to march firll againft the king of E- 
gypt ; and was at firft very fuccefsful, reducing many cities 

?t in Cxlefyria and Paleftine, and defeating the Egyptians in 
Treated a pitched battle : but in the year 217 B. C. being worfted 
Hthe E- in the battle of Raphia, he was obliged to abandon all his 

conquefts ; of which PtoleiKy immediately took pofleffion, 
and Antiochus was% obliged to cede them to him, that he 
might be at leifure to purfue the war againft Achseus. 

Antiochus having made vaft preparations for his expedi- 
tion, foon reduced Acha-us to fuch diftrefs, that he was 
obliged to {hut himfdf up in the city of Sardis, which he 
defended for fome time with great bravery ; till at Eft, be- 

it ing betrayed by two Cretans, he was delivered up to the 
I 1'uccef- king, and by his order put to death. Antiochus then un- 
ijfithc dertook an expedition againft the Parthians, whom he obli- 

ged to conclude a peace on very advantageous terms. He 
then turned his arms againft the king of Badlna, whom he 
alfo compelled to agree to his terms ; one of which was, 
that he fhould give him up all his elephants. For the con- 
firmation of the treaty, the king of Ba&ria feot his fon to 
Antiochus ; who being taken with his majeftic mien and 
agreeable converfation, gave him one of his daughters in 
marriage. He then crofled Mount Caucafus, and entered 
India ; where having renewed his alliance with the king of 
that country, he received alfo of his elephants, which in- 
creafed his {lock to 150. From India he marched into A- 
rachofia, Drangtana, and Carmania, eftablifhing order and 
difeipline in all thole countries: then paffing through Per- 
iia, Babylonia, and Mefopotamia, he returned to Antioch, 

[L3 after an abfence of feven years. 
■|rsi into In the year 204 B. C. Antiochus entered into a league 

a *5‘e... with Philip of Macedon, on purpofe to deorive Ptolemy E- 
H^j^piphanes, the infant king of Egypt, of all his dominions, 
aioft the r^[ie Egyptians, however, put the young king under the 
|| of E- tuition of the Romans ; who immediately required the con- 
l • federate princes to defift from any enterprife againft the king 

of Egypt, under the penalty of incurring the difpleafure of 
the republic. Alter delivering this meffage, M. Emilias 
Lepidus, one of the ambaffadors, repaired to Egypt, where 
he took upon himfelf the office of regent and guardian to 
the young king. Having regulated affairs there" in the beltv 

manner he could, he returned to Rome, after having ap- 
pointed one Ariftomenes, an Acarnanian, to be chief*mini- 
ller to the king. Ariftomenes being a man of prudence 
and fidelity, acquitted himfelf very well in his new llation. 
Having taken care to recruit his army as well as he could, 
he fent one Scopas, a man of great authority among the 
Attolians, into that country, to raife auxiliaries. Scopas 
foon railed an army of 6owo iEtolians, at that time reputed 
the bell foldiers in the world; and having joined the Egyp- 
tian army, reduced all Judea, put a garrifon into the caltle 
at Jerufalem, and, on the approach of winter, returned to 
Alexandria loaded with booty. Thefe exploits, however, 
were performed when Antiochus was abfent in Afia Minor; 

4 and no fooner was he returned, than the face of affairs was 
■p3 changed. Scopas was defeated in a pitched battle, where 

rmy 0I.ie kis men were deiltoyed. He himfelf efcaped to 
Sidon, where he fhut himftlf up with 10,00© of his fol- 
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cities in Afia Minor immediately had recourfe to the Ro-q»efts 
mans, who fent an embaffy to Antiochus on the occaiion ; c.heckecl ^ 
but as both parties put on thofe haughty and imperious ^11^°* 
airs to which they thourjht the greatnefs of their power * 
gave them a right, no fatisfaftion was given, but every thing 
tended to an open rupture. While matters were in this fi-Hannibal 
tuation, Hannibal the Great being obliged to leave his own flees to him 
country, fled to Antiochus: from whom he met with af?rProtet* 
gracious reception. As Hannibal had, while a child, fworntl0n’ 
perpetual enmity againil the Romans, he ufed all his eloquence 
to perfuade A ntiochus to make war with them ; and as the 
many vi&ories which he had gained over them left no room 
to doubt of his capacity, Antiochus doubted nothing of be- 
ing able, by his affiftance, to conquer that haughty people. 
Several embaffies paffed between the two nations; but chief- 
ly with a defign, on the part of Antiochus, to gain time. 
Hannibal endeavoured to draw' his countrymen into the 
confederacy againft Rome, but without effedt. A ntiochus. Antiochus 
having ftrengthened himfelf by feveral alliances, at laft refolved n"g!e<fls the 
to begin the war in earned. To confult on the meafures.advic<: of 

proper to be taken, he called a council of war; but exclu-Hanni'JaL 

ded from it the only man vvhofe advice he ought to have 
followed ; namely, Hannibal the Carthaginian. The rea- 
fon of this was, that he had become jealous of him from the 
too great intimacy, as he thought, which he had kept with 
the Roman ambaffadors. Hov/ever, in this council it was 
agreed that the war {hould be immediately commenced- 
The King himfelf was prevailed upon by the iEtolians ta 
pafs over into Greece, and at the fame time entirely to re- 
jedl the advice which Hannibal had formerly given, offend- 
ing him with an army into Italy. Here he was made gene- 
raliffimo or all the Greek forces; but made none of thofe 
efforts that had formerly obtained him the title of Great. 
Indeed it now plainly appeared, not only that he was inca- 
pable of carrying on war againft fuch enemies as the Ro- 
mans, but even of accepting proper advice when it was given 
him. In another council, into which Hannibal was ad- 
mitted, that commander advifed the king, before he under- 
took any thing die, to ufe his utmoft endeavours to gain, 
over Philip of Macedon ; which, he faid, was a ftep fo im- 
portant, that if it could be gained, they might, without 
much ado, become mailers of all Greece. But if Philip 
could not he prevailed on to make war on the Romans, he 
was of opinion that the king Ihould fend his fon Sdeucus 
into Macedon at the head of an army, and thus prevent. 
Philip from giving the Romans any affiftance. But he ftill 
maintained, that the only way to defeat the Romans was to. 
fend an army into Italy. This advice was again rejedled 
and the king imprudently became the aggreffer, by falling 
on a body of 500 Romans before war had been declared. 
He alfo made king Philip his enemy, by entertaining the 
regent of Athamania, who was a pretender to the crown as 
of Macedon. To complete all, he himfelf fell in love, tho’ ri's ftame-- 
above 50 years of age, with a beautiful young woman ot'fui bcha' 
Chalcis, whom he married ; and became fo great a Have toV1°Ui' 
this paffion, that he entirely negledled his affairs ; the army 
gave themfclves up entirely to diffipation and debauchery, 
and every trace of military difeipline vanilhed. 

In the year 191 B. C. Antiochus was raifed from his le- 
thargy by a declaration of war againft him at Rome, and 
let out for uEtolia. His army at this time amounted to no 
mure than io>qoq foot and 500 horfe. He had been made. 

to 
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fjyiia. to "believe tliat he would receive a vail reinforcement in M- 
K  — tolia : birt when he came to make the experiment, he foon 

, r9 . , found his miftake ; all the trooos he conld raife there 
bV:he»o- amounted to no more than 4000 men. With this force, fo 
rrai.- at exceedingly inadequate to the purpofe, he was obliged to 
Thermopy-0pp0fe the." Roman afnry, who were advancing in conjunc- 
lie* , tion with the Macedonians, and had already made-furprlang 

ftroorefs. Antiochus feteed the Straits of Thermopylae ; 
bo/was driven from tlrem by the Romans, the king himielf 
being the fir'll that fled. Almoft his whole army was de- 
flroyed in the battle or in the ptn fnit, and Antiochus re- 
turned with difg'tac'e into A !ia. 

Moon after hifi return, Antiochus equipped a fleet of .200 
fail; on which he immediately embarked for the Thracian 
Cherfonefus, now Crrm Tartary, where he fortified the ci- 
ties of Lyiimachia, Se/h’.s, and Abydos, with others in that 
neighbourhood, to prevent the Romans, from eroding the 
Helleipont. In the mean time Polyxenidas the Syrian ad- 
miral fent intelligence to the king that the. Roman fleet had 

H’s fleet appeared off Delos; upon which he deliredhim to ftes them 
defeated by out and engage them at all events. He did fo, and wasde- 
that of the feated with the lofs of 40 fhips taken or funk in the engage- 
Romans. rnent. 'pbrs was foon after revenged by the deffruaion of 

the Rhodian fleet by the artifice of Polyxenidas; but in 
the' end the king’s affairs went everywhere to wreck. Ha- 
ving laid fiege to the city of Pergamus, he was obliged to 
raife it with'lofs; the Phoenician fleet commanded by Han- * V .T » W.*   ,    ^ - 

fleets with rfibal was defeated by the Rhodians; and foon after the 
two Other gyr;an ^eet under Polyxenidas was utterly defeated by the 
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becomesandRomans. " Antiochus was fo much difheartened by thefe re- 
Iike'onc in-peatecl defeats, that he appeared like one . infatuated. In- 
fatuated. ftead of fortifying more ftrongly thofe cities which lay on 

the frontier^ of his kingdom, he entirely deferted them: and 
thus Lyfirnachia and Abydos, the two keys to Afia, fed 
into the hands of the Romans without the lead refiflance.. 

The arrival of the Romans in Afia ftrnek Antiochus with 
Rich terror, that he inflantly fned for peace. The terms he 
offered were indeed very advantageous, but by no means 
agreeable to the expectations of the Romans. 1 hey there- 
fore gave him this final anfvver : 1. That fmee he had drawn 
upon himfelf the war, he fhould defray the whole ex-pence 
of it; 2. That he (hould reftorc liberty in general to all the 
Greek cities in Afia; and, 3. That to prevent future hoffi- 
lities, he fhould rclinqtiifh all Afia on this fide Mount d au- 
ius. Thefe terms, however, ftill appeared to him fo into- 
lerable, that he refolved to continue the war ; and determi- 
ned alfo to take the moft imprudent method of carrying it 
©n, namely, by hazarding all on the event of a general en- 
gagement. The king encamped near Magfiefia, and drong- 
ly fortified his camp. The Romans intuited him in Ids 
trenches, and propofed to attack his fortifications.il he con- 
tinued to decline an engagement. At lad the king, think- 
ing it would be diameful for him longer to refufe an engage- 
ment, being at the head of an army far more numerous than 
that of the enemy, in a friend’s country, and in the tnidd of 
his allies, refolved at all events to accept the challenge, and 
accordingly prepared for a dcciiive battle. . 

Battle of The Roman army confided of four legions, partly Ro- 
Magndia. mans and partly Latins, each legion at this time, containing 

ccoo men, and of 7000 auxiliaries fent by the kings of Per- 
Jamus and Macedon ; but of thefe 2000 were ordered to 
guard the camp during the adiou. The Romans were pott- 
ed in the centre, and the Latins in the two wings, the.left 
of which extended to the river. On the fide ot the right 
wing, to cover and fuppoft It, the eonful poked the auxi- 
liary troops of Lumenes, a fitiall body of horfe, and fome 
Trallians'and Cretans lightly armed.. Sixteen elephants 
which the Romans had were placed behind the army by way 
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of corps-de-referve, the cotifnl not thinking it proper to op- 
pofe them to thofe of the enemy, which were dr more nu- 
merous, being in all 52, and betides excelled the Roman 
elephants in flrength, height, and courage, the former be- 
ing brought from Ii?d!a and the latter fiom Africa. As 
for the Syrian army, all the nations of the ead feemed to be 
affembled to fupport the ca'ufe of Antiochus. but the 
main flrength of it confided in -6,000 foot, armed after five 
Macedonian manner, who compoed the phalanx. Ibis 
body faced every way, was armed with long pikes, and 
taught to fight in clofe order, as tne foldiciS o. Alexander 
the Great had formerly been. Antiochus did not draw up 
his phalanx as ufilal, but divided it into to companies iepa- 
rated from each other, placing, in the {paces between each 
of the companies, an elephant loaded with a tower fu.l or 
armed men. On the right of the phaianx was diawn up in 
aline part of the cavalry, viz. 1500 Aftatic Gauls, 3000 
horfe armed cap-a-pee, and icoo more, the flower of the 
Median cavalry. A.t fome didance from thele foilowedthe 
cavalry of the king’s houfehold richly clothed, and weaving 
bucklers plated over with diver. In the fame line 1200 
Scythians on horfcback, armed with bows and arrows, made 
a great figure, being all chofen men, and of an extraordi- 
nary fize. The light-armed troops, to the number of vooo, 
partly Tradians and partly Cretans, with ic,coo Myfian 
archers and 4000 men more, partly Cyrtceans armed with 
flings, partly Perfians armed with bows, and paitly Arabians 
mounted on dromedaries, doled the right wing, which was 
led on by the king in perfon, fnrroundcd by a body of Sy- 
rians and Lydians well mounted, but riot heavily armed. 
The leit wing was commanded by Seleucus and Antipater; 
the former the king’s fon, and the latter his nephew, and 
difpofed thus: Clofe to the phalanx were poked 15CO 
Galatians and 200O Cappadocians, which king Ariarathes 
had fent to the affidance of his father-in-law. Next to thd'e 
were placed 2700 auxiliaries fent from different countries ; 
thefe were followed by 3000 cuirafliers well mounted; and, 
ladly, in the flank of this wring marched 2000 horfe lightly 
armed. At fome diftance were placed feveral fmail bodies 
of light-armed troops both foot and horfe ; among which 
were 2500 Galatian horfe, fome iarentines, Cretans, Ca« 
nans, Cilicians, &c. The phalanx, which was in the centre, 
was commanded by three officers of didindtion, Viz. Minio, 
Zeuxis, and Philip. A. vad number of chariots, armed with 
hooks and feythes, were drawn up before the fird line, as 
were likewife a great many elephants carrying towers with 
feveral floors, all filled with flingers and archers ; belides 
many camels, animals then unknown to the Roman troops, 
mounted by Arabians armed with fvvords fix feet long, that 
the riders might from their backs reach the enemy, i ho 
Romans had" never feen a more numerous army, nor one 
more finely adorned; neverthelefs they never ffiowed fo great 
a contempt for an army as for this which they were now 
going to attack. 

On the day of the battle the weather proved very favour- 
able to the Romans; for a thick fog riling in the morning, 
the day was almod turned into night, fo that the Syrian 
commanders could not have all the corps under their com- 
mand in view, on account of theifl great uxtent, nor fend 
them prooer orders in time; whereas the fog was not thick 
enough to prevent the Roman generals from feeing their (e- 
veral bodies at the greated diffonce, as the)- took up but 
little ground. Betides, the damp which was occafioned by 
the fog flackened the drings of the enemy’s bows, fo that 
the Asiatics who ufed them could Ihoot their darts and ar- 
rows but faintly* The whole dependence of Antiochus in 
the fird attack was on his armed chariots, which were to 
cut their way into the Roman army. For this purpofe they h'ad 
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j(ia. h«d long halberts fattened to their pole*, and fiiarp hook* 

to their axle-trees ; the former were about the height of a 
a-iin be-man,8 hea<h and the latter almoft fwept the ground, and cut 
^v irof off the legs of all who ftood in their way. But Eumenes 
ymiies. undertook to render them ufelefs, and even fatal, to the ene- 

my. This brave prince, putting himfelf at the head of the 
bowmen and (lingers, ordered them to charge, not in a bo- 
dy, but divided in platoons, and to aim only ^t the horfes in 
the chariots. Accordingly, as foon as the chariots moved, 
Eumenes advanced at the head of his men, who pouring on 
them from every quarter darts, ftones, and javelins, and at 
the fame time fhouting as loud as they could, fo frightened 
the horfes that they could no longer be kept in order, but 
fcouring up and down, and turning againtt their own troops, 
fell on the Arabians who fupported them, which occattoned 
a great confufion in that quarter, Thofe in the Syrian ar- 
my who were at a diftance, hearing the noife and outcries, 
and not knowing the caufe of them, were ftruck with no 
fmall terror. After this advantage, the Roman cavalry ad- 
vanced, and fell on thofe whom the chariots had put in dif- 

Chuy- order. The Syrians being already intimidated, after a faint 
umo refiftance gave way ; and the Romans made a great flaugh- 
r* ter of their men and horfes, both being borne down with 

the weight of their heavy armour. Eumenes charged the 
left-wing, in which Seleucus commanded, with fuch vigour, 
that he put it to flight; and the fugitives flying to the 
phalanx for proteftion, put that body likewife in diforder: 
v'hich Domitius obferving, advanced againft it at the head 
of his legionaries, but could not break it till he ordered his 
men to attack the elephants ; which, as before obferved, 
were placed in the fpaces between the companies. The Ro- 
mans had learned, in their wars with Pyrrhus and Hannibal, 
not to fear thofe monfters which were once fo terrible to 
them. They attacked them, therefore, with great refo- 
lution and driving them againft the phalanx, put that 
body into diforder, by means of thofe very animals which 
had been potted there for its defence. 

But in the mean time advice was brought that the left 
wing of the Romans was in great danger. Antiochus, who 
had ©bferved that the flanks of the left wing were quite 
open and uncovered, the four fquadrons which covered it 
having joined the reft of the cavalry to fall upon the ene- 
my’s left wing, had charged it at the head of all his auxili- 
aries, not only in front but in flank. The Roman infantry, 

L feeing themfelves in imminent danger of being furrounded 
and hemmed in on all fides, fled in great diforder to their 
camp, which was guarded by 2000 men under the com- 
mand of a legionary tribune called JEmiHus. This man fee- 
ing the Romans flying towards him, marched out at the 
head of all his troops to meet them ; and after having bit- 
terly reproached them for their cowardice and ignominious 
flight, ordered his men to draw their fwords, and cut in 
pieces {uch as ftiould advance one ftep farther, or refufe to 
face about againtt the enemy. This order, given fo feafon- 
ably, and put in execution without mercy a^aiuft fome, had 
the defired effeCf. Thofe who were flying firft halted ; and 
then, being both reinforced and encouraged by jEmilius, re- 
turned under his conduct; to wipe off the difhonour of their 
flight. At the fame time Attains the brother of Eumenes, 
having left the right wing on his receiving advice that the 
left was in danger, arrived very feafonably with 200 horfe. 
Antiochus obferving that the troops which had fled were 
returning to the battle, and that the enemy’s right wing 
was ready to fall upon him, turned his horfe -about and fled. 
This ferved in a manner as a fignal for the reft of the troops, 
for the whole-Syrian army immediately turned their backs. 
Eumenes alone purfued them at the head of the cavalry, 
-and made a moft dreadful havock of the fugitives. The 
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Romans walkmg over heaps of dead bodies, efpec’ally where SyrU-, 
the phalanx ftood, marched up to the Syrian camp, attack- ' v——* 
ed, and plundered it- The riches they found in it are not Au/thei* 
to be deferibed : but the taking of it coft the Romans acan-pta- 
new battle, which proved more fatal to the Syrians than^n. 
that in the field ; for the Romans having, in fpite of a moft; 
defperate reiiftance, forced the intrenchments, gave no quar- 
ter, but put all to the fword wkhout diftindtion. There 
fell this day in the battle, in the purfuit, and in the plunder 
of the camp, 50,000 foot and 4000 horfe ; 1500 were ta- 
ken prifoners, and 15 elephants. In the confular army there 
were but 300 foot killed and 25 horfe. Eumetres had only 
15 of his men killed ; fo that this victory, as we are told by 
the ancients, feemed a prodigy to all nations both of the 
eaft and weft. 

Antiochus retired to Sardis with as many of his forces 
that had efcaped the flaughter as he could draw together. 
From Sardis he foon marched to rejoin his fon Scleucus, 
who had fled to Apamea. As for the conful, he took ad- 
vantage of the king’s defeat and flight, making himfelf maf- 
ter of all the neighbouring countries. Deputies battened 
to him from all parts; the cities of Thyatira, Magnefia, 
Trallis, Magnefia in Caria, all Lydia, and Ephefus itfelf, 
though highly favoured by Antiochus, declared for the R©« >. 
mans. Polyxenidas, upon the news of the king’s defeat, 
left the port of Ephefus, and failed to Patara, where he 
landed with a very fmall guard, and returned by land into 
Syria. The conful took the road to Sardis, which opened 
its gates to him. As he flopped there, his brother Africa- 
nus, as foon as his health allowed him, came and joined him 
in that city, and congratulated him on the glory he had fo 
lately acquired. 

Antiochus finding his affairs in a bad fituation both by 
fea and land, and not daring to appear before the confular 
army in the field, fent Antipater his brother’s fon, and 
Zeuxis, who had been governor of Lydia and Phrygia, to 
fue for a peace. They were ordered to treat chiefly with 
the elder brother, of whofe clemency and good nature An- 
tiochus entertained a high opinion. Accordingly, on their 
arrival at Sardis, where the conful then was with his bro- 
ther, they addreffed the latter, and were by him prefented 
to the conful. Their fpeech was very fubmiflive, and fuch 
as became a vanquifhed people. 

Hereupon a council was fummoned, and after long de- 
bates the ambaffadors were called in ; and Scipio Africanus 
being defired by the conful to acquaint the deputies with 
the refolutions of the affembly, is faid to have expreffed him- 
felf in the following terms : “ We are fenfible that the vic- 
tory which we have lately gained is owing to the gods, and 
therefore fhall treat the vanquiftred with moderation, de- 
manding little more of them now than we did at our firft; 
entering into Afia. Antiochus fhall obtain a peace upon Antiochus 
the following terms : That he give up his pretenfions toohrains. 
Europe, confine his dominions to Afia beyond Mount Tau- ver^hard 
rus ; and that he pay 15,000 Euboec talents for the ex-terms." 
pences of the war; 500 down, 2500 when the fenate and 
people fhall confirm the articles, and 1000 more every year 
for 12 years together. We alfo infifl upon his fatisfying 
king Eumenes, and his paying him the 400 talents he owes 
him, and what remains due for the corn which his father 
fent to the king of Syria. It is likewife the pleaftire of the 
council that you deliver up to us Hannibal the Carthagi- 
nian, Thoas the iEtolian, Mnefilochus the Acarnanian, and 
Philo and Eubulus two Chalcidians; forthefe have been the 
authors of our diviiions, the incendiaries who kindled the 
prefent war. Laftly, the king of Syria, for a further proof 
of his fincerity, fhall give us 20 fuch hoftages as we {hall 
choofe, of whom Antiochus his youngeft fon (hall be one.’, 
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The ambafladors of Antiochus had been ordered to re- 

fufe no terms ’> and therefore thefe were accepted, and the 
whole affair concluded. So that the Syrian ambafladors 
row prepared to fet out for Rome, to get the conditions of 
peace prooofed by Scipio ratified there. Tn the iruan time, 
the conful dividing his army into three bodies, put it into 
winter-quarters ; one part continued at Ma >nefia, another 
was fent to Trallis, and the third to Ephefus, where the 
Scipios took up their quarters. There they received a new 
embaffy from Antiochus, with thehofla^es he had promifed, 
the Roman prifoners and deferters, and the llrangers which 
the conful had demanded, except Hannibal, who after the 
king’s defeat had fled out of his dominions ; and Thoas the 
jEtolian, who, as foon as he heard that a treaty was on foot 
between Antiochus and the Romans, had returned to JEto- 
lia, where a war was likely to break out between that re- 
public and Rome. L. Aurelius Cotta was fent with the 
ambaffadors to Rome, to acquaint the fenate with the par- 
ticulars of the treaty. When they appeared before the con- 
fciipt fathers, they fpoke with great fubmiffiom and only 
defired them to ratify the articles which the Scipios had of- 
fered to their mailer. The fenate, after examining them, 
ordered that a treaty of peace fhouldbe concluded with An- 
tiochus, and the articles of it engraved on brafs, and fixed 
up in the Capitol. They only added one claufe, which was, 
That the Syrians fhould change every year all their hofta- 
ges, except the fon of king Antiochus, who Ihould continue 
at Rome as long as the republic thought fit. The peace 
being thus ratified, and all Alia on this fide Mount f aurus 
delivered into the hands of the Romans, the Greek cities 
were by them reftored to their liberty, the provinces of Ca- 
ria and Lydia given to the Rhodians, and all the reft that 
had belonged to Antiochus bellowed upon Eumenes. 

Antiochus did not long furvive his misfortune at Magne- 
fia. Some tell us, that being greatly puzzled how to raife 
the fum he had engaged to pay to the Romans, he feized 
on the riches which had for many ages been depofned in a 
temple of Jupiter Belus in the province of Elymais ; upon 
which the populace rofe in arms, and flew him and ah his 
attendants. Others inform us, that he was killed at an en- 
tertainment by one of his guefts. 

Antiochus the Great died in 187, and with him the glory 
cf the Syrian empire. The Romans now gave laws to the 
kings of Syria, infomuch, that when Antiochus Epiphanes 
the grandfon of Antiochus the Great hefitated at obeying 
the commands of the fenate, one of the ambaffadors drew a 
circle round him with a rod on the floor, and told him that 
he fhould not go out of that fpot before he had told him 
what he was to do. The moll remarkable tranfadlions of 
this prince are h:s wars with the Jews, and perfecutions 
of them ; of which a full account is given under the article 
Jews. After a variety of ufurpers and tyrants, the king- 
dom of Syria fell under Tigranes king of Armenia in the 
year 8 ? B. C. ; and upon his overthrow by the Romans, it 
became a province of the dominions of the republic. Piom 
them it was taken by the Saracens in the icign of the caliph 
Omar, and is now a province of Turkey in Ana. 

Syria is in fome meafure only a chain of mountains, va- 
rying in their levels, fttuation, and appearances. The part 
of the country, however, next the fea is in general low, 
and befides this there are feveral extenfive valleys. The cli- 
mate on the fea-coaft and in thefe valleys is very hot, but in 
the higher Darts of the country it bears a good deal of re- 
femblance to that of France. Syria is exceedingly fertile, 
and the variety of its produaions is very great. Befides 
■wheat, rye, bailey, beans, and the cotton plant, which is 
cultivated everywhere, Paleftine abounds in feiamum, from 
which oil is procured, asd doura as good as that of Eg)pt* 
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Maize thrives in the light fori of Balbec, and even rice is 
cultivated with fuccefs on the borders of the marfhy coun- 
try of Havula. They have lately begun to plant fu.rar- 
canes in the gardens cf Saide and of Bair out, and they find 
them equal to thofe of the Delta. Indigo grows without cul- 
tivating on the banks of the Jordan, in the country of Bifan, 
and only requires care to make it of an excellent quality. 
The hill-fides of Latakia produce tobacco. Gaza produces Pointy', 
dates like Mecca, and pomegranates like Algiers ; Tripoli ovy/,, 
affords oranges equal to tbofe of Malta; Bairout figs likevoU 

thofe of Marfeilles, and bananas not inferior to thofe of St 
Domingo ; Aleppo enjoys the exclufive advantage of pro- 
ducing piitachios ; and Damalcus juftly boafts of pofleffing 
all the fruits known in our provinces. Its ftony foil fuits 
equally the apples of Normandy, the plums of Touraine, 
and the peaches of Paris. Twenty forts of apricots are 
reckoned there, the ftone of one of which contains a kernel 
highly valued through all Turkey. The cochineal plant, 
which grows on all that coaft, contains perhaps that pre- 
cious infedl in as high perfection as it is found in Mexico 
and St Domingo. 

The inhabitants may be divided into three principal claf* 
fes : the defeendants of the Greeks of the Lower Empire ; 
the Arabs, their conquerors; and the Turks, the prefent 
ruling power: and thefe again, the ftrft into three, the fe- 
cond into four, claffes ; befides three wandering tribes of 
Turkomen, Curds, and Bedouin Arabs. The ancient in- 
habitants before the Greeks under Alexander are entirely 
loft. The inhabitants are in general ©f a middling ftature, 
and the eyes of the women almoft everywhere beautiful, and 
their (hape correft and well proportioned. The general 
language is Arabic. Syriac is a dead language. 

SYRINGA, the Lilac, in botany : A genus of plants 
belonging to the clafs of diandria, and order of monogynia ; 
and in the natural fyftem ranging under the 44th order,. 
Sepiaria. The corolla is quadrifid, and the capfule is bilo- 
cular. There are three fpecies, the vulgaris, perlica, and 
filfpenfa. The two firft are natives of Perfia, and the laft 
of Japan.—The vulgaris, which is diftinguifhed by ovate 
heart-fhaoed leaves, was cultivated in Britain about the year 
J597 by*Mr John Gerard.—The perjica, which has lanceo- 
late leaves, was cultivated in 1658; but how long both 
fpecies might have been introduced into Britain before thefe 
dates, it is perhaps impofiible to afeertain. 

SYRINGE, a well-known inftrument, ferving to imbibe 
or fuck in a quantity of fluid, and to fquirt or expel the 
fame with violence. The word is formed from the Greek 
mpyi, or the Latin fyrinx “ a pipe.”—A fyringe is only a 
fingle pump, and the water afeends in it on the fame prin- 
ciple as in the common fucking-pump. See Hydrosta- 
tics, n° 2 7, e/yeg. 

SYRUP, in pharmacy, a faturated folution of fugar, made 
in vegetable deco&ions or infulions. See Pharmacy, ch. 
xxm. 

SYSTEM, in general, denotes an affembtage or chain of 
principles and conclufions, or the whole of any doftrine, 
the feveral parts whereof are bound together, and follow or 
depend on each other; in which fenfe we fay ifyfiem of phi- 
lofophy, a fyftem of divinity, &c. The word is formed from 
the Greek “ compofition, compages.” 

System, in the animal economy, the vafcular, the ner~ 
vous, and the cellular. See Anatomy. 

System, in mufic, an affemblage of the rules for harmo- 
ny, deduced from fome common principle by which they are 
reunited ; by which their conneftion one with another is 
formed ; from whence, as from their genuine fource, they 
natively flow; and to which, if we would account for them, 
we muft have recourfe. See the articles Chromatic, Dia- 
3 tonic*. 
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SYS 
ionic, Enharmonic,. Harmony, In ter vAr^, 
sic. 

System, in botany. See Botany, page 430. 
System, in aftronomy. See Astronomy. 
SYSTOLE, in anatomy, the contraction of the heart, 

whereby the blood is drawn off its ventricles into the arte- 
ries; the oppofite (late to which is called the diaftole, or di- 
latation of the heart. See Anatomy, nJ 124. 

SYS TYLE, in architecture, that manner of placing co- 
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and Mu- lumns where the fpaee between the two {hafts confifts of two 

diameters or four modules. 
SYZYGY, Syzygia, in aftronomy, a term equally ufed 

for the conjunction and oppofition of a planet with the fun. 
The word is formed from the Greek eoi^vy-ia, which proper- 
ly fignifies conjunSio. On the phenomena and circumftancej 
of the fyzygies a great part of the lunar theory depends* 
See Astronomy. 

Syjrypry. 

T- 

nii-uis 
Tor t, the 19th letter and 16th confonant of our al- 

» phabet ; the found whereof is formed by a llrong 
expulfion ©f the breath through the mouth, upon a hidden 
drawing back of the tongue from the fore-part of the palate, 
with the lips at the fame time open. I he proper found of 
t is expreffed in moft words beginning or ending with that 
letter ; as in tale, tedy holy put. Ti before a vowel has the 
found of //, or rather of Jhi, as in creationy except when f 
precedes, as in qwjlion ; and in derivatives from words end- 
ing in ty, as, mighty, mightier. 7h has two founds ; the one 
foft, as thou, father ; the other hard, as thing, third. The 
found is loft in thefe words, then, thence, and there, with their 
deiivatives and compounds ; and in the words that, this, thus, 
thy, they, though ; and in all words in which th comes be- 
tween two vowtIs, as, whether, rather j and between r and 
a vowel, as buriLn. 

In abbreviations, amongft the Roman writers, T. ftands 
for Trtus, Titius, See.; 'Tab. for Tabul rius ; i ab. P. H. C. 
JfbuLrius Provinc'ut Hijpani* Citerioris ; Tar. Tarquinius ; 
Ti. rdenus ; Ti. F. Tderitjihus ; Ti. L Ttberii libertus ; 
In N. Ttberii Nepos ; T. J. a. V. P. V. D. temporejudi- 

Ut dt>l; r* M* R terminurn pojuit ; i. M. D. D. tenmnum dedicuvit; Tr. trans, tnbunus ; Tr. 
M. or Mil. tr lunus md tum ; 'TR. PL. DES. t' ihunm plebis 
dcjtgnatui ; TR. AER. tribunu, arari, ; 1 RV. CAP trium- 

c°Pltaltt > T. P. orTRIB. POT. tribunicia potefate : 
1 ul. H. Tul/us Hojiilius. 

An.ongft the ancients, T. as a numeral, flood for one 
hundred and fusty ; and with a dafli at top, thus, 7, it fig- 
luiad on hunand and ftxty tboufund. In mufic, T ftands 
for tuit', “ all,.or altogether.” 

TAB A NILS, the breeze-fly : a genus of infeas be- 
long mg to the order ol dtptera. 'The mouth is extended 
»n a fltfhy probofeis, terminated by two lips. 'The rsftrum 
is furmfhed with two pointed palpi placed on each fide of 
* e Pro.k' *c*s> ancl parallel to it Gmelin has enumerated 
3 qiecies ; of wdiieh three only are found in Great Britain, 
the bovinus, pluviatilis, and ccecutiens. 

1. The bovtnus, or great horfe fly, has a grey head ; the 
eyes almoft of a black brown, occupying the greateft part 

if' -n! he ■tho'aX 18 ot a &rey colour; the abdomen is yeftowifh, with a triangular white fpot on the middle of 
every ring, which conititutes a longitudinal band of foots, 
the point of which is directed towards the thorax. "'The 
thighs are blackifh, and the legs yellow. The wings are 
oniewhat du{ky,"\yith broum veins of a deeper dye. This 

inled is the terror or horned cattle, horfes, &e. Its mouth 
»s aimed with two (harp hooks which penetrate their hide; 
^ “e with its probofeis, which is lhaped like a fling, it 
uc s their blood, of which it is very greedy. The punc- 
ure of the tabanus is keen and painful. The infeCt is very 

common in damp woods and meadows, efpecially during the 
freat cats, when it is moft troublefome. The horned cat- 

tle are fometimes fo melefted by their flings, that they go Tabarca, 
mad, run down precipices, tear thernfelves on the flumps of Tabaftterv 
tree?, ftones, &c. * —— 

2. The pluviatilis is of an afiien grey colour ; its eyes are 
green, with brown ftreaks. The thorax is brown, marked 
with about feven longitudinal grey lines ; the wrings, which 
are brown and afli coloured,'are dotted over with fmall 
white fpots, and have a black fpot on the mar-ih ; the legs 
are furrounded with brown and white rings alternately, 
i his fpecies is very common in meadows, and is about four 

lines in length. 
3* The ccecutiens has a brown head; eyes green and brown, 

wiih black fpots ; the thorax brown with black fpots; the 
abdomen above, yellow with triangular brown fpots; yel- 
low legs, and white wings with black and brown fpots. 
The length is four lines and a half. 

1 A B.A RCA, a little Aland lying oppoftte to a fmall 
town of that name, which divides the maritime coafts of 
7 unis and .Algiers, in Africa, two miles from the land, 
in poffeflion of the noble family of the Lamtllini of Genoa, 
w ho have here a governor and a garrifon of 200 men to pro- 
tect the coral fifhery. N. Lat. 36. 50 E. Long. 9. 16. 

I ABAvSHEER, a Perflan word, iignifying a hard fub- 
ftance found in the cavities of the bamboo or Indian reed, ' 
and highly valued as a medicine in the Eafl Indies. Though 
fome account w7as given of the tabafheer by the Arabian 
phyjicians, no accurate knowledge of it was obtained till 
Hr Ruffe! favoured the public with his obfervations on it. 

According to this gentleman’s information, the tabaflreer 
is produced from the female bamboo, which is diflinguiihed 
from the male by the the largeneis of its cavity. It is eafy 
to difeover, without opening them, what bamboos contain 
it, as they make a rattling noife when fhaken. Lr Ruffel 
having examined a bamboo brought from Vellore, coniift- 
ing of fix joints, found no appearance or tabafheer in two 
of them ; all the reft contained fome, but of various qua- 
lity and quantity ; the whole amounting to about 27 grains. 
J he belt was of a bluifh white refembling fmall fragments 
of fliel's, harder alio than the reft, but which might be eafily 
crumbled between the lingers into a gritty powder ; and 
when applied to the tongue and palate, had a flight faline and 
teflaceous tatte; the weight not exceeding four grains. The 
colour of the reft was cineritious, rough on the furiace, and 
moie friable; having fomc particles of a larger iize inter- 
mixed, but light, fpongy, and fomewhat relembling pumice 
ftones ; which appearance, our author fuppofes, led the A- 
rabians to think that fire was concerned in the production. 
'the two middle joints were of a pure white c lour within, 
and lined with a thin film. In thefe the tabaftieei* w as prin- 
cipally found. The other joints, particularly the tvyo up- 
per ones, w'ere dilcoloured within ; and in fome parts of the 
cavity was found a blackifh fubftance in grains or in pow- 
der, adhering to the ftdes, the film being there obliterated. 
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Tafcafluer In two or three of the joints a fmall roraid hole was found 
it at top and bottom, which feemed to have been perforated Taber -r - - - 

nacle. by fome in left. , 
Garzius informs us, that it h not found in all bamboos, 

nor in all the branches indiferiminately, but only in thofe 
growing about Bifnagur, Batecala, and one part of the Ma- 
labar coaft. Dr Ruflel was informed by a letter born a 
medical gentleman attending the embaffy to the Nizam, that 
though tabafheer bears a high price at Hydrabai, it is never 
brought thither from Bifnagui ; and that fome of what is 
fold in the markets comes from the pafs ot Atcour in Ca- 
noul; and fome from Emnabad, at the dittance of about 80 
miles to the north well; but that the mo ft part comes from 
Mafulipatam. That fold in the markets is of two kinds } 
one the rate of a rupee per dram, but the other only halt 
that price ; the latter, however, is luppofed to be facti- 
tious, and made up moftly of burnt teeth and bones. Dr 
Ruffel himfelf alfo, is perfuaded that the tabalheer met 
with in commerce is greatly adulterated. 1 he above- 
mentioned gentleman likevvife informed the doftor that ta- 
bafheer was produced in great quantities at Sylhat, where 
it is fold by the pound, from one rupee to one and an ha ^, 
forming a confiderable article of trade from Bengal to Perha 
and Arabia. There is, however, a third kind, mucu iu- 
perior to either of the two above deferibed ; differing not 
only in its fuperior whitenefs, but likewife in bein much le.s 
mixed with heterogeneous particles; being likewife much 
harder, heavier, and fcarcely in any degree triable by the 
finger. , , , 

From the experiments of Dr Ruffel, it appears that the 
tabalheer is the juice ot the bamboo thickened and hardene 
to a certain degree. Its chemical qualities, as far^as we have 
heard, have not yet been minutely examined. The follow- 
ing obleivations on its medical effefts were taken from a 
Perfian work, intitled the “ Tofut ul Monein of Mahommed 
Monein Hoieiny,” by Mr Williams, a furgeon in the femce 
of the Ealt India company. 1 he tabafheer puts a flop to 
bilious vomitings and to the bloody flux. _ It is aho o', fer- 
■vice in cafes of palpitation of the heait, in faintings, anc_ 
for ftren ithening thofe members of the body that are weak- 
en; d by heat. It is ufeful alfo for the piles, and for acute 
or burning fevers, and for puftules in the mouth (thrunj ; 
and, given with oxymel, is of iervice againft reftk.mefsj 
melancholy, and hypochondriacal affections, x he habitual 
internal ufe of it is prejudicial to the virile powers.^ it is 
alfo laid to be prejudicial to the lungs. Its correctives arc 
the gum of the pine and honey. i he dofe ol it is to the 
weight of two d’herems, or feven madras. 

TABBY, in commerce, a kind of rich filk which has un- 
dergone the operation ot tabbying. 

TABBYING, the parting a lilk or ftuff under a calendarj 
the rolls of which are made ot iron or copper varioully en- 
graven, which bearing unequally on the ftuff renders the 
furface thereof unequal, fo as to reflea the rays of light 
differently, making the reprefentation of waves thereon. 

TABELLIO, in the Roman law, an officer or fenvener, 
much the fame with our notaries-public, who are often called 

^TABERNACLE, among the Hebrews, a kind of buikh 
ing, in the form of a tent, let up-, by txprefs command of 
God, for the performance of religions worffup, iacrinces, 
&c during the journeying of the Ifraelites in the wilderneis* 
and, after their fettlement m the land of Canaan, made ufe 

Tabl 
'■“vl* 

ana, ancr rueu    r , , r 
of for the fame purpofe till the building of the temple of 
|erufalem T*' ”"1C into two oarts ; the one covered; icrimucui. It was divided into two parts ; 
and properly called the tabernacle ; and the other open, called 
the court. The curtains which covered the tabernacle were 

ten curtains, twenty eight cubits long and four in breadth. T«ben 
Five curtains fallened together made up two coverings, » 
which covered up all the tabernacle. Over thele there were 
two other coverings; the one of goat’s hair, the otI>er of 
ffieep’s fleins. The holy of holies was parted from the reft ot 
the tabernacle by a curtain made fall to four pillars, Hand- 
ing ten cubits from the end. The length of the whole taber- 
nacle was 32 cubits, that is, about 50 feet; and the breadth 
12 cubits, or 19 feet. The court was a fpot of ground 100 
cubits long, and 50 in breadth, enclofed by 20 columns, 
each 20 cubits high and 10 in breadth, covered with lilver, 
and Handing on copper bafes, five cubits diftantbrom one 
another ; between which there were curtains drawn, and 
fattened with hooks. At the call end was an entrance, 20 
cubits wide, covered with a curtain hanging loofe. 

Fea/l of Tabhhnacles, a fokmn feftival of the Hebrews, 
obferved after harveft, on the 1 5th day of the month Tifn, 
inftituted to commemorate the goodnefs of God, who pro- 
tedied the Ifraelites in the wildernefs, and made them dwell 
in booths, when they came out of Egypt. On the firft day 
of the feaft, they began to ere& booths of the boughs of 
trees, and in thefe they were obliged to continue feven days. 
The booths were placed in the open air, and were not to be 
covered with cloths, nor made too clofe by the thicknefs 61 the 
boughs; but fo loofe that the fun and the liars might be feen, 
and the rain defeend through them. For further particulars 
ot the celebration of this feftival, fee Levit. ch. xxin. 

TABERNiE (anc geog.) See 7res Taberrut. 
TABERNiEMONTANA, in botany: A genus ot 

plants belonging to the clafs of pentandria, and order of mo- 
nogynia ; and in the natural fyftem arranged under the 30th 
order, Contort*. There are two horizontal folholes, and 
the feeds are' immeried in pulp, 'ihere are eight fpecies, 
all of foreign growth. _ j r 

TA BLE, a moveable piece of furniture, ulualty mace ot 
wood or ftone, and fupported on pillars or the like, for the 
commodious reception ot things placed thereon. . 

Table is alio ufed for the fare or entertainment ier- 

Table, in mathematics, fyftems ol numbers calculated 
be teady at hand for the expediting aftronomkal, geometrical^ 
and other operations. 

‘TABLE-Book. See Writing. _ . \ 
"Table-Mountain, a mountain of Africa, being t xno 

wefterly cape or promontory in that part of the world, and 
near the Cape or Good Hope. The bay which is formed 
thereby is called the Talk-bay. r e 

Laws of the Twelve Tables, were the hrft let of laws of 
the Romans; thus called either becaufe the Romans then 
wrote with a ftyle on thin wooden tablets covered with wax; 
or rather, becaufe they were engraved on tables or plates of 
copper, to be expoied in the moil noted part of the public 
forum. Alter the expulflon of the kings, as the Romans 
were then without any fixed or certain fyftem of law, at 
leaft had none ample enough to take in the various calcs 
that might fall between particular perfons, it was refelved 
to adopt the heft and wifetl laws ot the Greeks. Dne Her- 
modorus was firft appointed to tranfiate them, and the de- 
cemviri afterwards compiled and reduced them into ten j 
tables.. After a world of care and application, they were j 
at length ena&ed -ar.d confirmed by the fenate and an a em- 
bly of the people, in the year ot Rt me 303. I he follow- 
ing year they found foaielhing wanting therein, which they 
fupplied from the laws of the former kings ot Rome, and 
from certain cuftoms which long ufe- had authonled : a. 
thefe being engraven on two other tables, made the law 
of the twelve tables, fo famous in the Roman junfpru* 

made of linen, of feveral colours, embroidered. 

"made were 01 me 1 weave   - . 
There were dence, the fource and foundation of the civil or Ramau^^ 

1 
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Mirit* * 
Travels, 
vol. ii. 

Tabuis of tit Law, in Jewiih antiquity, two tables on 
which were written the decalonue, or ten commandments, 
given by God to Mofes on mount Sinai, 

i TABOO, a word ufed by the South Sea iflanders, near- 
ly of the fame import as prohibited or interdi&ed. It ap- 
plies equally to perfons and things, and is alfo exprefiive of 
any thin,: facred, devoted, or eminent. 

TABOR, a mountain of Galilee, about 12 miles from 
the city of 1’iberias. It rifes in the form of a fugar loaf, 
in the midft of an extenfive plain, to the height of 30 fta- 
dia, according to Jofephus. The afcent is fo eafy, that one 
may afcend on horleback. On the top there is a plain two 
miles in circumference. 

The fxtuation of Mount Tabor is moll delightful. Rifmg 
amidft the plains of Galilee, it exhibits to the enchanted eye a 
charming variety of profpedts. On one lide there are lakes, 
rivers, and a part of the Mediterranean ; and on the other a 
chain of little hills, with fmall valleys, (haded by natural 
groves, and enriched by the hands of the hufbandmen with 
a great number oi ufeful produ&ions. Here you behold 
an immenlity of plains interfperfed with hamlets, fortreffes, 
and heaps of ruins ; and there the eye delights to wander 
over the fields of Jezrael or Mage ’.don, named by the A- 
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Taesa, 
TacitUf. perly called a gum in the (hops. It exudes from a fpecies 

of poplar ; and is in repute for mitigating pain and aches, 
and is alfo reckoned a vulnerary. 

TACCA, in botany: A genus of plants belonging to 
the clafs of dodecandria, and order of trigynia. The flower 
is above. The corolla has fix petals, and is vaulted. The 
calyx is hexaphyllous; the fruit a dry, angular, three- 
celled berry. There is only one fpecies known, the pinna- 
tifida. 

TACITUS (Caius Cornelius), a celebrated Roman hi- 
ftorian, and one of tne greatcft men of his time, appears to 
have been born about the year of Rome 809 or 810, 
and applied himfelf early to the labours of the bar,, in 
which he gained very confiderable reputation. Having 
married the daughter of Agricola, the road to public ho- 
nours was laid open to him in the' reign of Vefpafian 
during the fanguinary and capricious tyranny of Domitian, 
he, as well as his friend Pliny, appears to have retired from 
the theatre of public affairs. The reign of Nerva reftorcd 
thefe luminaries of Roman literature to the metropolis, and 
we find Tacitus engaged, in the year 850, to pronounce the 
funeral oration of the venerable Virginius Rufus, the col- 
league of the emperor in the confulfhip, and afterwards fuo OVXI LUC lILIUb KJl ^J     r* I •cl 

rabs Ebn-Aamer, which fignifies “ the field of the fons of ceeding him as conful for the remainder of the yea 
a >> a ttip mountains of The time of his death is not mentioned by an Aamer.” A little farther you diflinguifh the mountains of 
Hermon, Gilboa, Samaria, and Arabia the Stony. In 
fhort, you experience all thole- fenfations which are produ- 
ced by a mixture and rapid fucceffion of rural, gay, gloomy, 
and majeftic objedfs. 

It was upon this enchanting mount that the apoftle Pe- 
ter faid to Chrift, “ It is good for us to be here : and let 
us make three tabernacles ; one for thee, and one for Mofes, 
and one for Elias.”' 

Flavian Joiephus, governor of Galilee, caufed the fummit 
of this mountain, for the fpace of two miles and a half, to 
be furrounded with walls. The inhabitants of l abor long 
braved the power of the Roman armies ; but being deprived 
of water in confequence of the great heats, they were for- 
ced to furrender at difcretion to Placidus, the general of 
Vefpafian. • 

Several churches were built upon this mountain by St 
Helen, who founded here alfo fome monalleries. Of tire 
two moft remarkable, one was dedicated to Mofes, and in- 
habited by Cenobites of the order of St Benedidl, who fol- 
lowed the Latin rites : the other was dedicated to the pro- 
phet Elias by monks of the order of St Balil, attached to 
the Greek rites. The kings of Hungary erefted here alfo 
a pretty fpacicHs convent for fonre monks belonging to that 
nation, of the order of St Paul the firll hermit, i abor was 
alfo the feat of a bifhop, dependant on the patriarchate of 
Jerufalem 

When Godfrey of Bouillon feizcd on this mountain, he 
repaired the ancient churches, which were beginning to fall 
into ruins. Under Baldwin I. in 11x3, the Saracen troops 
retook Tabor; and their fanguinary fury gained as many 
vi&ories as there were priefts and Cenobites. This moun- 
tain again fell into the hands of the Chriftians ; but the Ca-> 
tholic Itandard was not long difplayed on it. Saladin 
pulled it down the year following, and detlroyed all the 
churches. The Chriftians retook it once more in 1253 \ 
and their zeal made tfrem rebuild all the lacred places At 
this time Rome being accuftomed to give away empires, 
Pope Alexander IV. granted Tabor to the Templars, who 
fortified it again. At length, in tire courle of the year 
1290, the fukan of Egypt deftroyed and laid wafle the 
buildings of this mountain, which could never be repaired, 
afterwards ; fo that at prefent it is uninhabited. 

TACAMAHACA, in pharmacy, a folid refm, impro- 

Phe time of his death is not mentioned by any ancient 
author, but it is probable that he died in the reign of Trajan. 

His works which Hill remain are, r. Five books of hrs 
Hiftory. 2. His Annals. 3. A Treatife on the different 
Nations which in his time inhabited Germany : and, 4.1 he 
Life of Agricola his father-in-law. There is alfo attribu- 
ted to him a Treatife on Eloquence, which others have a- 
feribed to Quintilian. The Treatife on the Manners of 
the Germans was publifired in 851.— In the year 853, Pli- 
ny and Tacitus were appointed by the fenate to plead the 
caufe of the opprefled Africans againft Marius Prilcus, a 
corrupt proconful, who was convifted before the fathers ; 
and the patriot orators were honoured with a declaration 
that they had executed their truft to the entire fatrsfaftion 
of the houfe. The exatt time when 1 aertus publifhed his 
hiftory is uncertain, bnt it was in fome period of Trajan s 
reign, who died fuddenly, A. U. C. 870, A. 33. Xi7*—3 
hiftory comprifes a period of 27 years, from the acceflion of 
Galba, 822, to the death of Domitian, 849. The hiftory 
being finifhed, he did not' think he had completed the ta- 
blature of flavery ; he went back to the time-of 1 iberius : 
and the fecond work, which, however, comes firft in the or- 
der of chronology, includes a period of 54 years, from the 
acctffion of Tiberius, 767, to the death of-JNero, 821 : this 
work is his “ Annals.” 

It is remarkable, that princes and politicians have always Bsograpli* 
held the works of Tacitus in the higheft efteem ; which 
look as if they either found their account in reading them, 
or were pleafed to find courts, and the-people who live in 
them, fo exadtly deferibed after the life as they are in his 
writings. Part of what is extant was found in Germany 
by a receiver of Pope Leo X. and pnblifhed by Beroaldus 
at Rome in 1515- Leo was fo much charmed with Ta- 
citus, that he gave the receiver a reward of'500 crowns 5 
and pramifed not only indulgences, hut money alfo and ho- 
nour, to any one who fliould-find the other part ; which it 
is faid was afterwards brought to him. lope Paul III. 
as Mugetus relates, wore out his Tacitus by much reading 
it ; and Cofmo de Medicis, who was the firft great duke of 
Tirfcany, and formed for governing, accounted the reading 
of him his greateft pleafure. Muretus adds, that feveral 
princes, and privy-counfellors to princes, read- him with 
great application, and regarded him as a fort of oracle in 
politics. A certain author relates, that Queen Chriftina of. 

Sweden*, 
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, 'Sweden, though extremely fond of the Greek tongue, which 

fhe made “ the diverfion of her leifure hours, was not re- 
llrained by that from her ferious ftudies ; fo fhe called 
among others Tacitus’s Hiftory, feme pages of which fhe 
read conftantly every day ” Laflly, our late Lord Boling- 
broke, an authority iurely of no mean rank, calls him, “ a 
favourite author,” and gives him manxfeftly the preference to 
all the Greek and Roman hiftorians. 

No author has obtained a more fplendid reputation than 
Tacitus. He has been accounted, and with good reafon^ 
the moft cultivated genius of antiquity; and we mull not 
feek for his parallel in modern times. It is impoffible not to 
admire and recommend his intimate knowledge of the hu- 
man heart, the fpirit of liberty which he breathes, and the 
force and vivacity with which he perpetually exprefles him* 
felf. The reader of tafte is ftruck by the greatnefs of his 
thoughts and the dignity of his narration ; the philofopher 
by the comprehenfive powers o! his mind ; and the politician 
by the fagacity with which he unfolds the fprings of the 
moft fecret tranfadlions. Civil liberty and the rights of 
mankind never met with a bolder or a more able afferter : 
fervitude, debafement, and tyranny, appear not in the wri. 
tings of any other author in jufter or more odious colours. 
He has been cenfured as obfeure ; and indeed nothing can 
be more certain than that he did not write for the common 
mafs of men. But .to thofe who are jydges of his compofi* 
tions, it is no matter of regret that his manner is his own, 
and peculiar. Never were defeription and fentiment fo won- 
derfully and fo beautifully blended ; and never were the ac- 
tions and chara&ers of men delineated with fo much ftrength 
and precifion. He has all the merits.of other hiftorians, 
without their defeds. He poflefTes the diflindnefs of Xe- 
fiophon without his uniformity ; he is more eloquent than 
Livy, and is free from his fuperftition ; and he has more 
knowledge and judgment than Polybius, without his affec- 
tation of reafoning on every occafion. 

One of the beft editions of the works of Tacitus waspub- 
lifhed at Paris by Brotier, in 4 .vols qto. There have been 
four tranflations of his works into Englifh ; the firft by 
Greenway and Sir Henry Saville, in the reign of Eliza- 
beth ; the lecond by Dryden and others ; the third by Gor- 
don, which is remarkable fox affedation of ftyle, though 
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lome think it bears a fti iking refemklunce to the original; 
and the fourth and beft by. Murphy, in 1 794, in 4 vols 410. 

TACK, a rope ufed to confine the foremoft lower cor- 
ners of the courfes and flay-fails in a fixed pofition, when 
the wind crofles the fhip’s courfe obliquely. The fame 
name is alfo given to the rope employed to pull out the 
lower corner of a ftudding-fail or driver to the extremity of 
its boom. 

The main-fail and fore-fail of a fhip are furniftied with a 
tack on each fide, which is formed of a thick rope tapering 
to the end, and having- a knot wrought upon the largelt 
end, by which it is firmly retained in the clue of the fail. 
By this means one tack is always faftened to windward, at 
the fame time that the fheet extends the fail to the leeward. 

Tack, is alfo applied, by analogy, to that part of any fad 
to which the tack is ufually faftened. 

A fhip is laid to be on the ftarboard or larboard tack, 
when fhe is clofe-hauled, with the wind upon the ftar- 
board or larboard fide ; and in this lenfe the diftance which 
fhe fails in that polition is confidertd as the length of the 
tack ; although this is more frequently called board. See 
that article. 

To TeiCKy to change the courfe from one board to ano- 
ther, or turn the fhip about from the ftarboard to the lar- 
board tack, in a contrary* wind. Thus a fhip being clofe- 
hauled on the larboard tack, and turning her prow fud-* 
denly to windward, receives the impreffion of the wind on 
her head-fails, by which fhe falls off upon the line of the PaUgntr't 
ftarboard-tack. Tacking is alfo ufed in a more enlarged Marine 
fenfe, to imply that manoeuvre in navigation by which a Cittienarj, 
drip makes an oblique progrefEon to the windward, in a zig- 
zag diredlion. This, however, is more uiually called belt- 
ing, or turning to •windward. See Navigation, Sailing, 
and Nava! Tactics. 

Tack, in Scots law. See Law, n° clxvii. 
TACKLE, among feamen, denotes all the ropes or cor* 

dage of a fhip ufed in managing the fails, &c. 
TACKSMAN. See Tenure. 
TAC L ICS, in the art of war, is the method of difpo- 

fing forces to the beft advantage in order of battle, and of 
performing the ievcral military motions and evolutions. See 
War. 

Naval TACTICS 

f Or, The Military 
SJefinition. "fu'T'Aval TA«fries is the art of ranging fleets in fuch 

JL\ order or difpofftion, as may be judged moft conveni- 
ent, either for ?.ttacking, defending, or retreating, to the 
greateft advantage ; and to regulate their feveral movements 
accordingly. It is not a fcience eftablifhed on principles ab- 
fclutely invariable, but founded on luch reafons as the alte- 
ration and improvement of arms muft neceffarily occa/ion in 
a courfe of time and experience; from which alfo will natu- 
rally refult a difference in the conftruftion of fliips, in the 
manner of working them, and, in fine, in the total difpofi- 
tron and regulation of fleets and fquadrons. We fhall cur- 
forily run through this fucceflion and change o- arms, See. 
to the prefeRt improvement of our lines of battle, in order 
to make us the more fenfible of the reafons which have in- 
duced the moderns to prefer fo advantageous a choice as they 

^ now follow in the arrangement of their fhips. 
J5iflory. ^ he ancient galleys were fo conftru&ed as to carry fe- 

veral banks of oars, very differently difpoled from thofe ia 
our modern galleys, which, however, vary the leaft of any 
Others from their ancient model. Advanced by the force 
of their oars, the galleys ran violently aboard of each other, 

Operations of Fleets. 

and by the mutual encounter of their beaks and prows, and 
fometimes of their fterns, endeavoured to dafh in piece, or 
fink their enemies. 

The prow, for this purpofe, was commonly armed with, 
a brazen point or trident, nearly as low as the fur1 ace ot the 
fea, in order to pierce the enemy’s fhips under the water. 
Some of the galleys were furnifhed with large turrets, and 
other acceffions of building, either for attack or defence, 

I he ioldiers slfo annoyed their enemies with darts and 
flings, and, on their nearer approach, with fvvotds and jave- 
lins ; and in order that their miff.ve weapons might be di- 
refted with greater force and certainty, the fhips were 
equipped with feveral platforms, or elevations above the le- 
vel of the deck. The fides of the fhip were fortified with 
a thick fence of hides, which ferved to repel the darts of 
their adverfaries, and to cover their owm foldiers, who there- 
by annoyed the enemy with greater fecurity. 

As the invention of gunpowder has rendered ufelefs many 
of the machines employed in the naval wars of the ancients, 
the great diftarce of time has alfo configned many ol them 
to oblivion ; fome few are, neverthelefs, recorded m ancient 

authors. 
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Hiftory authors, of which we lhall endeavour to prefent a Ihort de- 
—V"-'' feription. And firft, 

The was a lar;?e and maffy piece of lead or iron, 
cafl in the form of a dolphin. This machine being fufpend- 
ed by blocks at their mafl-heade or yard arms, ready tor a 
proper occadon, was let down violently from thence into 
the adverfe {hips ; and either penetrated through their bot- 
tom. and opened a paffage for the entering waters, or by its 
weight immediately funk the veflel. 

The A?nravt>» vv'as an engine of iron crooked like a fickle, 
and fixed on the top of a long pole. It was employed to 
cut afunder the flings of the fail-yards, and, thereby letting 
the fails fall down, to difable the v^fiel from efcaping, and 
incommode her greatly during the aftion. Similar to this 
was*another inflrument, armed at the head with a broad two- 
edged blade of iron, wherewith they ufually cut away the 
ropes that faftened the rudder to the veflel. 

Aoealx vccufAxy*, a fort of fpears or maces of an extraor- 
dinary length, fometimes exceeding 20 cubits, as appears 
by the 1 jth Iliad of Homer, by whom they are alfo called 
yuerx^a. 

Kga.ai Were certain machines ufed to throw large ftones 
into the enemy's {hips. 

Vegetius mentions another engine which was fufpend- 
ed to the main-mall, and refembled a battering-ram ; for it 
confifled of a long beam and an head of iron, and was 
with great violence pufhed againlt the fides of the enemy's 
galleys. 

They had alfo a grappling-iron, which was ufually thrown 
into the adverfe fnip by means of an engine : this inftrurrent 
facilitated the entrance of the foldiers appointed to board, 
which was done by means of wooden bridges, that were ge- 
nerally kept ready for this purpofe in the fore-part of the 
veflel. See the article Corvus. 

The arms ufed by the ancients rendered the difpofition of 
their fleets very different, according to the time, place, and 
circumftances of the engagement. They generally confi- 
dered it an advantage to be to windward, and to have the 
fun fhining dire£tly on the front of their enemy. The or- 
der of battle chiefly depended on their power of managing 
the fhips, or of drawing them readily into form ; and on the 
fchemes which their officers had concerted. The fleet be- 
ing compofed of rowing vcflels, they lowered their fails pre- 
vious to the a&ion ; they prefented their prows to the ene- 
my, and advanced againtl each other by the force of their 
oars. Before they joined battle, the admirals went from 
fhip to fhip, and exhorted their foldiers to behave gallantly. 
All things being in readinefs, the fignal was difplayed by 
hanging out of the admiral’s galley a gilded fliield, or a red 
garment or banner. During the elevation of this, the ac- 
tion continued ; and by its dtpreffion, or inclination towards 
the right or left, the reft of the fhips were direfted how to 
attack or retreat from their enemies. To this was added 
the found of trumpets ; which began in the admiral’s gal- 
ley, and continued round the whole fleet. Tire fight was 
alfo begun by the admiral’s galley, by grappling, boarding, 
and endeavouring to overfet, fink, or deftroy the adverfary, 
as we have above deferibed. Sometimes, for want of grap-^ 
pling irons, they fixed their oars in fuch a manner as to hin- 
der the enemy from retreating. If they could not manage 
their oars as dexteroufly as their antagonift, or fall along- 
fide fo as to board him, they penetrated his veflel with the 
brazen prow. The veflels approached each other as well 
as their circumftances would permit, and the foldiers were 
obliged to fight hand to hand till the battle was decided : 
nor indeed could tlvey fight otherwife with any certainty, 
fince the (horteft diftance rendered their flings and arrows, 
and almoft all their offenlive weapons, intffeftual, if not ufe* 
tefs. I he fcpitidious were iometunes ranged in two or 
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three right lines, parallel to each other ; being feldom drawn Hiftory. 
up in one line, unlefs when formed into an half-moon. This *”*“■* 
order indeed appears to be the moft cpnvenient for rowing 
veflels, that engage by advancing with their prows towards 
the enemy. At the battle of Ecnomus, between the Ro- 
mans and the Carthaginians, the fleet of the former was ran- 
ged into a triangle, or a fort of wedge in front, and towards 
the middle of its depth of two 1 ight parallel lines. That of 
the latter was formed into a reftangle, or two fides of a 
fquare, of which one branch extended behind, and as the. 
opening of the other profecuted the attack, was ready to 
fall upon the flank of fuch of the Roman galleys as fhould 
attempt to break theirline. Ancient hiftory has preferved 
many of thefe orders, of which fome have been followed in 
later times. Thus, in a battle A. D. 1340, the Englifh 
fleet was formed in two lines, the firft of which contained 
the larger fhips, the fecond confifted of all the fmaller veffels, 
ufed as a referve to fupport the former whenever neceflary. 
In 1 545. the French fleet under the command of the Mare- 
fchal d’Annebault, in an engagement with the Englifh in the 
Channel, was- arranged in the form of a erefeent. The 
whole of it was divided into three bodies, the centre being 
compofed of 36 fhips, and each of the wings of 30. lie 
had alfo many galleys ; but thefe fell not into the line, be- 
ing defigned to attack the enemy occafionally. This lail 
difpofition was continued down to the reigns of Tames I. 
and Louis XIII. 

Meanwhile, the invention of gunpowder in 1330 gradu- 
ally introduced the ufe of fire-arms into naval war, without 
finally fuperfeding the ancient method of en?agement. The 
Spaniards were armed with cannon in a fea-nght againft the 
Englifh and the people of Poitou abreaft of Rochelle in 
J372 ; and this battle is the firft wherein mention is made 
of artillery in our navies. Many years elapfed before the 
marine armaments were fufficiently provided with fire-arms. 
So great a revolution in the manner of fighting, and which 
neceflarily introduced a total change in the conftru&ion of 
fliips, could not be fuddenly effe&ed. In fhort, the fqua- 
drons of men of war are no longer formed of rowing vef- 
fels, or compofed of galleys and fhips of the line ; but en- 
tirely of the latter, which engage under fail, and difeharge 
the. whole force of their artillery from their fides. Accord- 
ingly., they are now difpofed in no oilier form than that of a 
right line parallel to the enemy ; every fhip keeping clofe- 
hauled upon a wind on the fame tack, indeed the diffe- 
rence between the force and manner of fighting of (hips and 
galleys, rendered their fervice in the fame line incompatible. 
When we confider therefore the change introduced, both . 
in the cooftru&ion and working of the fhips, occafioned by 
the ufe of cannon, it neceffarily follows, that fquadrons of 
men of war muff appear in the order that is now generallr 
adopted. 

The machines which owe their rife to the invention of gun- 
powder have now totally iupplanted the others; fo that there 
is fcarce any but the fword remaining, of all the weapons 
ufed by the ancients. Our naval battles are therefore almoft 
always decided by fire.arms, of which there are feveral kinds* 
known by the general name of artillery. In a fhip of war, fire- 
arms are diftinguifhed into cannon mounted on carriages 
fwivel-cannon, grenadoes, and mufquetry. See Cannon, 
&c. Befides thefe machines, there are feveral others ufed in 
merchant-fhips and privateers, as cohorns, carabines, fire- 
arrows, organs, ftink pots, &c. 

The writers on naval tatlics have been but few, indeed, 
confidering the importance of the fubjeft ; and the only 
countries that have produced writer# on this fubiedt, fo far 
as we know* are France and Britain, particularly the firft. 
One would be led to imagine that Britain, from its infular 
fuuation, having bred fo great a numberof excellent feamen,. 

and 
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Hiftory. Rn(j having To often been engaged in naval contefts, would 

naturally have produced a number of writers on this, as well 
aas on fubjefts of much lefs confequence to k as a nation. 
The reader will, however, no doubt be furprifed to hear, 
that we have only one fcientific treatiie on naval ta&ics, 
antitied An Ejfay on Naval Taffies, ifje. by John Clerk, 
Efq'; of Elden, near Edinburgh ; all the other treatifes 
publifhed in Britain on this fubjeft being either tranf- 
jations from the French, or remarks upon the French 
authors (a). Some of the principal French treatifes on 
naval taftics are the following : I. L'Art des ArmeesNa- 
vales, ou Traiie des Evolutions Nava/es, par Paul L’Holte, 
i vol. folio, printed at Lyons 1727. This book was tranf. 

dated and publifhed by Chriftopher O’Bryen, Efq; in 410, m 
1762. 2. Taffique Navale, ou Trade des Evolutions et des 
Signaux, par M. le Vifcompte de Morogues, 4to, Paris 1763. 
3. Le Manauvrier, par M. Bourde de Vdlehuet. 4. Id Art 

Ac Guerre enMer, ou Taffique Navale, &c. par M. ieVifcompte 
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de Grenier. Tranflations of the two laft have appeared in 
Englifh in 4to in 1788, under the name of the Chevalier de 
Saufeuil; and a tranflation of parts of the three laft is in the 
2d vol. of the Elements and Pra&ice of Rigging and Sea- 
manlhip, publifhed at London in 1794* Ocher books on 
evolutions and ta&ics are, Theorie de la Manceuvre des Vaif- 
feaux, Paris, 1689. Pitot's Theory of Working Ships applied (9 
Praffice &c, tranflated by Stone, 1743. De la Manoeuvre 
des Vaijfeaux, ou Trade de Mechanique et de Dynamique, &c. 
par M. Bouguer. The Britijh Mars, &c. by William Flex, 
ney, 1763. A Sea Manual, by Sir Alexander Schomberg, 
1789. A View of the Naval Force of Great Britain, &c. by 
an Officer of Rank, 1791, &c. 

We (hall occafionally confult all thefe works ; and as fomc 
of them treat largely of the taftics in prefent ufe, while in 
others new fyftems are propofed, our article will naturally 
be divided into two parts, keeping the prefent pra&ice and 
propofed innovations totally diftinft from each other. 

Part 
Hiftorv 

Part 1. The PRESENT SYSTEM of NAVAL TACTICS. 

Chap. I. Of the Orders of Sailing* 
3 * 

©ivifion of Fleet of {hips of war is ufually divided into three di- 

Three fqua- vifions or fquadrons, called the centre, and rear; and 
■<frons1 the each fquadron has a commanding officer. T he commanaer 
wan, centre,]n chief, or admiral of the fleet, is in the centre column ; the 
And icar. vjce.admiral has the command of the van ; and the rear ad- 

miral, that of the rear. The {hips of each fquadron are 
diftinguifhed by the pofition of their colours. The {hips of 
the firft or centreTquadron carry their pendants at the main- 
top-gallant maft head. The {hips of the fecond divifion 
carry their pendants at the fore top-gallant maft head* and 
thole of the .third divifion at the mizen-top maft head. 
Each fquadron ought, if poffible, to confift of the fame 
number of {hips ; and alfo to be of the fame force, fo that 
each may be equally able to attack or repulfe the enemy; 
.and when in a line, the feveral parts will be equally ftrong. 
When the fleet is very numerous, each fquadron k fome- 
times fubdivided in a fimilar manner into three diviiions of 
centre, van, and rear. 

When the fleet is formed in the line ©r order of battle, 
«ach admiral takes his poft in the centre of his fquadron, 
the commander in chief being in the middle of the line. If 
the enemy be not in light, the ftore-fhips, fire-fhips. {loops, 
&c. are to be to the windward of the fleet, becaufe they can 
be more eafily fupported, and can more readily obey the 
iignals that may be made to them. T here are frigates to 
the w indward of the van and rear of the convoy, foi the 
purpofe of looking.out for the enemy, and keeping thofe 
veffels in their proper ftations. But if the enemy is in fight, 
then all thofe {hips which are not to be in the line of battle 
are to be on the other fide of the line with refpe£i to the 
enemy. If the fleet is failing in three columns, the firft 
or centre fquadron is in the middle between the fecond and 
third fquadrons ; one of which, according to circumftances, 
forms the {larboard and the other the larboard column : and 
oach admiral leads his refpe£tive divifion. If the fleet is 
deftined for ,a certain place at a confiderable difiance, it is 
generally formed into fquadrons ; but if cruifing in expec 

tation of meeting the enemy, the admiral naturally keep# 
bis ftiips in fuch failing pofitions as may be moft advanta- 
geous to form for aftion as quickly as poffible. Thefe va- 
rious pofitions or arrangements are called orders; and that 
they may be better underftood, it is neceflary to premife the 
following definitions : , 

The ftarboard line of bearing, is that line upon which theThe (tar 
{hips of a fleet, being ranged, bear from each other upon aboar(1> 
clofe-hauled line, whatever courfe they may be fleering ; and 
£o that, -upon hauling their wind or tacking together as may 
be neceffary, the {hips will be in a line clofe-hauled upon the 
{larboard tack. g 

The larboard line of bearing, is that line from which the And lar 
{hips of the fleet, by hauling their wdnd, or tacking together, 
may be formed in a line clofe-hauled on the larboard tack. 0 e*ni 

A fleet of fhips is faid to be in the line a-breafl when the 
{hips keels are parallel to each other, and their mainmafts in abreaft. 
the fame ftraight line. 7 

The bow and quarter Hne, is when the {hips are xanged in b w an 
a ftraight line cutting their heels obliquely in the fame angle: quarter 
Hence at any intermediate fhip, the ftiips towards one extre-iine* 
mity of the line will be on the bow, and thofe towards the 
other extremity will be on the quarter, of that ftnp. 3 

If feveral {hips Hand on the tame line and fleer the fame Ships ft 
courfe, but different from that line, they are faid it be in 
echiquier, or chequernvife. < „ 

Manceuvre in fucceffion, is when a fleet, ranged in one ofMana. 
the orders of failing, and {landing on the fame line, the lamein fucce 
manceuvre is fucceffively performed by each ftiip as (he11011 

arrives at the wake of the van {hip of the whole fleet, if in 
one line ; or of the. van ftiip of her particular divifion when 
divided into fquadrons. So that a fleet tacks or veers, bears 
away or comes to the wind in fucceffion, v/hen all the fhips 
of every line execute, one after another, the fame manoeuvre 
on the fame point of the wake of the leading {hip. 10 

The number of orders of failing is commonly affumed to Five orj, 
be five; and denominated thefirfl, fecond, third, fourth, and<lersolV 
ffth orders of failing; beiides an order of battle, an order of1"®' 
retreat, &c. 

In 

{a) The reafon why Britain falls ftiort of the French in this refpeft, is, that in various fea-ports in France there are 
academies eftabliftied for the exprefs purpofe of educating thofe intended for the navy in the var ious branches of naval fcrence; 
whereas, in Britain, there is only one academy eftablift.ed at the expenoe of government, namely, the Mar.ne Academy 
at Portfmouth ; and, excepting navigation, fearedy any other branch of naval fcience is taught rn that femmary It alio 
requires great interefl to be admitted. We are, indeed, well aware that there are boys educated for the fea-fervree m 
Chrift’s Hofpital, London, and at Greenwich fchool, &c. The education there is not, however, adapted for officers 10 
ike navy, being only writing, arithmetic, a little mathematics neceflary to underhand navigation, and navigation. 
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In the fitft order of failing, the fleet is ranged on one of 
the lines of bearing, and each fliip fteering the fame courfe. 
Thus, in fig i. let the wind be north, and the fleet ranged 

, on the Itarboard line of bearing, and let the drips fleer any 
courfe, as fouth-weft. In this cafe, the fleet is ready to form 
the line on the flarboard tack by hauling the wind. Again, 
let the fleet be ranged on the larboard line of bearing, and 
fleering the lame courfe as before, as in fig. 2.; then the fleet 
is in a pofition ready to form the line on the larboard tack, 
by tacking. 

In a numerous fleet this method of failing is defe&ive ; 
as the fleet will be too much extended, and therefore the 
communication between the van and the rear rendered more 
difficult than when in a more connected order. It is of ufe, 
however, when the enemy is in fight, as then the fleet may 
be readily formed in order of battle ' and in that cafe only, 
or in palling through a ftrait, will it be neceffary to range 
the fleet in this order. 

In the fecond order of failing the fleet is ranged on a line 
perpendicular to the direflion of the wind, and fleering any 
proper couric. 'L his order, which is reprefented in fig. 3. 
has the fame defe&s as the former; and has alfo this difad- 
vantage attending it, that the fleet cannot fafely tack in iuc- 
ceffion from this order, as each fliip .at the time of tacking 
is in danger of falling on board the fliip next aflern ; and 
therefore, if the line is clofe, the fliip aflern mull bear up 
confiderably, in order to avoid being on board the ihip a- 
head, which at that time is in flays. 

Idle third order of failing is that in which the whole fleet 
is clofe-hauled, ranged upon the two lines or lines of bear- 
ing, and therefore containing an angle of twelve points; the 
admiral’s (hip being at the angular point, and the whole 
fleet fleering the fame courfe. Thus, in fig. 4. the wind 
being fuppofed north, and the fleet clofe-hauled on the 
flaVboard tack : Then A being the admiral’s fliip, one part 
of the fleet bears from him wefl-north-wefl, and the ether 
part eafl-north-eaft. 

This order of failing is no doubt preferable to either of 
the former, as the (hips are more colledled, and can more 
dillindtly perceive and obey the fignals ; but if the fleet is 
numerous, it will be too much extended. 

In the fourth order of failing, the fleet is divided into fix 
or more columns, as may be judged neceflary: by which means 
the fleet is much more connected than in any of the former 
orders. 1 he commanders, ranged upon the two lines of 
hearing, have their iquadrons ailern of them upon two lines 
parallel to the direction of the wind ; the lirll fhips of each 
column being, with refpedt to the commander of their fqua- 
dron, the one on his ftarboard and the other on his larboard 
quarter. The diftance between the columns fhould, how- 
ever, be fuch, that the fleet may readily reduce itfefi to the 
third order of failing, and from that to the order of battle. 
I his order is adapted for fleets or convoys croffing the o- 

cean, and is reprefented in fig. 5. But as it requires much 
time to reduce a fleet from this order to that of battle, it is 
therefore defeflive when in prelence of an enemy. 

1 he filth and lafl order of failing is that in which the 
fleet is divided into three columns clofe-hauled, and there- 
fore parallel to each other ; and alfo the refpeftive fhips 
abreaft of each other. The van commonly forms the weather 
column ; the centre divifion, the middle column ; and the 
rear divilion, the lee column. Circumflances may however 
require the van to be the lee column, and the rear the 
weather column. If the fleet is very numerous, each divi- 
fion may be divided into two columns ; and each admiral is 
to place himfelf at a little diftance before, and in the direc- 
tion of the middle of his divifion. Fig. 6. and 7. reprefent 
this order of failino’. 
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The diftance between any fhip and that adjacent to it in Orders of 
the fame column, and alfo the interval between the columns, S;liIin£- 
are regulated by the commander in chief according to cir- ^ ' 
cumftances. The interval or perpendicular diftance between Method of 
the columns is commonly taken ; fuch as, that the angle con Am ding the 
tained between the line of the columns and an imaginarycllfl:ai)' e be" 
i:__    o r r .1 . , ” -A*e'en the line joining one of the extreme fhips of that column, andcohlins. 
the fliip at the other extremity of the adjacent column, may 
be about two points. The meafure of this angle mult how- 
ever depend in part upon the length of the column ; and 
when it is determined upon, the diftance between the co- 
lumns may be found by multiplying the length of one of the 
columns by the tangent of the above angle to the radiu* 
unity : whence, if that angle be taken equal to two points, 
the length of a column multiplied by the decimal .414 v/ill 
give the diftance between the columns. Thus let a column 
contain fix (hips; let the diftance between each be 100 fa- 
thoms ; and the length of each fhip from the extremity of 
the bowfprit to the flern 46 fathoms ; then the whole length 
of the column will be 776 fathoms. Now the above angle 
being taken equal to two points, the diftance between the 
columns is equal to 776X.4i4 = 32i j fathoms. 

The order of battle is formed by drawing up the fhips of Order of 
the fleet in a line nearly clofe-hauled, and under an eafy fail;^att^e* 
each fhip being at a certain affigned diftance from that next 
ahead, as a half or a whole cable’s lenoth. The fire-fhins. with ahead, as a halt or a whole cable’s length. The fire-fhips, with 
frigates ahead and aftern, form a line parallel to the former, 
and to the windward of it if the enemy is to the leeward; but 
to the leeward if the enemy is to the windward. Without 
this line another is formed, parallel thereto, of the ftore-fhips, 
&c. with frigates ahead and aftern. Fig. 8. represents the 
or'er of battle, the fleet being on the ftarboard tack. xg 

In retreating from a fuperior force, it is neceffary to drawOrder of 
up the fleet in fuch an order that it may, with the greateft retr£at. 
advantage, oppofe or annoy the faft failing veffels of the 
enemy : for this purpofe, the order of retreat commonly ta- 
ken is that which is the inverfe of the third order of failing. 
As the fleet generally runs before the vvind, the fhips of the 
line are therefore ranged on the two lines of bearing; hence 
thefe lines contain an angle equal to 135 degrees. The ad- 
miral is at the angular point, and the frigates, tranfports, 
&c. are included within the wings to leeward. In place of 
running before the wind, the fleet may take any other pro- 
per dire&ion ; but Hill the angle contained by the wings is 
to be 135°* This order of retreat is reprelented in fig. 9. Ig 

The order of convoy is that in which the fhips are all in Order of 
the wake of one another, fleering on the fame point of theconvoy* 
compafs, and forming a right line. If the fleet is numerous, 
it may be divided into three columns, which are to be ran- 
ged parallel to each other, that of the admiral occupying the 
middle, and all fleering the fame courfe. 

Having defined the different orders of failing, we fhall 
now proceed to fhow the method of getting a fleet under 
way, and of bringing it to an anchor. 20 

In order to get a fleet under way, the lee column is to To get a 
get under way firft, and bring to all at the fame time, juftfleet undsf 
as they rind themfelves after cafting. The centre column wai‘ 
is then to perform the fame manoeuvre, and caft likewife as 
foon as the other column is brought to ; and both columns 
will remain in that pofition till the weather column, which 
is ftill apeak, having weighed, fhall be alfo under way. The 
three columns may often be got under way all at once : but 
to execute this the fleet muft all aft together, and with 
equal ardour; for the weather fhips muft not, at any rate, 
be under way before the lee ones. If it be neceffaiy to get 
immediately in order of battle, the weather columns are at 
once to bear away two points together, that they may take 
their pofta in the line of battle ahead of the lee column. 

M m If 
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If the fleet be moored in a line, head to wind, the rear 

Chip may get under way firft, and haul immediately by the 
wind ; the others in fueceflion, from the rear to the van, 
can eafdy take their ftation in her wake, fo that the rear 
{hip will now become the leader. Or, the fleet may all get 
under way at the fame time ; but the van (hip is to bring 
to, while the reft, calling the other way, would (land on by 
the wind on the fame tack on which they have caft, and 
come to tack fucceffively in her wake, to form the order 
of battle. 

To bring a fleet to an anchor, it ought, if confiderable, 
to anchor in three parallel lines, on one of the lines of bear- 
ing, and at the proper diftanee which the length of the 
columns require ; the diitance between the adjacent flops 
in the fame column being about a cable’s length. The van 
and rear of the columns are to correfpond with each other 
exactly in the dircdlion of the wind, that they may with eafe 
get under way, and form the order of battle with facility, 
fo as to be able to difpute the weather-gage with the enemy 
if he fhould come in fight. As this evolution is to be per- 
formed in moderate weather, the fleet being in three columns, 
they are all at the fame time to bring their ihip’s head to 
the wini under their topfails, and let go their anchors to- 
gether, clewing up their topfails with all pofiible diipatch ; 
putting the foot of the fails in the tons, and loofening the 
ftieets before hauling them down ; then veering away an 
equal quantity of cable to preferve the afficrned diftance. 
When it blows fo frefh as to require the topfails being reef- 
ed, two cables len rth may be kept between the (hips, and even 
three if it be likely to blow hard. 

If the fleet do not exceed 20 {hips, they may anchor on 
one of the lines of bearing ; or parallel to the coaft, in places 
where trade-winds are common, provided they blow in the 
dire&ion of the land ; for, in all cafes, they muft be in a 
condition to get under way at the firft fight of the enemy, 
whofe approach is never to be waited for at anchor ; becaufe, 
if it be dangerous for a fingle flu'p, it muft be ftill more fo 
for a fleet, the movements of which are interrupted by the 
difficulty there is in getting with celerity under way fhips 
which are moored, and which, in that cafe, are not able mu- 
tually to fupport one another, as is abfolutely requifite in a 
fieet. 
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fhiD now gets into her proper ftation, by chafing that which Mmv* 
is to be ahead of her ; and when the whole fleet is formed^0™* 
in a line, which will be perpendicular to the direction of Qr(jerj 
the wind, each fhip beats away at the lame inftant, and the sdli 
whole fleer the fame intended eotirfc. _ v 

In the third order of failing the admiral is in the middle 
of his fleet. Now", the fleet being formed in a line, on one .he tj 
of the lines of bearing, as above directed, and the fhips fleer-orJer 
ing in the wakes of each other, or ten points from the wind,failing, 
the leading or leewardmoft fhip firft hauls her wind ; the 
fecond fhip, as foon as {he is in the wake of the leader, 
hauls her wind alio ; and in like manner each fhip until 
the admirals iucceffively haul their wind as toon as they 
have reached the wake of the leading fliip ; and at the fame > 
inftant that the admiral’s fhip hauls her wind, the other, or 
ilernmoft half of the fleet, do the fame. The fleet will 
then be in the third order of failing, as reprefented in fig. 4. 
From this order of failing the fleet can be expedkioufly 
formed into the line of battle on either tack. ; 

As the fleet, in the fourth order of failing, is divided into f 
fix columns, and the three commanders ranged on the^J 
two lines of bearing, the commander in chief being at the 
angular point; in order, therefore, to form this order, the 
admirals range therafelves on the two lines of bearing, at a 
proper diftance from each other, and fleer the pioper courfe; 
the fhips of the feveral columns come each into its refpec- 
tive p1*K:e, forming themfelves into lines in the direction 
of the wind, and parallel to each other, as in fig. 5. < 

In order to form the fifth order of failinr, the three lead-Tofi 
ins' fliip5 of the divilions are to take their polls abreaft, and‘h«f 

Chap. II. The Manner of Forming the feveral Or- 
ders of Sailing. 
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to°leeward of each other, keeping their wind under an eafynr er® failin 

The firft order of failing is formed as follows: As the 
fleet is fuppofed to be in no particular order, that flup which 
is to lead on the propoled line of bearing on which the fleet 
i? to fail, runs to the leeward of the whole or greater part of 
the fleet, and then hauls her wind, carrying an eafy fail : 
each fhip then endeavours to get into her proper ftation, by 
chafing the fhip which is to be next ahead of her ; and 
■when in the wake of the leader, muft take care to preferve 
the aflisned diftance from the fliip immediately ahead, by 
increafing or diminifhing the quantity of fail: and if any of 
the fleet ftionld happen to be fo far removed from her fecond 
ahead as not to be able to chafe her without getting out of 
her way towards the line, in that cafe fhe muft take her fta- 
tion difcretionally in a line with the leaders, and leave a 
proper interval. The fleet will now be formed in the line 
of battle; from which the firft order of failing is formed by 
each fhip bearing away at the lame inftant, and fleering 
each the fame propofed courfe. 

To form the fecond order of failing, the leader runs to the 
leeward of the whole, or of fo many of the fieet as that each 
fhip may eafily fetch his wake, and then fleers a cowne 
eight points from the wind, carrying an eafy fail. Each 

fail. Then the fhips of each fquadion making fail, will rang 
themfelves in their refpective ftations, aftern of their leaders, 
and keeping the fame courfe ; each fliip preferving the ap- 
pointed diftance from that next ahead ; and the comman- 
ders of each divifion, and each fecond, third, &c. Ihip, are 
to keep themlelves mutually abreaft of each other. 

To form the order battle, it has already been obferved, To fi 
in the firft order of failing, that the fhip which is to leaden 
runs to the leeward of the whole, and then hauls her wind" D' 
upon the tack direded, carrying an eafy fail. Each fhip 
then makes fail according to her diftance, and chafes the 
fhio which is to be immediately ahead of her in the line,, 
and hauls in her wake in the line on wluch the van fhip is 
moving. 

The admiral, or fhip appointed to make the angular To 
point, runs to the leeward of the fleet, and brings to ; then ^ 
each fhip runs to its reipe&ive llation in one of the lines ofolr' 
beating, and brings to ; one half of the fleet being on one 
of the lines of bearing, aftern and in the wake of the admi- 
ral, and the other half on the other line of bearing, on the 
ftarboard or larboard bow of the admiral. When this is ac- 
complifhed, the whole fieet bears away before the wind: the 
two wings will now bear from the admiral two points be- 
fore his beam, and ready to form the line of battle upon ei- 
ther tack ; the fhips on the admiral’s ftarboard bow being- 
in the line of bearing for the larboard tack, and thofe on his 
larboard bow in the line of bearing for the ftarboard tack. 

Chap. III. To Change from the feveral Orders of 
Sailing to the Line of Battle. 

To form the line from the firft order of failing : If the To 
fhips be running large on the tack anfwering to the line of^ 
bearing on which they are failing and the line to be formed ,h 
on the fame tack, all the fhips haul the wind at the lame^r! 
time, or at leaft each fhip hauls her wind immediately after ing 
the next to windward : but if the fleet be on the other tack 

with 
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d and tack together, or all veer together according to 
umflarces.. If the line of battle is to be formed on the 
er line of bearing, the leewardmoft fhip either veers or 

tacks, and hauls lier wind : the reft of the fleet veer or tack 
at the fame tir e, and fleer with the wind four points free ; 
and each flip fuccefTtvelv, as foon as fhe gets into the wake 
of the leader, hauls her wind. Hence the line of battle will 
be formed from the find order ot failing. See figs. io. 
and 1 x. 

To form (lie line from, the fecond order of failing, the 
fleet running large or before the wind: All the {hips of the 
fleet haul up together on the tack directed, prefenting their 
heads on the line upon which they are ranged, or eight 
points from the wind. The leading fhip then hauls her 
wind, and is followed in fucceffion by the reft. i hat the 
{hips may not be too near each other, they make fail as they 
haul their wind, or their feconds aftern fhorten fail to open 
the order. See fig. 12. 

To change from the third order of failing to the line 
of battle : The fhips being fuppofed going large, that 
wing which is in the line of bearing for the tack on which 
the fine is to be formed, and the fhip at the angular point, 
haul their wind at the fame time ; the {hips of the other 
wing haul up together eight points from the wind ; then 
each fhip moves in this direction until fhe reaches the wake 
of the other wing, where fixe hauls dole up. See fig. 13. 

To form the line of battle on the fame tack from the 
fifth order of failing : Hot the weather column form the 
van, and the lee column the rear. The centre brines to, or 
only keeps fteerage-w ay ; the weather-column hears awray 
two points, and hauls its wind as foon as it is ahead of the 
centre ; the lee column tacks together, and runs under a 
prefs of fail, to gain the wake of the centre, when it retacks 
together and completes the line (fee fig. 14.) This evolu- 
tion may alio be performed a? follows: The weather-column 
brings to ; the centre and lee columns tack together, and 
go away two points free : when the centre-column has 
gained the wake of the van, it retaeks together, and brings 
to ; and when the lee column has gained the rear-line, it 
X'etacks together, and then all Hand on : otherwife the lee- 
column brings to ; the centre goes under an eafy fail two 
points free, to get ahead of the rear-fquadron ; wdiile the 
van carries a prefs of fail, alfo two points free, to get ahead 
of the centre divifions. 

Hitherto the weather column has uniformly been fup- 
pofed to form the van, and the lee-column the rear-divifion: 
the line may, however, be formed by interchanging thefe 
columns in a variety of different w'ays, fome of which are as 
follow. 

1. Let the weather and centre columns interchange : In 
this cafe the centre-column ftands on, the weather-column 
bears away eight points, and as foon as it reaches the wake 
of the centre-column, which now forms the van, hauls up 
together: the lee-column tacks together, and goes under a 
prefs of fail fcarcely two points free, fo as juft to gain the 
rear of the line, and then retacks together, as in fig. 15. 
'] his evolution may al!o be performed by the lee column 
bringmg to ; the centre fquadron then bears away together 
one point, and as foon as it has gained the head of the line, 
hauls its wind ; and the weather column bears away toge- 
ther three points, under an eafy fail; and when it has got 
into the wake of the van, hauls up together, forming the 
centre divifion. 

2. Let the centre and lee columns interchange : The lee- 
column ftands on clofe-hauled, under an eafy fail ; the wea- 
ther-column bears away two points under a prefs of fail, until 
it reaches the head of the line, and then hauls up: the centre- 

column bears away eight points ; arid when in the wake of f ' change 
the lee-column, which is now the centre divifion, hauls its t!T'e, 
Wind. bee ng. 16. _ _ . caflmg m 

3. The weather and lee columns interchanging: For this die Line of 
pnrpofe, the lee-column ftands on clofe-hauled under a prefs Battle, 
of fail ; the centre-column bears away two points under an ^ ^ ' 
eafy fail, and hauls up as foon as it has come into the wake of n,e'vl;,a_ 
the new van fquadron ; and the weather-column bears away ther and lee 
eight points until it gains the wake of the centre-column, columns 
and then hauls up, as in fig. 17. unerenaa- 

4. The centre forming the van, and the weather column5’1^ 
the rear-divifion : The lee-column brings to, the centre-co-The centre 
lumn bears away together two points, and forms the line a-forming 
head of the new centre fquadron ; the weather-column veers ^ ^an 

away together fevtn points on the other tack, and formsttle rear 
lL 

the rear fquadron. See fig. 18. Phte 
5. The lee-column to form the van, and the centre the ccccxcv- 

rear divifion : In order to this, the lee-column ftands on un-^,^^7^ 
der a prefs of fail, the weather-column bears away together jumn 
three points under an eafy fail, and the centre column bearsing the van 
away tight points ; and each, when it has gained the wake and she cen- 
of the new van, hauls its wind. See fig. 19. tretherear 

To form the line of battle on the other tack from the m *gn* 
fifth order of failing. The weather-column firft tacks in To form 
fucceffion; the centre and lee columns ftand on, the firftthe line on 
under an eafy fail, and the fecond under ftill lefs fail, accord- t^u^0^er 

ing to the length of the columns; and the leaders tack when weat’jier_ 
they gain the wake of the new-formed van, and each fhip column 
tacks in fucceffion as it reaches the wake of the above men-formir gthe 
tioned van (fee fig. 20.) Very great cai'e muft be taken by van> <^c‘ 
the centre and lee columns, left they draw too near the 
fternmoft fhips of the van, and alfo each other. ^ 

To perforin this evolution, the centre and weather co-The centre 
lumns interchanging : The weather column brings to, the an<l wea- 
centre column ftands on until the leader judges he will be 
fully able to clear the weather-column, and then the centre-tercjian.” 
column tacks in fucceffion : when the laft fhip of this new-ging. 
formed van has paffied the weather-column, that column 
ftands on, and each fhip tacks in fucceffion as foon as it 
reaches the wake of the van. The lee-column ftands on, 
and tacks in fucceffion as the fhips attain the wake of the 
van, and at the fame time carrying a moderate fail, that 
there may be a fufficient interval left for the weather-co- 
lumn to form the centre divifion. See fig. 21. 40 

To form the line from the fifth order of failing on theThe certte 
other tack, the centre and lee-columns interchanging. Thesnd lee c0- 
centre-colunin brings to ; the weather-column tacks in fiic-^^1* |n" 
ceffion under very little fail, and the lee-column ftands on g^.g, 
under a prefs of fail: when the leader of the lee-column has 
gained the wake of the line, he tacks, and is followed in 
fucceffion by his divifion. The centre-column is to fill and 
{land on, when the firft fhip of that column, and the laft; 
fhip of the lee-column, bear from each other in a line per- 
pendicular to the diretftion of the wind. See fig. 22. 

To form the line on the other tack from the fifth order The wea- 
of failing, the weather and lee-coiumns interchanging : T he d161-and lee 
weather and centre columns bring to; the lee-column ftands‘u** 
on xmder a prefs of fail, until it can pafs ahead of the wea- ging. 
ther-column, and then tacks in fucceffion ; the centre-co- 
lumn fills where its leading fhip and the laft fhip of the 
lee-column bear from each other, in a line perpendicular to 
the diredfion of the wind, and tacks in fucceffion when it 
has gained the wake of the new van. In like manner, the 
weather-column fills when its leading fhip and the laft of the 
centre bear in a line perpendicular to the wind, and each T, 
fhip tacks in fucceffion when it has gained the wake of the tAer-co^* 
centre. See fig. 23. lumn paffi 

To form the line on the other tack, the centre forming f^'g to the 
M m 2 the rtar* 
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To chancre the van, and the weather the rear divil'ion : The weather- 

l^inTo/aat C(^umn brings to, the other columns make fail and Hand on, 
tic to the bdl they can pafs on the other tack ahead of the weather- 

column, when they tack in fuccefiion. When both columns 
have paffed the weather column, it fills, tacks in fuccelfion, 

  v and forms the rear. See fig. 24. 
The Tee-co- r^° form the line on the other tack from the fifth order 
liimn paf- of failing, the lee-column forming the van : The weather 
fmg to thfvand centre columns bring to ; the lee-column carries a prefs 

of fail, and tacks in fuccefiion when it can pafs a-head of the 
weather-column; and when the laft fhip of this new van has 
paired to the windward of the former w'eather-cohunn, the 
van fquadron fhortens fail, to give time for the other columns 
to form : the -weather and centre columns fill at the fame 
time, to gain the wake of the van, when they tack in fuc- 
cefiion. See fig. 2 j. 

To form the line from the order of retreat: The leader 
of the wing, which is to form the head of the line, hauls 
the w'ind, and that wing follows in fuccefiion ; the other 
wing goes four points free together on the fame tack, and 
thus runs parallel to the wing which firfl began the evolu- 
tion ; and they haul up together when they arrive in the 
v/ake of the line. See fig. 26. 

Chap. IV. To change from the Line of Battle to the 
different Orders of Sailing. 
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To charge 

To change from the line of battle to the firft order of 
failing on the fame tack: All the Ihips bear away together 

line of bat- t^e number of points dire&ed by the admiral, obferving to 

firft order keeP themfelves in the line of bearing for the tack they are 
of failing, in. The fternmoft fhip bears away lint, and the relt fuc- 

eefiively as quickly as pofiible, to prevent being too near 
'each other. 

To change to the lirft order of failing in bearing for the 
line on the other tack : The leader bears away four points 
to leeward, and is followed in fuccefiion by the reft. When 
the fternmoll fhip has bore away, the whole haul up, and 
they will be in bearing for the line on the other tack. See 
fig. 27. 

1 To change from the line of battle to the fecond order of 
failing : 1 he whole fleet bears away together ten points ; 
and fo proporlions the failing from the van to the rear of 
the line, that when the headmoft (hip, which lirft prefleS fail, 
fhall come abreaft of the fecond ihip, the fecond Ihip adapts 
her fail to keep in this bearing ; and fo on in fucceliion, 
each obferving to keep the Ihip that immediately preceded 
her in the evolution in a line with herfelf, perpendicular to 
the dire&ion of the wind ; and tire whole fleet will now be 
running before the wind (fee fig. 28.) But if it is intend- 
ed that the fleet lhall fleer any other given courfe than that 
before the wrnd, the whole fleet may then alter together to 
the propofed courfe. 

To change to the third order of failing from the line of 
to. the third ^ttle : The whole fleet bears away together ten points; 
order of the headmoft half of the fleet, including the centre Ihip, 

carry an equal degree ot fail, in order to preferve their line 
of bearing ; each flrip of the remainder of the fleet cames 
lefs fail in fueceflion, fueh as will form and preferve on the 
other line of bearing with refpeft to that upon which they 
were ramred before the evolution ; and by this means the 
fleet will be formed in the third order of failing. See 
fig. 29. 

To change from the line of battle to the fifth order of 
to the fifth failing on the fame tack : In the treatile of Naval Laches^ 
order of publifhed in the fecond volume of The Elements of Rigging 

and Seamapjhip, there are various rules for performing this 
tack. evolution, according as the different fquadrons in the line of 
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battle are intended to form the weather, the centre, and the To ch 
lee columns, in the order of failing We (hall give two of^T ®1 

them as examples. tie to 
1. When it is, intended to change from the line of battle Qrde 

to this order of failing, fo as that the van flrall form the Mi 
weather, and the rear the lee column, and the fleet at the " 
fame time keep as much to windward as poffible ; the van j 
and centre tack together, and rim clofe-hauled in bow andformi 
quarter-line ; the rear moves on in its former courfe underwent) 
an eafy fail. When each {hip of the centre is abreaft of itsj£‘1^ 
cOrrefpondent (hip in the rear, the centre retacks: the van]umili 
Hands on until the centre and rear come up, and then re- 
tacks, and all the columns regulate their diftances. See 
fig. 30. . 5< 

2. When it is intended that the van fhall form the lee,The; 
and the rear the weather column ; the van bears away toge-^'mi 
ther under an eafy fail, and goes at right angles with the^J1 

line ahead: the centre at the fame time goes away twowea(h 
points free, and each (hip fleers for that (hip of the vancoiuml 
refpe&ively which is to be abreaft of her when in column. 
The leader of the van mull determine the diftance, by not 
hauling up with his divifion until his (hip and the fternmoft 
fhip of the centre-column, which is drawn up with him, are 
in a line at right angles with the wind: They then both 
ftand on under an eafy fail, while the rear crowding fail 
pafles to the windward of both. See fig. 31. ; 

To change from the line of battle to the fifth order °f ,0‘ 
failing on the other tack : This evolution may be performed 
in as many ways as the former, according to the intendedf ji;, 
pofitions of the different columns; but in fuch a Work asthe 1 
our’s, it may be fufficient to obferve, that, l attle 

1. When the van is meant to form the weather, and the 0 

rear the lee column: The van tacks in fuccdfion; the , 
leader of the centre tacks when the leader of the van is paf-The 
fmg him exaftly to windward, and his divifion follows him;formi 

the rear manoeuvres in the fame manner with refpeft to the 
centre. See fig'. 32. theli 

2. When the rear is to form the -weather, and the van thelumn 
lee column : The van tacks in fucceflion ; and when about, _ f 
either bi ings to, or fhortens fail, to allow the other columns^® 
time to form. The centre and rear then carry fail, and tackweat 
in fuccefiion. The centre tacks when its leader has thcaiulr 
centre of the lee-column in a line at right angles with the AkT 
wind, or when its centre paffes aftern of the lee ■column.lun1i: 

When the centre is about, it regulates its rate of failing by 
the lee-column, either by bringing to or making equal fail; 
and thus both wait for the rear to pafs to windward. rI he 
rear tacks when its leader has the fcrft fliip of the lee cohimn 
in a line at right angles with the wind, or when its centre 
{hip pafles aftern of "the laft ftiip of the centre-column. See 
fig. 33. 

" do change from the line of battle to the order of retreat:. To c 
The leader bears away four points ; and ?dl the fleet follow- to ft' 
ing clofe hauled, they will come to file off in fuccefiion at‘^' 
the fame point in the van {hip’s wake, till the centre {hip 
arrives at the angle where the evolution began. Then the 
order of retreat will be formed, and any courle whatever 
may be fleered, fince the two wings will be equal and in or- 
der on the {larboard and larboard lines of bearing, forming 
confequently between them an angle of 135 degrees. Fig. 
34. reprefents the order of retreat formed from the line of 
battle, the whole fleet going four points free. 

Chap. V. To Manoeuvre the Line of Battle. 

The method of forming the line of battle, when the 
{hips are in no previous order, has already been explained. 
In this place it is intended to point out fome ot the various 

evolutions 
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Naval T 
evolutions that are, or may be, performed by a fleet which 
is already formed in line ofbattle. 

The fleet being in line ofbattle, to form the line on the 
other tack, by tacking in luccefiion : The headmoit fhip of 
the fleet tacks firft, having previoufly made more fail, or the 
fecond having fhortened fail, in order to increafe the inter- 
val between them ; fof' it often happens that one or two 
cables length are run over before the (hip ahead has been 
able to fill her fails on the other tack. When the firft fhip 
is about, either the fecond makes more fail, or the third 
fhortens fail ; and then the fecond tacks as foon as (he has 
gained the wake of the leader, the helm being put down 
at the inftant fhe opens the weather quarter or the firft fhip, 
which is already on the other tack. In like manner the 
third, fourth, &c. fhips tack each at the inftant it has gain- 
ed the wake of the leader ; and thofe fhips already about 
muft preferve their affigned diftarxes, by fhortening fail, if 
necefiary, until the whole fleet is on the other tack. If a 
ft ip mifles ftays, fhe is immediately to fill again on the fame 
tack, and make fail with all polfible expedition, taking care 
to keep as clofe as poffible to the wind, and not to fall off 
to leeward. By this means fhe will get ahead and to wind- 
ward of thofe which follow her ; and they will perform fuc- 
cdfively their evolutions in the wake of the (hips which are 
already on the other tack, onlyftanding on a little farther than 
they would have done if the fnip ahead had not miffed ftays. 
The fhip that miffed ftays will return fooner to her ftation, 
by making all poffible lail to windward of the line. See 
% 35* 

To form the line on the other tack without tacking in fuc- 
ceffion : The whole fleet veers together: the rear fhip hauls 
her wind on the other tack, and Hands on, while all the 
others go two points free on the other tack, and haul up as 
they fucceffively gain the wake of the leading fhip. Thus 
the rear of the line on the one tack becomea the van on the 
other tack. See fig. 36. 

The line to veer in fucceffion : The van fhip of the line 
veers round, and fleers four points free on the other tack ; 
and when fhe is clear of the rear fhip of the line, fhe hauls 
her wind; the reft follow, and haul up in fucceffion. See 
fi.S 37- . 

The line to tack and retack together: In tacking together, 
the fternmoft fhip of the line puts in ftays; then her fecond 
ahead puts her helm down ; and fo on through the whole 
line, to prevent the fhip ahead from falling on board the 
fhips aftern. d he fleet will then be in bow and quarter 
line ; from which, if tacking together, no fhip muft put in 
Hays till the fhip on her weather quarter is in the asft of 
tacking. 

The line bear away together, preferving their bearing for 
the line : The rear begins this evolution, the fternmoft fhip 
bearing away the number of points propofed ; and fo on as 
quickly as poffible, to prevent falling on board of each 
other. 

To turn to windw'ard in line of battler When the fleet lias 
fea room, the moft advantageous method of gaining to wind- 
ward is, that all the fhips of the fleet may go about toge- 
ther ; as by this means the whole fleet will gain as much to 
windward as in the cafe of a fingle fhip. The fleet will be 
in line of battle on the one board, and in bow and quarter 
line on the other. This is alfo the moft proper method to 
get to windward on a coail when the wind is parallel to the 
land: But if the fleet is turning to windward in a ftrait 
or between two {bores, the fleet fhould tack in fucceffion ; 
for if all the fhips tacked together, the van would be foon 
in with the land on one fide, and foon after the fleet had re- 
tacked the rear would be in with the land on the other fide: 
Lence tliis would occafion a number of Ihort boards. la 
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naffinor through a ftrait, other circumftances are alfo to be Mar-ceim « r ■ 1 a Fleet in attended to, as tides, &c. ^ the Fifth 

To interchange the van and centre fquadrons : The van 0rjer 0f 
bears away a little, and brings to ; the centre paffes on to Sailing. 

. windward, edging a little, to get ahead of the former van —v——' 
on the fame line ; the rear, coming on under an eafy 
edres away likewife, to obtain the wake of the new centre chiI,ge the 
iquadrqn. See fig. 38. . van and 

To interchange the van and rear fquadrons : The van and centre 
centre fquadrons hear away a little, and then bring to, the !'iua^ons’ 
van obferving to bear away a little more to the leeward Van 2nd 
than the centre. The rear ftands on to gain the head pfrearfqua- 
the line ; and when abreaft of the former van, the centre ^rons. 
fills, and both (landing on, form ahead of the new rear, by 
editing down until they are in a line with it. See fig. 39. 63 

To interchange the centre and rear fquadrons : The van Centre and 
ftands on under an eafy fail, while the centre bears away a ^ua" 
little and brings to, and the rear at the fame time carries a * 
prefs of fail to pafs the centre to windward and get into the 
wake of the van. The van and centre then edge away to 
gain the line with the new rear fquadron, which then fills. 
See fig. 40. 64 

The van to pafs and form the rear: The van fquadron The van to 
ed es away a little and brings to; the other two fquadrons, 10 tiie 

crowding fail, ftand on till they get ahead of the new rear, 
and then edge away a little to form in the line; alter which 
the rear fills. ^ &5 

The rear to pafs and form the van : The van and centre The rear to 
bear away a little and bring to ; the rear makes fail, paffes j^t0 

ahead of both, and then edges away to form on the fame 
line. Theie two monceuvres are lo limple as not to Hand in 
need of illuftration by figures. 

Chap. VI. To Manoeuvre a Fleet formed in the Fifth 
Order of Sailing. 

66 
This order of failing is very advantageous for a mime- 10 n‘3* 

reus fleet, as it keeps the fhips clofer together, and there-<ifth order 
fore more conne&xd with each other than either of the three 0f failing, 
firil orders. The method of forming this order is Ihown in 
Chap. II. : and the method of manoeuvring in it, which 
with very little alteration is alfo applicable to the fourth or- 
der, is to be the fubject of this chapter. 67 

To tack the columns in fucceffion : The (hips of the lee-To tack in' 
column having more diftance to run before they can- recoveriuccelilon' 
their pofition, muft go about firft in fucceffion. When the 
centre leader finds himfelf abreaft of the leader to leeward of 
him, or at right angles with the clofe-hsuitd line on the 
other tack, upon which the lee leader is now moving, he 
tacks, and is followed in lucceffion by his divifion. The 
weather-column paying the fame regard to the centre-co- 
lumn, manoeuvres in the fame manner (fee fig. 41.) In this 
evolution the weather-column (till continues to windward ; 
and ftrould the columns have clofed too much, or be too far 
afunder, either of which may happen from the inequality in 
the rate of failing of the different fhips, the order may be 
recovered either by the lee or windryard column bearing 
away, fo as to make an angle equal to that propofed, as two 
points, between any column, and a line joining the leader of 
that column and the fternmoft ffiip of the next column. 

If this evolution is to be performed in the night, the 
weather-column muft tack firft. In order to prevent the 
rifk ©f one column palling through the van of the other co- 
lumns, the next column muft not tack till its leader is fen- 
fible that many fhips of the column immediately to wind- 
ward are about. When about, the leaders make little fail, 
while their followers make lucceffively a little more, in order 
to form their refpeclive columns. The columns which are 

com*- 



Naval TAG T I C S, Pari 1. 
pl'j'.dy about ihould either biin : to find wait for the next, centre column, when it brings to, and waits for the new wca- Mar*u re 
or Ihonld juft keep fteera^e way ; thus the farmer weather- 
column fhouH wait for tlie centre, and both fhould then 
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wait for the former lee-column. In this evolution the wea- 
ther and lee columns will be interchanoed. As lome riik 
may attend the execution of this at niitht, it is molt advi- 
sable to tack the columns together, and (ail in bow and quar- 
ter line ; becaufe, fliould it become nee chary to retack, or 
fhould the wind change before the completion of this evo- 
lution, much confufion might enfue. By tacking together 
this will be avoided. 

To tack the columns together : The fternmoft fhips of the 
three columns put in frays together ; and when they are 
obferved to be fo, their feconds ahead immediately put their 
helm down, and fo on through the whole fleet. Eaeh co- 
lumn will then be in bow and quarter lire. .See fig. 42. 

To veer the columns in fucceflion : The leader of theke- 
column veers round, and fleers four points free upon the other 
tack, followed by the fhips of that divifion ; and of which, 
when he is clear of the fternmoft fliips, he hauls up. The 
-centre and weather columns perform fucceffively the fame 
evolution, obferving to continue ftanding on till they fuccel- 
-fively bring the point at which the lee-column began to veer 
to bear in a right line to leeward of them. They likewife 
fucceffively fpring their luffs when the point at which the 
-lee column hauled its wind bears right to leeward (fig. 43.) 
Each column having the fame diftance to run, if the evolu- 
tion be well executed, the leaders of the windward columns 
will find themfelves, when they fpring their luffs, exactly a- 
breaft of the leader of the lee-column, and fo will all the 
other (hips. But the making or fhortening fail will at all 
events redtify the inequality of failing. 

To turn to windward in the fifth order of failing: Let the 
fhips of the fleet be fo arranged, that the leaders, and alfo 
the corrdponding fliips of the columns, may be in the di- 
redlion of the Wind ; as by this means the fleet will gain 
more to windward, and at the fame time be lefs liable to 
diforder. Now the van fhips of the columns tack at the 
fame inftant, and are followed in fucceflion each by the re- 
maining fliips of the divifion, when they reach the wake of 
their leaders, or the lame point when they w-ent about; 
hence there wull always be three fhips in flays at the fame 
time until the whole fleet has got on the other tack. The 
fleet then ftands on any affigned diftance, and then retacks 
in the farne manner as before. See fig. 44. 

To interchange the weather and centre columns: The wea- 
ther and lee columns lie to, or only keep fteerage way. The 
centre column tacks together; and forming a bow and quar- 
ter line, goes clofe-hauled to gain the wake of the weather- 
column ; it then retacks together, and ftands on, while the 
weather-column bears away to its new flation in the centre, 
and the lee-column fills. See fig. 45. 

To interchange the weather and lee columns: The centre 
column brings to ; the lee column ftands on under a prefs of 
fail; and when its fternmolt fhip can pafs to windward of the 
van of the centre column, which w-ill be when the centre 
fhip of the lee column is in a line perpendicular to the di- 
rection of the wind with the van of the centre column, the 
lee column then tacks together, and Hands on clofe-hauled 
till it comes in a line with the centre column, when it goes 
large two points to get into the ftation which the weather- 
column left; and then veers together, hauling the wind for 
the other tack. At the beginning of the evolution, the 
weather column bears away together under little fail, and 
goes large fix points on the other tack, fo as to get into 
the wake of the centre column ; it then hauls to the former 
tack, going two points large, till it ranges abreaft of the 
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ther column. See fig. gT 
To interchange the centre and lec columns: The centre and 

weather columns bring to, or keep fteerage way, as is mo ft 
convenient: the lee column tacks together, and preffes fail 
to gain the wake of the centre column ; which, when they 
have effected, they retack together and Hand on ; the 
centre-column then edge® away under an eaiy fail, fleering,iumnSt 
if it lay to, eight points from the wind, and if it kept fleer- 
age way only two points, until it comes into the flation of 
the lee column, where it hauls to the wind ; while the wea- 
ther-column fills and ftands on : and the order is re- 
eflablifhed by fnortening or making fail, according to cir- 
cumftanceg. 74 

The weather-column to pafs to leeward : The weather-The wea- 
column ftands on under very little fail, while the centre and^1"r'C(>* 
lee-columns tack together, and carry a prefs ot fail till they^ ifs t0 
reach the wake of the weather-column, when they retack, ward, 
and crowd fail till they come up with the weather-column; 
and when they have gained the wake of the weather-co- 
lumn, it bears away two points, to gain its flation to lee- 
ward, and then hauis to the wind or brings to till the new 
weather and centre columns come up. See fig. 47. 

The lee-column to pafs to windward : The weather and rhe'lee-co- 
centre columns bring to, while the lee column carries fail lumn to 
and tacks in fuccefiipn as foon as the leading fhip can wea- !,u/s t0 

ther the headmoil fhip of the weather-column; and when ar-’kVi:!L:w'u<k 
rived upon the line on which the weather-column is formed, 
it re-tacks in fucceffion, forms on the fame line, and either 
brings to or ftands on under very little fail. If it brings to, 
the other two columns bear away together two points, to 
put themfelves abreaft of the column now to windward ; but 
if the new weather-column flood on under an eafy fail, they 
may bear away only one point to gain their proper ftations. 
Ste fig. 48. _ . . 76 

As it is of the utmofl importance that each fhip be in her viethad of 
relpeftive ftation, both to preferve order, and that the vari-keeping a 
ous evolutions may be more readily performed, the officer *n ‘.'3 

of the watch will therefore be ever anxious to preferve the‘ r’' V Ua” 
itation of his fhip. 1 his he may do by his quadrant ; butmeans cf 
the more ready method for this purpole is by means of thethe naval 
Naval Sqjuare, which is conftrudled ns follows : fguare. 

Upon fome convenient place at the middle of the quarter- 
deck, deferibe the fquare ABCD (fig. 49.), of which thetiou, 
fides AD and BC are parallel to the keel; through the 
centre line G draw the line EF parallel to AD or BC, and 
draw the diagonals AC and BD ; bifedl the angles EGD, 
EGC by the ftraight lines GH, GN and the naval fquare 
will be conftrudled. Now fince the angles FGD, FGC 
are equal to four points, being each half a right angle ; 
therefore the angles EGD, EGC are each equal to 12 
points, and confequently the angles EGH, EGL are each 
equal to fix points. Hence, if a Ihip is running clofe-hauled 
on the ftarboard tack, in the diredlion FE, the diredlion of 
the wind will be IG, and her clofe-hauled courfe on the 
other tack will be GC : But if Ihe be running in the fame 
diredlion FE upon the larboard tack, her clofe-hauled 
courfe on the ftarboard tack will be in the direction 
GD. 78 

In order now to apply the naval fquare to the keeping of And appli- 
flrips in their refpedlive ilations, let the fleet be formed in cat on. 
the fifth order of failing clofe-hauled, the correfponding 
fhips of the columns coinciding with the direftion of the 
wind, in order to turn to windward with greater facility. 
The correfponding fhips in the column mull be kept in the 
diredtion of GH, or Gl, according to the direftion of the 
wind and the tack they are upon, while all the fhips of 
3 the 
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To refto"e ths fame column muft be in the direction of EF. See 

ofT^f:e*r 5°-. , 
upo-i Shifts A rain, let the fleet be in three columns in one of the 
oftheWiml. lines'af bearing, the A ip being do fe hauled on the other 

v-— 1 1 tack.. The Ihips ot each column will be in the diretdion of 
one of the diagonals, while the correfponding fhips of the 
other columns will be in the direction of the other dia- 
gonal (fig. 51). It will alfo be the fame if the columns 
are in one line of bearing, and going four points large on 
the fame tack. The application of the naval fquare in other 
cates will be obvious- 
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Chap. VII. To re ft ore or reform the Order of Battle 
upon Shifts of the IVind. 

1. Eet it be intended to reftore the order of battle 
on the tame tack, the wind coming forward, and {hitt- 
ing ahead lefs than fix points. In this cafe, the whole 
fleet is to. bring to except the leader ; who, in order 
that the fame diftances between the fhips may be pre- 
ferved vhen the line is reformed, fleers a courfe a h (fig. 
J2.), inch as to be at right angles to the middle point be- 
tween the former and prefent diredion of the wind : hence 
the courfe he mu'l ileer will be known by adding half the 
number of points the wind has finfted to eight points, anl 
applying this turn to the former clofe-hauled courfe. As 
foon as the leader has arrived at the new clofe-hauled line 
with refpeft to the fecond fhip ahead, that !hip immedi- 
ately fills, and bears away the fame number of points as the 
leader ; and when both thefe h ive reached the clofe hauled 
line with refpefl: to the third fliip, the alfo fills, and beam 
away. In like manner the remaining part of the fleet bear 
away in fuceeffion ; and when they have got into the clofe- 
hauled line b c with the flernmofl fhip, they all haul their 
wind at the fame inilant, and the ilernmoft fhip fills and 
Hands on clofe-hauled. 

A very expeditious method of performing this evolution 
is as follows : The whole fleet having fallen off as foon as 
the wind fhifted the fame number of points which it chan- 
ged, the leader bears away ei’zht points from the middle 
point between the former and prefent diiedlion.s of the wind ; 
or, if the wind has fhifted near fix points, in this cafe the 
leader mull bear away eight points from the new'dire&ion 
or the wind ; but then the fleet will be clofer than before, 
and the leader hauls his wind as foon as the fiernmoil fhip 
bears on the clofe-hauled line from him : The fecond fhio 
hears away when the has reached the wake of the leader, and 
alto hauls her wind when fhe has* again gained his wal^e. 
In like manner the third, fourth, &c. fhips bear away, and 
alfo haul their wind in fuccefiion, until the flernrno.l and 
the whole line is formed again. See fig. 53. 

If the wind fhifts exactly four points ahead, the whole 
fleet is to veer round till the heads of all the fhips are direc- 
ted to the point exadlly oppofite to their former courfe ; 
and the rear thip, which has mow become the van, is to run 
four points large upon her new tack, and the rell of the fleet 
to follow her in fuccefiion ; and when the latl fhip, which was 
the former leader, is got into the wake of the headmoft in 
the line, the whole fleet is to veer together, and the order 
will be reformed on the former tack. 

If the wind fhifts eight points forward, the fhips are to 
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veer round altogether till their heads are on the point of the Tie Batt!e. 
compafs oppofite to their former courfe ; then the rear {bin, "—' * 
having become the van, is to haul clofe by the wind on the 
fame board ; all the other fhips are to haul up in fucceTun, 
and range in the wake of the leading fhip ; and when the 
latl thip is in her ilation, the order will be reformed on the 
fame tack. gj 

If the wind changes 12 points exaftly, the fleet mufiTwelvs 
veer round together, and haul their wind in fuccefiion on i'0luti- 
the firfl tack. g, 

2. The wind coming forward, and the order of battle to To reform 
be reformed on the other tack. ihs order cf 

If the wind fhifts ahead lefs than fix points, all the fliips 
of the fleet are to veer round, till their heads come to the trek '^he 
oppofite point of the comptfs with refpecl to their former wind co- 
co urfe ; and then the rear fhip, which is now become the min£ f°r- 
van, is to haul clofe by the wind on that tack, and the 
other fhips follow her in fuccefliom From hence the fleet points!* 
mi rht pats to the line of battle on the former tack by veer- 84 
ing in fuccefiion. If the wind comes ahead more than fix Between fig 
points, but let's than twelve, the fleet is to manoeuvre in the-111:5 rive,v<i 

fame manner as before. If the wind comes ahead exadtly P°lag^ 
twelve points, the tack is to be changed. rw iva 

3 . vVfiien the wind fhiits aft, and the order of battle tol’oints- 
be reformed on the fame tack. ^ S<J- ^ 

T the wind has fhifted lefs than two points, the leadercom;, 
hauls his wind, the fleet Hands on as before, and each fhipaud ths or- 
hauls her wind in fuccefiion as the gains the wake of the fier °f fiat- 
leader. If it is intended to change the tack, the whole 
fleet tack together, and the ffernmoft thip, which now be-ihg fcm°a 

comes the leader, hauls up, and the retl bear down and haul tack, 
up in fuGceffion. S7 

If the wind changes fixteen points, all the fhips brace 
about for the other tack immediately, by which means the $5“ 
fleet will be going four points Large ; then the fhips tack- The wind 
ing or veering inltantly together, the order of battle will be 
retlored or formed again on the fame tack as they were be-*K.ttei1 

fore the wind changed. poiuts. 

Chap. VIII. Of the Battle. 
s? 

In a naval engagement, the prefent mode, as has already W 'he Ihe 
been obferved, is to draw up the fleet in a llraight line upon0^ 
one of the clofe-hauled lines under an eafy fail. The fri- 
gates, fire-fhips, tranfports, &e. are placed at proper di- 
llances on the other fide, with relpeft to the enemy (b). 
The diflarce between two adjacent fhips in the line is ufu- 
ally about a cable’s length ; but the admiral increafes or di- 
miniihes this interval according to circumflances. The ^ van 
nearer, however, the fliips are to each other, the ilronger israi,CRi,y bc*- 
the line, and the more difficult to be broken or forced by the ing clofe, 
enemy ; but Hill there mufl be a fufficient interval left, fo 
that if a fhip receive confiderable damage, fhe may be got 
out of the line without becoming foul or falling aboard of the 
fhip next atlern, which would be the means of putting the 
whole line in confufion. 91 

The flrength of a fleet depends alfo more on the largenefs co,T1*, 

of the fhips, and the weight of the metal, than in their num- j'J^ ^ 
her. The fewer the number of fhips in a fleet, the more though 1 

diftinflly. will the fignals be perceived and anfwered by thofefe*er in 
near the extremities of the line ; the better alfo will the or-ilumkeIV 

der 

(b) Several able officers have been of opinion, that when fleets are ranged in order of battle, inflead of being clofe- 
hauled, they fhould have the wind two points free, or upon the beam/ Some of the reafons alleged in fupoort of this 
opinion are, that the (hips can more eafily keep their fiations ; and if any fhip fhould happen to fall to leeward, fhe may 
eallly regain her Ilation, which would be ulmoil impoflible were tire fleet ciok-haukd. 
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The Battle. 0f battle be kept, and the fleet more eafily manoeuvered. 

-y—— ^ large fhip is not fo loon difabled as a fmall one ; and in 
the cafe of a three-decker, although the upper deck fhould 
happen to be confufed with the wreck of broken mails, 
yards, &c. and hence it being fcarcely poffible to work the 
guns on that deck, yet if the weather be not tempeduous, 
the guns on the other two decks may be worked. If 
boarding fhould be deemed practicable, it is evident that the 
large fhip, upon account of the height of her fide, as well as 
for other reaions, will have greatly the advantage over one 
of a lefs fize. Large fhips are alio for the moft part more 
able to encounter a ftorm than fmall ones ; and in a gale of 
wind large fhips have commonly the advantage in point of 
failing. Hence it is obvious, that a fleet compofed of large 
fhips may have greatly the advantage over a fleet confiding 
of lefs fhips, though much more numerous. 

As in a naval engagement the two fleets are drawn up 
clofe-hauled, on two lines parallel to each other, one of thefe 
fleets is therefore to the windward of the other. The wind- 
ward fleet has feveral advantages not pofTeffed by the fleet 
to leeward, and the leeward fleet has alfo advantages over 
the weather fleet. The advantages and difadvantages of 
each of thefe fleets are as follow : 

The fleet to windward may approach the leeward fleet at 
pleafure, and can therefore determine the time of commence- 
ment of the aflion. If the weather fleet is more numerous, 
it may fend down a detachment of fhips on the rear of the 
leeward fleet, and thereby put it into confufion. If any of 
the fhips of the fleet to leeward fhould be difabled, the fleet 
to windward may with great eafe fend down their fire-fhips 
upon them, or fend a detachment after any part that gives 
way. The weather fleet may board if the admiral thinks 
proper; and it is fcarcely incommoded with the fmoke, which 
is carried off by the wind to the fleet to leeward. 

The difadvantages of the fleet to windward are, an inabi- 
fleeTto^^lity to the fight when once engaged, without being 
windward, obliged to pafs through the enemy’s line, which is extreme- 

ly dangerous ; becaufe the fhips being already very much in- 
jured before they are obliged to fly, they mufl expeft to be 
flill more fo ; and as they have it no longer in their power to 
form the order of retreat, this manoeuvre is abfolutely a de- 
fperate one. If the fleet to windward tack altogether, in 
order to get off, the line to leeward may do the fame, after 
having raked the weather fhips in flays, and follow them 
on the other tack, with the advantage of having gained the 
vrind of the centre and rear divifions of the flying hue. If 
it blow frefh, it is feldom that weather fhips have their 
lower deck guns fufficiently elevated ; whence it refults, that 
the fhip being a little inclined on the lee fide, the guns of- 
ten run out again at their ports after being fired, which very 
much retards the fervice of the artillery, fince the guns 
are obliged to be bowfed in again every time for loading ; 
and oftentimes they can make no ufe at all of their lower 
tier. Again, fuch of the fhips as are fo difabled as to be 
obliged to quit the line, cannot ealily do it, becauie in veer- 
ing, for want of being able to tack, they tall between the 
two lines, where they are raked ahead, and by that 
means completely put in diforder: but ihould they be 
fortunate enough to be able to finifh their evolution, it is 
ftill very difficult for them, difabled as they are, to get to 
windward of their line, and very often they fall foul of the 
next fhips allern of them, which have it fcarcely in their 
power to prevent, the accident on account of the fire and 
fmoke, efpecially if the line is much contra&ed ; and fhould 
thefe perceive it, and try to avoid being run foul of by fall- 
ing back on their next fhip aftern, and fo on thus fuccef- 
fively, it might happen, that from one to the other a great 
part of the fleet being obliged to manoeuvre, their fire would 
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lefTen, and very often ceafe, by their covering each other;1 fte Battle, 
when, if the enemy take the advantage of this critical mo- ' " ; 
ment, the diforder increafes, and all is loft. But thefe 
inconveniences may be partly prevented by having the dif- 
abled fhips quickly towed out of the line by the boats of 
the fleet, which for that purpole fhould always be hoifted 
out from each fhip before the engagement begins. Other- 
wife, if the fhips in the wreather line, not being too clofe, 
have the neceflary ipace to obferve what pafles ahead of 
them, and to manoeuvre, they ought to range themfelves to 
leeward of the difabled fhip, in order to cover her, and ap- 
proach nearer to the enemy ; all the other fhips bearing 
up alfo together to preferve the line. 

The fhips in the line to leeward have the advantage ofAdvama- 
ferving with facility and effedl their lower deck guns in 
weathers proper for fleets to come to a£lion : they can

w
C
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quit the engagement at pleafure : their difabled fhips can 
without difficulty quit their ftations when neceffity requires 
it: they can form the order of retreat with more readinefs, 
or continue the adlion as long as convenient : in ffiort, the 
lee line of battle, if fuperior in number, can alfo double the 
enemy, by making fome of the fhips in the van or rear to 
tack, and put one of the extremities of the enemy’s line be- 
tween two.fires ; and if they are formed in time, they may 
cannonade the enemy while bearing down to the attack. 

The difadvantages of the fleet to leeward are, its being And its dlf- 
very much annoyed by the fmoke, and a continued fhoweradvantages, 
of fire from the wads falling on board, repelled by the wind, 
which if not attended to may be produftive of dreadful con- 
fequences. The fhips of the line to leeward cannot attempt 
to boa'-d thofe of the other whatever may be their inclina- 
tion for it ; they can hardly do more than accept the battle, 
without being able to determine either time or diilance : it 
is even with great difficulty that’ they can avoid being board- 
ed, or prevent their line from being broken, if the weather 
fhips are bent uppn doing it; and their fire-fhips are very 
ftldom of uie. 96 

A general rule for the adoption of either the weather orN ) gene- 
lee gage cannot be laid down. Sometimes the one is pre-ra’ rrde 

ferable, and fometimes the other ; and very often the com-Pre{trrilhJ 

mander in chief has it not in his power to make an option. fore ^ 
Having proceeded fo far with refpect to the line of battle,other, 

it may not be improper to introduce in this place an account 
of a naval engagement, with the conduft to be obferved pre- 
vious to, and during the time of, its continuance. ^ 

1 he engagement will not begin till the admiral makes The attion 
the fignal, unlefs an aftion is infenfibly brought on by fome not t<> be- 
unavoidable circumftances in the line, or position of the vanJ’n 

or rear of both fleets in forming or approaching each other, “ 
The admiral in fuch cafe will make the proper fignal for the that pur 
van or rear, by the diftinguifhing flag of either of thefe di-pofe. 
vifions, which will undoubtedly resiulate the neceflary ma- 
noeuvres of the reft of the fleet throughout the whole line. 98 

During the time of an engagement the greatefl filence is precairions 
to be obferved in each fhip ; no one muft quit his poll uoonto be obfer- 
pain of death ; and fhould any one happen to refufe obey V£C* flunn? 
ing an officer, he fliall be put to death on the foot; the 
fame alfo ffi&U be done to any one who fliall hide himfelf, 
or feign to be wounded. The wounded muft be carried or 
conduced to the furgeon by thofe who have been appoint- 
ed by the captain for that purpofe. Should any one dif- 
cover an advantage to be taken, he {hall inform the offi- 
cer who Hands neareft him. No kind of rigging what- 
ever is to be touched without an order. Should any dange- 
rous (hot be received at the water line of the fhip, fuch of 
the calkers, or carpenters, or any other perfon who perceives 
it, fhall inform in private the captain with it, without fay- 
ing a word of the fame to any one elfe upon pain of death, 
4 unlefs 
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attle urjlefs It be a uiueuur officer; the fame precaution {hall alfo 

be obferved about any part of the fhip catchiny; fire. 
Whilft the fleets are engaged, the admiral carries but 

ittle fail : in this, however, he mult conduct himfelf by the 
motions o'- the enemy, the ffiips always obi’erving to keep 
clofe in the line . and if any {hip happen to get out of the 
line, the (hip which immediately follows is to pay no 
regard to her, but endeavour to keep her llation in the 
line. ‘ * 

A captain mud not quit his poll in the line upon any 
pretence whatever, ur.lefs his flop fliould be fo greatly dama- 

™ ged as to render her incapable of continuing the action. 
The little fail a fleet is under at fuch a time may in gene- 
ral give the (hips, though damaged in their rigging, See. 
time enough to repair their defedfs, without caufing an un- 
noccffary interruption in the line, by withdrawing out of 
attion when their fervice might perhaps be of the utmofi; 
importance to the red of the fleet. 

A captain, through too impetuous a defire of diftinguifh- 
ing himfelf, ought never to break the order of the line, 
however inviting the advantage of an attack might then ap- 

Eitni. pear to him to fecure fuccefs : he muft wait with patience 
d the fignal of the admiral or commanding officer of his divi- 

f: n, becaufe it is always more eflential to preferve and fup- 
port a clofe line in action, as it conftitutes the principal 
ftfength of a fleet in general, than to attend to a particular 
attack between two fliips, which commonly decides but 
little with regard to the whole, however glorious in appear- 
ance, unlefs with a view at the fame time of taking or de- 
ftroying a flag fliip of the enemy’s, and where fuccefs alone, 

z even then, can juttify the attempt. 
The two immediate feconds to the admiral ought to di- 

redf part of their fire againll the enemy’s flag-fhip, or any 
other that may attack their admiral; fo that their chief at- 
tention fliould be employed more in his defence than in that 
of their own proper (hip, as they mull facrifice every other 
confideratlon to the honour of their flag. 

The fame attention muft likewife be paid to any other 
fhip that may find herfelf engaged with one of the enemy’s 
fiag-fliips ; the next to her ahead and aftern fhould ferve in 
that refpe£t as feconds, by dividing part of their fire 
againll fuch flag officer, in order to make him ftrike the 
fooner. 

if any flag-officer {land in need of being affifted, lie will 
of eourie make a fignal for the corps de teferve ; or if there 
fhould be none, he will fignify the lame to his divifion ; on 
which his two feconds, with thofe nearelt him, will clofe in 
to cover him, and continue the adlion. The frigates of his 
fquadron will likewife be ready to give him the neceffary 
affiftance ; and if he fhould liill continue the attack, he 
will in a particular manner be fupported by his whole di- 
vifion. 

Thofe fliips which happen to be moll expofed to danger 
lifinutu.will naturally make the ordinary fignals upon the occafion 

Pro* if they fliould receive any hurt or damage, in order to be 

^"Irbr'lnri- 
■Ai be 
up/gted 

le|,y fc- 
ii, 

fupported by fucli of the line as are nearelt to them 
4 When a fleet is fo far fuperior in number as to be able 

W'bjjody to extend itfelf both ahead and aftern coniiderably beyond 
!nRrve the enemy’s line, the admiral generally forms the excefs into 

'0IT] a body of referve, drawn up in a line on the other fide of 
liu with the fleet with refpedt to the enemy. If the body of referve 

is to windward, the ftiips compofing it are to be drawn up 
in a line with the frigates neareft abreaft of the centre ; but 
if to leew'ard, a little ahead of them ; being careful at the 
fame time to keep within reach of obferving diftindtly all 
the fignals and motions ot the fleet, and to be ready to re- 
place fuch of the ihips as may happen to be difmafted or 
driven out of the line, where all intervals muft be oroperlv 
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ftrengthened, and carefully filled up again Without lot's of The Battle* 
time. The body ot referve is ufually lormed at the fame —-"“y*"*—' 
time with the line, to prevent any irregularity that may hap- 
pen on leaving any intervals or ooenings ; yet the admiral 
may draw Ihips out of the line to form a body of referve, 
according to the time and circUmftances of his fituation. i06 

The oldeft captain, after the fentor officer who commands The oideft 
the body of reftrve, ought to relieve the firft, or clofe thatcai ta! 1 ex* 
part of the line which the difabled fliip has been obliged 
to quit; and fo on fucceffively of the reft. cr to re- 

’] he commanding officer of the body of referve will notlieve the 
be detached with the whole corps, ilnlds on fome prefling 
occalion, to fortify the line, where fuch reinforcement is ie 

ablblutely neceffary. If to defend one of the flag-officers The whole 
of the three fquadrons, he will be followed by the next body of re- 
lenior officer ot the referve who was not before detached,^erve ,!ot 

in order to place themfelves as feconds, the firft ahead 
the other aftern of the flag they are to fupport, with-^fs in cai(. 
out any diminution of the honour of his own proper fe-of enaer- 
conds at the fame time, as they are only called in through8enc>r- 
necelfuy on that emergency, being not engaged before, and 
confequently better able to aflift and fupport the admiral; 
their duty being likewife to exert their utmoft efforts in at- 
tacking, or, if poffible, in boarding, the enemy’s flag Ihip, to 
force him to yield, except they are particularly ordered off 
to fome other quarter or part of the line. I0g 

The admiral will fometimes order the whole body of re-The admu 
ferve to reinforce one of the three fquadrons of the fleet, asra^ niay or* 
he may fee occafion ; which, when he does, the body muft 
make all the fail it can, that each fliip may place herfelf],y to rejn„ 
fucceffively, the firft in the firft interval, the fecond in the force ei- 
lecond interval, and fo on throughout. If a part only of °f the 
the body of referve is wanted, the proper fignal will be made'T13^0115’ 
accordingly. _ Io9 

When the admiral has no further occafion for the body The body 
of referve, he will make the proper fignal for the ftiips com-refiifVs 

poling it to relume their refpettive polls in the line, and^e
r^°*a 

thefe {hips will repeat the fignals. * ,10* 
If any captain in the fleet think he can board with fuc-ln caie a 

cefs one of the enemy’s fliips, he will fignify the fame to the ;aPtaia 

admiral by hoifting the boarding flag, together with hisj^0^^ 
particular pendant, to be more plainly diftingutfhed : thebljardjn^ 
admiral in return will make the proper fignal of approba-pradticablcj 
tion, or otherwife if he difapprove of the attempt, by let- 
ting fly that Ihip’s particular pendant that (he may obferve 
the fignal the better. Before the captain make the fignal, 
he ought to confider well the ill confequences that might 
attend fuch an enterprife if he fliould fail of fuccefs ; for 
the breaking of the order or difpofition of the line, by quit- 
ting his poll, may be of much greater difadvantage to the 
whole, than any advantage aiding from his victory, except 
that over a flag-fliip. iJr 

When the admiral makes the fignal for his fleet to pre-The fire* 
pare for adtion, the fire-fhips will at the fame time get ready fhips to 
their grappling-irons, fire-engines, &c. for boarding, andPrePare 

will likewife dilpofe all their combuilibles into their proper 
channels of communication, &c. as foon as pofiible after the made to 
adtion begins: all which, when ready, they will take care engage, 
to make known by fignal to the particular divifion or fqua- 
dron they belong to, and they of courfe will repeat the fame 
to the admirals. 

The fire-fhips muft be particularly careffil in placing To be out 
themfelves out of the reach of the enemy’s guns, whicht^e 

they may do abreaft and under Ihelter of their own Ihips inT,each °* 
the line, and not m the openings between the fliips, unlefsmy’s gUn34 
to prevent any of the enemy’s (hips that ftiould attempt to 
force through their line, when they muft in fuch cafes ufe 
their utmoft efforts to prevent them. They ought always 

N n to 
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The Battle to be very attentive to the admiral's fignals, as well as thofe 

~ of the commanding officer of the particular fquadron tkey 
belong to, that they may lofe no time when the lignal is 
made for them to aft, which they muft quickly anfwer by 
a fignal in return. 

Although no (hip in the line (hould be particularly ap- 
pointed to lead down or proteft the fire, (hips, befides the 
frigates already ordered for that particular purpofe; yet the 
ffiip ahead of which the fire-fhip paffes in her way to the 

hy the ihip enemy, whatever divifion fhe may belong to,- is to efcort 
ahea(^ her, and mud affid her with a boat well manned and armed, which Ihe ’ 
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as well as any other fuccour {he may ftand in need of: The 
two next fhips to her muft likewife give her all neceftary af- 
fiftance. The captain of a tiie-ftiip is to confider, in fhort, 
that he is anfwerable for the event, in proportion as he ex- 
pefts to be honourably rewarded if he fucceed in fo daring 
and hazardous an enterprife. 

Since a general engagement of fleets or fquadrons of men 
anavaf vvar *s not^’ut elfe than a variety of particular aftions 

enpageVa Angle (hips with each other, in a line of battle, it may 
jnent be- not be improper to begin by deferibing the latter, and 
tween two then proceed to reprefent the ufual manner of cordufting 

the former. 
Divided The whole economy of a naval engagement may be ar- 
into pre- ranged under the following heads ; namely,-the preparation, 
j aration, the action, and the repair or refitting for the purpofes of 

afld navigation. repair.^ The preparation is begun by iffuing the orders to clear 

The prepa- the fhip for aftion, which is repeated by the boatfwain and 
ration. his mates at all the hatchways or ftaircafes leading to the 

different batteries. As the management of the artillery, in 
a veffel of war, requires a coniiderable number of men, it is 
evident that the officers and failors muft be retrained to a 
narrow fpace in their ufual habitations, in order to preferve 
the internal regularity of the (hip. Hence the hamrnocs, 
or hanging beds, of the latter are crowded together as clofe 
as poffible between the decks, each of them being limited to 
the breadth of 14 inches. They are hung parallel to each 
other, in rows ftretching from one fide of the fhip to the other, 
nearly throughout her whole length, fo as to admit of no 
paffage but by (looping under them. As the cannon there- 
fore cannot be worked while the hammocs aie fufpended in 
this fltuation, it becomes neceffary to remove them as quickly 
as poffible. By this circumftance a double advantage is ob- 
tained : the batteries of cannon are immediately cleared of 
an encumbrance, and the hammocs are converted into a fort 
of parapet, to prevent the execution of fmall-fhot on the 
■quarter-deck, tops, and forecaftle. At the fummons of the 
boatiwain, Up all hammocs ! every failor repairs to his own, 
and, having ftowed his bedding properly, he cords it up 
firmly with a lafhing or line provided for that purpofe. He 
then carries it to the quarter-deck, poop, or forecaftle, or 
wherever it may be neceffary. As each fide of the quarter- 
deck and poop is furnifhed with a double net-work, fup- 
ported by iron cranes fixed immediately above the gunnel 
or top of the fhip’s fide, the hammocs thus corded are firmly 
llowed by the quarter-mafter between the two parts of the 
netting, fo as to form an excellent barrier. The tops, 
waifte^and forecaftle, are then fenced in the fame manner. 

Whilft thefe offices are performed below, the boatfwain 
and his mates are employed in fecuring the failyards, to pre- 
vent them from tumbling down when the fhip is cannona- 
ded, as fhe might thereby be difabled and rendered incapable 
of attack, retreat, o- purfuit. The yards are now likewife 
fecured by ftrong chains or ropes, additional to thofe by 
\vhich they are ulually iufpendtd. The boatiwain all'o pro- 
vides the neceffary materials to repair the rigging, where- 
tv^r it may be damaged by the fhot of the enemy, and to 
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fupply whatever parts of it may he entirely deftroyed. The The ' 
carpenter and his mates, in the meanwhile, prepare fhot- 
plugs and mauls, to clofe up any dangerous breaches that 
may be made near the furface of the water ; and provide the 
iron-work neceffary to refit the chain pumps, in cafe their 
machinery fhould be wounded in the engagement. The 
gunner with his mates and quarter-gunners is bufied in exa- 
mining the cannon of the different batteries, to fee that 
their charges are thoroughly dry and fit for execution ; to 
have every thing ready for furnifhing the great guns and 
fmall arms with powder as foon as the aftion begins ; and 
to keep a fufficient number of cartridges continually filled, 
to fupply the place of thofe expended in battle. The ma- 
iler and his mates are attentive to have the fails properly 
trimmed, according to the fituation of the fhip ; and to re- 
duce or multiply them, as occafion requires, with all poffiHe 
expedition. The lieutenants vifit the different decks, to fee 
that they are effeftually cleared of all encumbrance, fo that 
nothing may retard the execution of the aitillery ; and to 
enjoin the other officers to diligence and alertncfs, in ma- 
king the neceffary difpofitions for the expefted engage- 
ment, fo that every thing may be in readinefs at a moment’s 
warning. 

When the hoftile fhips have approached each other to a 
competent nearnefs, the drums beat to arms : The boat- 
fwain and his mates pipe, hands to quarters ! at every 
hatchway : All the peribns appointed to manage the great 
guns immediately repair to their refpeftive flations : The 
crows, handfpikes, rammers, fpunges, powder-horns, matches, 
and train tackles, are placed in order by the fide of every 
cannon : The hatches are immediately laid, to prevent any 
one from dderting his poll by efcaping into the lower apart- 
ments : The marines are drawn up in rank and file on the 
quarter-deck, poop, and forecaftle : The lafhings of the 
great guns are call loofe, and the tompions withdrawn : 
The whole artillery, above and below, is run out at the 
ports, and levelled to the point blank range, ready for fi- 
ring. / , 

The neceffary preparations being' completed, and the of-The 
ficers and crew ready at their refpeftive flations to obey the and 
order, the commencement of the aftion is determined by the 
mutual diflanee and fituation of the adverfe (hips, or by the 
fignal from the commander in chief of the fleet or fquadron. 
The cannon being levelled in parallel rows projefting from 
the fhip’s fide, the moft natural order of battle is evidently 
to range the fhips abreaft of each other, efpecially if the en- 
gagement is genet al. The moft convenient diflance is pro- 
perly within the point-blank range of a mu/ket, fo that all 
the artillery may do effectual execution. 

The combat ufually begins by a vigorous cannonade, ac- 
companied with the whole efforts of the fwivel-guns and the 
fmall arms. The method of firing in platoons, or volleys 
of cannon at once, appears inconvenient in the fea-fervice, 
and perhaps fhould never be attempted unlefs in the batter- 
ing of a fortification. The Tides and decks of the fhip, al- 
though fufficiently ftrong for all the purpofes of war, would 
be tog much fhaken by fo violent an explofion and recoil. 
The general rule obferved on this occafion throughout the 
fhip, is to load, fire, and fpunge the guns witk all poffible 
expedition, yet without confufion or precipitation. The 
captain of each gun is particularly enjoined to fire only 
when the piece is properly direfted to its objeft, that the 
fhot may not be fruitlefsly expended. The lieutenants, who 
command the different batteries, traverfe the deck to fee 
that the battle is profecuted with vivacity ; and to exhort 
the men to their duty. The midfhipmen fecond thefe in- 
junftions, and give the neceffary affiftance, wherever it may 
be required, at the guns committed to their charge. The 
8 ^ gunner 
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Tit Battie. gunner fhould be particularly attentive that all the artillery 

is fufficiently fupplied with powder, and that the cartridge* 
are carefully conveyed along the decks in covered boxes, 
'i he havock produced by a continuation of this mutual af- 
fault may be readily conjectured by the reader’s imagination: 
battering, penetrating, and fplintering the fides and decks; 
{battering or difmounting the cannon ; mangling and de- 
ftroying the rigging ; cutting afunder or carrying away the 
mails and yards; piercing and tearing the fails fo as to ren- 
der them ufelefs ; and wounding, difabling, or killing the 
{liip’s company ! The comparative vigour and refolution 
oi the afTailants to effeft thcle pernicious confequences in 
each other, generally determine their fuccefs or defeat: we 
{ay generally, becaufe the late of the combat may fometimes 
be decided by an unforefeen incident, equally fortunate for 
the one and fatal to the other. The defeated (hip having 
acknowledged the victory by ftriking her colours, is im- 
mediately taken poffeflxon of by the conqueror, who fecures 
her officers and crew as prifoners in his own ffiip ; and in- 
vefts h s principal officer with the command of the prize un- 
til a captain is appointed by the commander in chief. 

The engagement being concluded, they begin to repair : 
the cannon are fecured by their breechings and tackles with 
all convenient expedition. Whatever fails have been render- 
ed unferviceable are unbent ; and the wounded mafts and 
yards (truck upon deck, and fiffied or replaced by others. 
I he (landing rigging is knotted, and the running-rigging 

fpliced wherever neceffary. Proper fails are bent in the 
room of thofe which have been difplaced as ufelefs. The 
carpenter and his mates are employed in repairing the breach- 
es made in the (hip’s hull, by (hot-plug?, pieces of plank, 
and (heet-lead. The gunner and his affidants are bufied in 
replenidling the allotted number of charged cartridges, to 
fupply the place of thofe which have been expended, and 
in refitting whatever furniture of the cannon may have been 
damaged by the action. 

Such is the ufual procefs and confequence; of an engage- 
ment between two (hips of war, which may be confidered 
as an epitome ot a general battle between fleets or fquadrons. 
The latter, however, involves a greater variety of incidents, 
and neceffarily requires more comprehenfive (kill and judge- 
ment in the commanding officer. A (hurt account of which 
alfo we (hall next proceed to lay before our leaders. 

■jjr.poor) When the admiral or commander in chief of a naval ar- 
mament has difeovered an enemy’s fleet, his principal con- 

Ueen1 ter!1 ,s uiua% to approach it, and endeavour to come to 
pwileet'!. aft*011 as foon as poffible. Every inferior confideration muft 

be facrificed to this important objeft, and every rule of ac- 
tion (hould tend to haften and prepare for fo material an 
event. 1 he (late of the wind, and the fituation of his ad- 
verlary, will in fome meafure didlate the condudt neceffary 
to be purfued with regard to the difpofrtion of his drips on 
this occalion. To facilitate the execution of the admiral’s 
orders, the whole fleet is ranged into three fquadrGns, each 
of which is claffed into three diviflons, under the command 
ot different officers. Before the aftion begins, the adverfe 
flcetsiire drawn up in two lines, as formerly deferibed. As 
(oon as the admiral difplays the fignal for the line of battle, 
the feveraL divihons feparate from the columns, in which 
they were difpofed in the ufual order of failing, and every 
(hip crowds fail to get into its flation in the wake of the 
next ahead ; and a proper diftance from each other is regu- 
larly oblerved from the van to the rear. The admiral, how- 
ever, will occafionally contradl or extend his line, fo as to 
conform to the length of that of his adverfary, whofe ne- 
gledt or inferior (kill on this occafion he will naturally con- 
vert to his own advantage, as well as to prevent his own 
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line from being doubled; a circuniftance which might throwThe Battle- 
his van and rear into confufion. ~v 1 

When the adverfe fleets approach each other, the courfes 
are commonly hauled up in the brails, and the topgallant- 
fails and (lay-fails furled, 't he movement of each (hip is 
chiefly regulated by the main and foretop fails and the jib ; 
the mizen topfail being referved to haften or retard the 
courfe ot the (hip; and, in fine, by filling or backing, hold- 
ing or lowering it, to determine her velocity. 

The fignal for a general engagement is ufually difplayed 
when the oppofite fleets are fufficiently within the range of 
point blank (hot, fo that they may level the artillery with 
certainty of execution, which is near enough for a line of 
battle. The adlion is begun and carried on throughout the 
fleet in the manner we have already deferibed between Angle 
(hips. The various exigencies of the combat call forth the 
(kill and refources of the admiral to keep his line as com- 
plete as poffible when ii has been unequally attacked ; by 
ordering (hips from thofe in referve to fupply the place of 
others which have fuffered greatly by the aftion ; by di- 
recting his fire-fliips at a convenient time to fall aboard the 
enemy ; by detaching (hips from one part of the line or 
wing which is ftronger to another which is greatly prefled 
by fuperior force, and requires affiflance. Elis vigilance is 
ever neceflary to review the fituation of the enemy from van 
to rear ; every motion of whom he fhould, if poffible, anti- 
cipate and fruftrate. He (liould feize the favourable mo- 
ments of occaflon, which are rapid in their progrels, and 
never return. Far from being difconcerted by any unfore- 
feen incident, he (hould endeavour, if poffible, to make it 
fubfervient to his defign. His experience and reflection will 
naturally furniflr him with every method of intelligence to 
difeover the (late of his different fquadrons and divifions. 
Signals of inquiry and an Evers, of requelt and affent, of 
command and obedience, will be diiplayed and repeated on 
this cccafion. Tenders and boats will alio continually be 
detached between the admiral and the commanders of the 
(everal fquadrons or diviiions. 

As the danger preffes on him, he ought to be fortified 
by refolution and prefence of mind ; becaufe the whole fleet 
is committed to his charge, and the conduft of his officers 
may in a great degree be influenced by his intrepidity and 
perfeverance. In fhort, his renown or infamy may depend 
on the (ate of the day. 

Chap, IX. Manoeuvres performed by adverfe Fleets 
•when in fight of each other. 

To difpute the weather-gage w-ith the enemv.-—WhenTo difpute 
the enemy is to windward, and it is wiffied to gain the 
weather-gage of him, the fleet to leeward (hould avoid ex-eilCniy.1C 

tending itfeli the length of the enemy’s line, in order to 
oblige them to edge down upon theirs, if they intend to at- 
tack them ; which will be a mean, if they dill perfift in 
doing fo, of loling the advantage of the wind. 

It is impoffible for a fleet to leeward to gain to windward 
fo long as the enemy keep their wind, unlefs a change hap- 
pens in their favour: therefore all that a fleet to leeward 
can do, mull be to wait with patience for fuch a change; 
which they will undoubtedly avail themfelves of, as well as 
any miftake or inadvertency the enemy may commit in the 
mean time. And as long as the fleet to leew'aid does not 
extend its line the length of the enemy’s, it will be impof- 
Able tor the latter to bring them to adlion without run- 
ning the hazard, by bearing down, of lofing the advantage 
of the wind, which both fleets will be lo defuous of pre- 
ferving. 

N n 2 Hence 
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Hefice, that an admiral may benefit by the fhifts of the 

wind that frequently happen, he mull in a manner force 
them; which will not appear fo extraordinary to officers ot 

Fleet-when any experience, who know what winds reign moll on the 
in fight of coaR, or off the head lands, where they may expeft an ene- 

each other. jrty , anj though an admiral may be fometimes out in his 
' v conjefture, he alfo as often fucceeds fo happily as to gain 

the advantage of his enemy. The dilpofitjon of projefting 
head-lands, and the felting of tides or currents, alfo contri- 
bute greatly towards gaining the wind of the enemy. 

Again, the fleet to windward ought to keep that to lee- 
ward as much as poffiblc always abreaft of it ; becaufe, by 
doing fo, they will preferve the advantage they have, unlfcfs 
the wind changes much againft them. They fiiould force 
them likewife to keep their wind, tmlefs they think it more 
prudent not to engage ; but when that is the cafe, they 
ffiould keep entirely out of fight. 

The following obfervations, with refpedl to the fhifting 
of the wind, are given by M. Bourde de Villehuet : I. If 
the weather Reel be in order of battle, and the wind draw 
ahead, the lee fleet, if they be ahead and in order of battle, 
ought to 'box off on the fame tack as before, in order to 

Elements o/tacg jn fucceffion in the wake of one another, to rellore the 
figging an,t 0f ^att}e . drawing at tlie fame time a great deal to 
Seamafijkip'y ° - 
vol. ii. 
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my’s line, or at lead gain the wind o; him. 

Parti 
But, to be able Manfeu. 

to go through this evolution, you mull have nothing to fear ' 
from the enemy ; for the fleet will be obliged to go about a(jver^ 
twice before the order of battle can be rellored. 1 ke Fleet>wht 
weather fleet ought to keep their wind as clofe as poffible, in fph- 01 
holding the enemy always exaftly to leeward of them, by , c 

keeping on the fame tack as he ; and if the wind, flufts a 
little, and becomes favourable to the enemy which is to lee- 
ward, the weather fhips are then to keep exaftly their wind, 
without caring for the prefer vat ion of the line, unlefs the 
two fleets be very near one another. 

To force the enemy to aftion. m 
x. When the enemy has the weather-gage.—When two To force 

adverfe fleets are in fight of each other, an engagement istheencJ 
almofl unavoidable ; For llnce it may be prefumed that *'ie w]ien 
fafteft failing fhips of the one fleet will fail (after than the t0 win^ 
flowed failing ve’flels of the other fleet, hence the fleet that ward, 
is in purfuit will gain upon the other. T he lee fleet, which 
is wifhing to bring on an engagement, mud therefore keep 
always on the lame tack with the weather fleet ; and taking 
care to keep them fo exaftly abread as to prevent the lead . - , /■» t r .1 11.  
danger of lofing fight of them, and hence be ready to ttil 

windward. This manccuvre may even be the means of 
weathering the enemy, if the wind fhould fhift much ; for 
they have no other method to regain the order of battle, 
without lofing much ground : though they will always lofe 
a gi'eat deal with relpedl to the polition of the enemy to 
leeward. 

2. If the lee fleet be adern, and the wind fhifts aft while 
they are on the contrary tack with the enemy in order of lad- 
ing on one line, the lee fleet ought to tack or veer altogether, 
and at the fame inflant ; becaule this fhift of wind will be 
ahead for all the fhips in refpeft to their tacks then on 
board, and adern in refped to the order of battle. When 
the van fhip is full on the other tack, as well as all the red 
in their former order of battle, fhe fltall haul by the wind, 
while the red of the fleet run large on their fird line of bat- 
tle as many points as the wind has fhitted ait, to get into 
her wake fucceffively, and redore the order of battle while 
approaching the enemy ; by which they gain the wind of 
him, or elfe double him if the fhift has been great ; for the 
only means they have of redoring the line of battle is 
by the van fhip hauling by the wind, and the red coming 
into her wake ^in fucceffion. If the fhift of the wind was 
four points, the fleet to leeward would be obliged dill to 
perform the fame manoeuvre, that they might go about, 
after a certain time, fucceffively to windward of the enemy, 
who could only in the mean time have tacked all togethei, 
to bring their fleet fuddenly in a line of battle on the 
other board. 

If, when the wind fhifts aft, the lee fleet is adern _in or- 
der of battle, and the enemy be on the other tack in the 
order of failing, the leading fhip mud haul clofe to the wind 
immediately, while the other vefftls will, in fucceffion, bear 
away as many points as the wind has flufted, in ordei to 
perform the fame manoeuvre and redore the line of battle. 
By obferving this mode of manoeuvring, you will approach 
the enemy, and gain as much to windward of him as poffible, 
or get even the weather-gage of him entirely, if the wind 
has drifted confiderably. T he rear fhip of the fleet to lee- 
ward may immediately keep clofe to this new wind on the 
fame board, while all the red of the fleet, after having tack- 
ed together and at the fame time, wall come and place them- 
fdves clofe by the wind in her wake, where they are again 
to tack fucceffively, in order to follow their rear flrip, which 
is now become the leader, and which may break the ene- 

take the advantage'of the fird favourable fhift of wind to?’3 4 
make the attack. Night is certainly the time when an al- 
teration of the courfe may be bed attempted. But the lee 
fleet is to have frigates on the look-out ; which, by fignais, 
will continually give notice of the manoeuvre and courfe of 
the retreating fleet to windward; which, by thefe means, is 
always expofed to be purfued without being able to get off 
unfeen, and mud fooner or later be compelled to come to 
aftion, unlefs they can get into fome port, or a gale of wind 
fhould come to refciie them by difperfing both fleets, and 
thus furnifh the means of retreating in a dorm. n 

2. When the enemy is to leeward.—If the lee fleet keep When! 
clofe to the wind in the order of battle, the fleet to wind-tokew| 
ward is to (land on in the fame manner till it is abread of 
the enemy, fhip to flrip, when they are all together, and at 
the fame time, to bear away, and fleer exaftly fo as to bring 
their refpedlive opponents, in the adverfe line, on the fame Ibid, aw I 
point of the compafs with them ; obferving the principles 
of chafing, which are to be obferved by every chafer to wind- 
ward. Thus the fleets will be near enough to begin the ac-1 

tion, in prefenting the bow of each fhip to her opponent s 
the order of failing, which will be eafily changed for the line 
of battle, by all the fnips hauling clofe to the wind together, 
in the moment which precedes the beginning of the a£lion. 

If the fleet to leeward be inclined to engage, it might 
bring to, to prevent lofing time; as, by this manoeuvre, lets 
time will be requifite for the weather fleet to join them : 
then they will fill as foon as the aflion begins, becaufe it is 
more favourable to a lee line to be advancing ahead ; fince, 
if a fhip be difabled in the weather line (which is obliged 
to follow with the topfails full), fhe will infallibly drop, and 
run foul of the next veflel adern of her, covered with fire 
and fmoke, which may be produftive of great diforder. 

As the lee fleet fills and (lands on clofe by the wind, it 
is neceflary that the weather-line fliould be abread and pa- 
rallel to the other before they bear away to come within 
the requifite didance for a&ion, in order that fbe van fhip 
of the weather fleet fhould always keep to windward of the 
leading fhip of the lee line, and be guarded againd fuch a 
fhift of wind as might come ahead ; which would not be 
the cafe it they were adern of the van fhip in the lee fleet ; 
which, as well as the red of the line, would be able then to 
double them to windward, by tacking in fucceflion. 

Another reafon for the weather line being right abread 
,of the enemy to leeward, and for every fhip fleering on the 
fame point in approaching her opponent in the leeward line 
7 oF 
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points on each tack nearer the wind than the retreating; fleet. M^anau- 
So that the rear of the weather fleet having bore away no 
more than eight points, will be found at the end of a cer- ajve,fe 

mult they be ahead of the line to leeward, in cafe the wind tain time to have approached extremely near the centre of Fleer* when 
fhould come aft ; for then the lee fleet, keeping clofe by the the retreating fleet; and, in a fhort time more, will be ab^ inji'l;ht o; 

to brincr their rear to aftion. The weather fleet have yeteu
acl1 otne * 
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of battle, is, that the fleets may be placed exactly parallel 
to each other ; for, as the weather line muft not be aftern, be- 
caufe of the rifle of the wind coming more forward, neither 

wind in the wake of their leading (hip, might, by this fhifl, 
be as far to windward as the oppolin > fleet, or even get the 
weather gage of them. But if the weather fleet keep ex- 
actly abreaft of the other, they will always be in a fituatioh 
to preferve their advantage without expofing thcmfelves. 
It is, notwithflanding, that thofe fhips keeping more away 
than the line to leeward will find thehifelves, when come 
within oun-fliot, in a very difagreeable lit nation with refpeft 
to the enemy’s flops, which will have it then in their power to 
rake them as they bear down. This may occafion much dif- 
order among the flips of the weather line, which, for that 
moment, have it not in their power to fire their whole 
broadfide at the enemy, who has the advantage of beginning 
the adtion. 

If the lee fleet bear away four points to move their order 
of battle on the other tack and avoid the a&ion, filing off 
in fucceflion in the wake ot the van flip, the Weather line, 
by bearing away all together eight points, cannot fail, as 
both fleets are iuppofed to fail equally, to pafs through 
the middle of their line, and force them to fight with dii- 
advantage, if their extent be double the diftance between 
the two fleets. If the extent of the fleet be Ids than the 
above limitation, then the weather fleet will divide the lee 
fleet more unequally ; and if the difiance between the fleets 
be confiderable, the weather fleet will not be able to break 
through the line. 

If the kc fleet bear away four points all together, being of 
equal extent with the fleet to windward, and their difiance 
from each other equal to half the length of one of the lines; 
fhould the weather fleet bear away at the fame time eight 
points, they will approach very near the fternmoft of the 
retreating fleet; but they will not have it in their power to 
cut off any part of that fleet, even with an equality of fail- 
ing : lo that the only advantage gained by this manoeuvre 
will be an ability of attacking the rear, and bringing it to 
aftion. 

If the van fhip and the reft of the weather fleet had a 
lufficient velocity to keep the centre flip of the lee line on 
the fame noint of bearing; in that cafe the leading fhip 

another advantage ; becaufe, as their fhips have the wind on 
the quarter, they fail with greater celerity than thofe of the 
ke fleet, which run before the wind. The lee fleet being 
abfolutely determined to fly, has therefore no other expedi- 
ent left to prolong time but to combat in the order of re- 
treat right before the wind, or on the fame courfe as the 
puriuing fleet ; for other advantages are not to be relied on* 
if purfued by a victorious foe. 

If, from all that has been faid, it refults that it is not 
pofilble for a fleet of equal force to avoid an adtion, hoW 
then muft it be with one much inferior ? The more nume- 
rous has nothing to do but to form a detachment of fupe- 
rior failers, which will gain upon the ke fleet and begin the 
action, while fome others approach to finifii it. Whence 
we may conclude, that when in prefence of too powertul an 
enemy, it will never be poffible to avoid an adtion if he is 
determined to come to one. 

To avoid coming to Atdion. _ 
1. When the enemy is to windward.—The lee fleet, which 

is wifhing as much as pofiible to avoid an engagement, r^e enemy- 
ought to rorm the order of retreat to fly from the enemy if being tr* 
they are in view of him, and run on the fame tack as their wkdwardj. 
chafer. But if he is yet out of fight, and they have intel- 
ligence of Ins approach by their frigates which are looking 
out, they may run large from the hoftile fleet, without con- 
fining themielves to keep the wind exadtly a'.t, unlefs they 
be in the order of retreat. There are, however, circum- 
ftanccs when the lee fleet may run with the wind att, with- 
out affuming the order of retreat ; as, for example, when 
they wifh to gain time, or refolved to engage the enemy, if 
they ftill continue to purfue them. But except on fuch 
extraordinary occafions, a fleet (hould not fly oefore the 
enemy without being in the order of retreat, as the rear is 
then in the befit fkuation to extricate themfelves in. cafe of 
accident. -r 

2. When the enemy is to leeward.—The weather fleet 
can fcarcely ever be forced to engage ; becaufe it can al-ieewar<]. 
ways continue on that tack which increafes its difiance from * * 1* l 1 * 1 II * W Cl y b CUII til 1 lie Wll lIldL l CIV-iV * v- 

may breSk through the enemy’s line about the middle flip the
;
enemYj b finding on one tack, while the enemy con- 

of the centre divifion : for, iuppufing the fleets m order of the ()ther> If the wind was to remain on the 
1 k. ^ ^a 1 14-/3«1 T-i rr ooN vxrifn fn/f* 1 i r _ battle, on the fiarboard tack, fleering eaft, with the wind ^ ? of the co fs for any conflderahle fpace of time, 

at fouth-fouth-eaft, being at two leagues diftance from each ^ wo
1
uld u very eafv for the fleet to w;ndward to keep in 

other, both the lines being four leagues in extentthen the f ,.t of the enem without being under any apprehenfions 
ke line bearing away all together four points, will run north- forced to come to aftion ; but the inconftancy of 
eaft, while the fleet to windward, bearing away all together 
eight points, will fleer north ; the van fhip of which will 
keep the centre divifion of the lee line on the point ol bcar- 

the wind obliges the moll experienced admiral to avoid meet- 
ing the enemy when he thinks it improper to engage him. 

To doul/e the Enemy, or to bring a Part oj his Fleet between.! 
two lures. try- 

x. When the enemy has the weather-gage.—The fleetTo double - 
which attempts to double an enemy ought always to be 
perior to him in number of fhips. The lee.fleet ought to^^y 
endeavour to range exadlly abreaft oq and parallel to, the weatbcr- 
weather fleet, fo that the van or rear may extend beyond gage. 

   y their line, in order to over-reach them, by tackin'g in fuccef- 
fleet, who have only to keep away from eight to nine points fion to double to windward their van or rear, and bring 
©n the fame tack, or fun right before the wind. them between two fires. Provided this manceuvre be pro* ' ^ . 

The weather fleet can always force the lee one to a&ion, perly executed, it will be impoffible for the fhips in ^ seamanjbipt i 
whatever movements they make ; for, if they run with the weather line, thus prefled, to continue long in their ports ; for voi. u. 
wind right aft in order of battle, they cannot, fuppoling an there is no veffiel clofely attacked by two others of equal P.3S6. 
©quality ot failing, avoid being clofed or broken nearly about force which can long refift being overcome, flnce it is al- 
the centre by the weather line, which has only to fleer two ways in the power of one oi them to get into fuch a pofi- 

tion - 

ing north-weft. As fhe is fuppofed to be able to continue 
in this pofition, it follows, that the van oF the weather line 
muft clofe the centre of the flying line to leeward, after having 
run four leagues. The time and difiance neceflary t® cut 
oft a retreating fleet may always be known according to the 
laft fuppofition. Should the ke fleet get upon the other 
tack and run large, flill preferving the order of battle, they 
will be flill fooner clofed and forced to aftion by the weather 
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Miuicru. tion as to be able, without much danger on her fide, to dc- 

formedby ^ro>'tlie enemy in a very fliort time. But whether the 
advcrfe advantageous evolution is to double the van or the rear, 

-Fieetswhenis neceflary to be confidered ; for there is fo confiderable an 

each^other advanta^e attending each of thefe evolutions, that either of i ' (‘11 r‘ them may in a very little time determine the fate of the 
battle. # 

As, in the prefent cafe, the enemy is fuppofed to be to 
■windward, either their van or rear may be doubled; but the van 
may with the greateft facility, becaufe, if they are engaged 
by the (hips abreaft of them, thole which are advanced a- 

diead will be able, by making all fail, to get on the perpen- 
dicular to the direction ot the wind with the van of the enemy, 
and tack in fuccelfion to gain the wind of them on the other 
board, thus keeping them to Jkeward ; and when they are 
come fufficiently to windward, they are again to go about, 
in order to keep the two headmolt Ihips of the enemy’s line 
continually under their fire. If there be two or three fiiips 
to tack in iuccellion and gain the wind of the enemy, they 
may edge down on the van of the weather line at pleafure, 
keeping themfelves a little to windward of it; and as that van 
is already engaged by the other fhips abreaft on the other fide, 
file muft neceflarily be foon difabled. If they bear away, 
they muft drop upon the line with which they are engaged 
to leeward, while the fhips to windward ftiil continue to can- 
nonade them. If they attempt going about, in order to at- 
tack more clofely the Ihips to windward, they will be raked, 
while in ftays, by their opponents to leeward and to wind- 
ward, who enfilading them with whole broadfides, which 
they cannot return, muft abfolutely complete their diforder. 
If they make fail, in order to fruftrate the defign of the fiups 
inclined to double, thofe with which they are engaged 
abreaft to leeward have only to perform the fame manoeuvre, 
and keep them under their fire; while the others, after having 
harafled them as much as pofiible, will do their belt to pe£ 
form the fame manoeuvre on the fucceeding fhips. 

The captains deftined to double the enemy ought to be 
men of known ability, as well as of approved courage. They 
fhould not be ordered upon that iervice but in weather fit 
for failing at the rate of three knots an hour at leaft ; and, 
for the greater promptitude and certainty of fuccefs, none 
but the beft going fhips are to be employed. 

If any of the fhips in the van of the weather line happen 
to be difabled in their mafts or yards, as will moft probably 
be the cafe after having been between two fires, they will 
drop aftern and run foul of the next which follows, and thefe 
again of their fubfequent comrades ; at laft, diforder will be- 
come prevalent, by fhips running foul of each other, or ma- 
noeuvring to avoid the fame accident : fo that the order of 
battle will be broken; while, on the other hand, the line to 
leeward is preferved with all the advantage pofiible. The 
fiiips which have gained the wind of the enemy will, by 
continuing their manoeuvre, augment the confufion ; enga- 
ging, however, no more than they like ; and if, by chance or 
misfortune, they fhould be crippled, it will not certainly be an 
eafy matter for them to extricate themfelves. But as they 
may, on the other tack, drop aftern to windward of the ene- 
my’s line, or veer again like him, they muft extricate tfiem- 
felves as well as they can, and always advantageoufly enough if, 
by doubling the van, they are able to throw it into diforder. 

It the rear of the lee fleet be extended beyond the ftern- 
moft fhip of the weather line, they will be obliged, if they 
want to double the rear of the enemy to windward, to make 
fail and tack in fuccefilon ; in which manoeuvre the headmoft 
fh:p of thofe deftined for this fervice is to go about firft ; 
then, continuing to keep up a biifk cannonade as they come 
to the wind, they will go and heave about again a little to 
windward of the rear of the enemy, in order to bring their 
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hern fhips between two fires: and ftiould they have the good M.nctu. 
fortune to oblige them to bear away, they muft go on fuc* vrfs t'er. 11 f 
cefiively from one fhip to another, as long as they hnd they 
fucceed in forcing them to give way. Should diforder take FUetswhs 
place in the rear of the weather fleet, it will not be near fo in fight of F 
prejudicial to the enemy as if it had happened in the van .^h other. 
on contrary, it may turn out to be of fome advantage to V— 
them. But the veflels combating to windward can eafily 
withdraw from the fight, by backing aflern when they -find 
themfelves too hard prefled. . 

2. When an enemy is to leeward.—The fhips of the wea-To doub'e 1 

ther-line having extended their van beyond that of the lee-^6 er|emy j r* 
line, are to veer, in order to bring the headmoft fhips of the'vt!.cn *le'1 1 

enemy’s line between two fires. But, let them do as they'0 I ‘ 
will, there never can refult fo much advanta re from this ma- 
noeuvre as when doubling a fleet to windward, becaufe the AW, 
diiabled fhips can always veer with facility. True it is, theyP- 3^8. 
cannot fail becoming at the fame time the prey of the ene- 
my; for both thofe which have doubled them, and thofe with 
which they are engaged abreaft in the weather-line, will al- j r 
ways have it in their power jointly to prefs as clofe as they I r 
think proper. 

If the fhips which have doubled the van of the lee fleet, 
with which they are engaged, be difabled, they will be 
obliged, as they cannot make fail, to pais along the lee-line; 
and they cannot efcape being totally deftroyed if they do 
not bear away before the wind,40 get out of gun-fhot ; du- 
ring which manoeuvre they cannot avoid being ftill in a very 
difagreeable ficuation. 

Should the fternmoft fhips of the weather fleet be difabled 
in doubling the enemy’s rear, they have only, if they want 
to extricate themfelves, to drop aftern, and let the two fleets 
advance ahead ; and after having refitted themfelves, they 
will reaflume their ports. 

To avoid being doubled. 
r. The enemy being to windward.—- For this purpofe, itTo avoid 

has been propoied to extend the line, by leaving a greater lieinRclou- 
interval between the fhips towards the centre than in thehleti,thL 
van or rear ; but in this cafe the line runs the rifk of beinghe' t; 
divided, unlefs prevented by a corps de relerve, confifting of windward, ,J 
a few fhips of the line and fire-fhips. It has alfo been propofed lit 
as a general rule, that the flag-officers of the lee fleet fhould IF 
oppofe themfelves to thole of the enemy ; by which means 
feveral of the enemy s fhips will be rendered ufelefs in the in- 
tervals. 1 his method has, however, its inconveniences ; as 
fometimesthe van and rear of each divilion may be expofed 
to the fire of two fhips at the fame time : nor is the laft di- 
vifion out of danger of being doubled. In order to remedy 
thefe defeats, the larger fiiips ought to be placed in the van 
and rear of each divifion ; and the whole fleet muft regulate 
its failing in fuch a maimer that the rear of the enemy may 
not be aftern of the rear of the laft divifion. 

Other methods have been propofed to avoid being don- 
bed; as, that each fquadron of the lee fleet fhould attack its 
correfponding fquadron in the weather fleet; each divifion 
of the lee fleet, however, extending its line far enough to 
prevent the enemy from leaving any fiiips aftern of it, but 
rather ahead. It has alfo been propofed, that the lee fleet 
fliould extend its line as long as the enemy’s line. This 
method will be advantageous for the lee fleet, provided it is 
compofed of fiiips of fuperior force, though fewer in num- 
ber, than the enemy. In other cafes, it is probably the woift 
method that can be followed by the lee fleet, as it gives the 
enemy s fleet ail the advantage it can defire of exerting its I ., 
whole force upon the inferior line. 

2. When the enemy is to leeward.— The weather fleet is The enemy p 
to keep aftern of the enemy, fo that the van of the weather being to j U 
fleet may be oppofed to and attack the enemy’s centre : Reward. 

hence 
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heree the enemy’s tan will become ufelefs for fome time ; 
and if it fliould attempt to tack and doable upon the wea- 
ther fleet, much time will be loft in performing that evolu- 
tion ; and it alfo runs the rifk of being feparated by the 
calm which generally happens in the courfe of a fca engage- 
ment in confequence o1, the continual difcharge of cannon. 
A eonfiderable interval might alio be left between the centre 
and van, provided the neceffary precautions be taken to pre- 
vent the van from being cut off. 

7 o force the enemy's line. 
This is a manoeuvre which the lee fleet may execute to gain 

the advantage of the wind. It is perf ormed by the van fti'p, if 
within gun (hot, tacking when (he and the centre fhin of the 
weather line are on a perpendicular to the direction of the 
wind ; then all the lee fleet tack in fuccefiion, and thus may 
pafs through the enemy’s line, or perhaps a little more to- 
wards the enemy’s van, end go about again in fucceffion to 
windward of him. But as he will not be long, without doubt, 
before he performs the fame manoeuvre, he will thus be able 
to re ain the wind, if he be not forced to give way bero’ C 
his evolution is finifhtd. The enemy to windward may even 
caufe his van $b!p to tack, as well as the reft of the van 
fquadron to follow in fucceffion, as foon as the leading fhip 
of the lee fleet fhall have paffed through his line and be 
ready to go about; by which means he will bring them be- 
tween two fires This manoeuvre, well executed, mi 'ht per- 
haps give no little trouble to the fhip attempting to force 
the line. 

f his evolution may be performed with advantage, if, by 
fome accident or fault in the manoeuvring, the centre divi- 
fion of the weather-line be feparated from their van or rear. 
For example, when the centre divifion to windward is en- 
cumbered with dilabled (hips, then the fliins of the centre 
divifion of the fleet to leeward, having all fails fet, are to 
tack in fucceffion, and force with promptitude through the 
weather fleet, leaving their own van diviilon to engage that 
of the enemy on the other tack 

To prevent the iine being forced. 
When the {hips of the fleet go about in fuccefTIon, in or- 

der to force the weather line, the whole line to windward is 
to tack together, and at the fame time to get upon the fame 
board as the lee fleet ; then that fleet wall neither be able to 
traverie nor join them. To perform this evolution with ad- 
vantage, it wull be requifite to permit fome of the van fhips 

-of the lee fleet to pals to wrindward; then the weather fleet 
muft go all about rapidly, in order to put and keep them 
between two fires: thus may thefe fhips be deitroyed with- 
out their own fleet being able to give them any effectual 
affi.lt a nee. 

It is eafy to perceive, from what has been faid, that there 
is little occafron to fear being traverfed, as Inch a manoeuvre 
may turn out to be more prejudicial than advantageou- to 
thofe wTo perform it. Nevertheleis, it may and ought to 
be put in pra&ice when the weather fleet leave luch vacan- 
cies between their divifions as to allow fome fhips of the 
tee fleet to be inactive. In this cafe, the fhips which are 
without opponents abreaft of them are made to tack, with 
all fails fet, in fuccefflon, and pafs through thefe intervals in 
the weather line, in order to double the centre divifion, or 
any other part of it, and bring it between two fires. 

Chap. X. Gf Chafing. 
*3* 

‘haling in t. In the cafe of Angle fh;ps.—It is fcarcely neceffary to 
°bferve>’hat the fliip which gives chafe is ulually called the 

ypj, chafety and that which is purfued is called the chafe. Un- 
Itfs the chafer be the faftelt tailing veffel of the twfo, it is 
generally fuppoied that fhe will icldom or never come up 

I'JO 
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with the chafe : but we have heard 
that a chafing fhip, failing equally f     
ces, w’ill gain on her chafe ; becaufe fhe has an objeft to 
fleer by, whereas the chafe cannot fleer fo nicely by the 
compafs. In what follows, however, we fhall fuppofe the 
chafer to be the faftelt failer. 131 

When the chafe is to windward, it is evident that as foon The ebafe 
as fhe perceives a ftrange flip which fhe takes for an enemy, 
flie will haul her wind, in order to prolong the chafe, as 
other wile her retreat would be fo^n cut off. The chafer 
then Hands on alfo nearly clofe-hauled until he has the chafe 
on his beam ; he then tacks, and Hands on clofe hauled un- 
til the chafe is again on his beam, and then retacks. In 
this manner he continues tacking every time he brings the 
chafe perpendicular to his courfe on either board ; and by 
manoeuvring in this manner, it is very certain that the cha- 
fer will, by the luperiority only of his failing, join the other 
in the ihorteft time. For fince the chafer tacks always as- 
foon as the chafe is perpendicular to his courfe, (he is then 
at the fhorteft diftance poffible on that board ; and fince the 
chafer 13 fuppofed to be the falteft fatter, thefe fhorteft di» 
fiances will decreafe every time the chafer tacks. It nr 
therefore of advantage to the chafe to keep conftantly on 
the fame courfe, without lofing her time in going about j 
as tacking cannot be fo favourable to her as to her adver- 
fary, whofe failing is fuperior. If the chafer fhould fo little 
underfland his proteffion as to Hand on a long way, and 
tack in the wake of the chafe, the beft thing fhe can do is 
to heave in flays, and pafs to winJward of him on the other 
tack, unleis fhe would have a fuperibrity in going large; 
for if the chafer perfills in tacking in the wake of the other 
fhip, it is an unqueltionable fadi that the chafe will be very 
much prolonged. 133 

The chafe being to leeward, the chafer is to fleer that "‘’he cha;e 
courfe by which he thinks he will gain moft upon her. If, 
after having run a fhort time, the chafe is found to draw 
more aft, the chafer is then to bear away a little more ; but 
if the chafe draws ahead, the purfuer is to haul up a little, 
and b) this means the courfe may be fo regulated that the 
chale may always bear on the fame point of the compafs, 
and then the chafer will get up with the chafe in the fhort* 
eft time pofSble; tor were any other courfe fleeied tharv 
that which keeps the chafe always on the fame point, the 
chafer would then be - either too far ahead, or too far a- 
llern ; and hence the chafe would be prolonged. 

The chafe ought to run upon that conrfe which will car- 
ry her diredlly from the chafer ; and, in general, to coniult 
which is her btft trim with refpedl to the wind, that flie- 
may move with the greateft rapidity peffible from the fhip 
which purines her ; for fome vtffels have more advantage in 
going 1 rge than others, fome with the wind right aft, and 
others again are to be found that fail beft dole-hauled ; fo 
that attention fhould be paid by the officer to the known, 
qualities of his fhip, in order to take the moft advantageous 
dire&ion capable to cffedl a retreat. 

Another method has alio been propofed for chafing a 
fhip to leeward, that is, by conftantly fleering dire&ly for 
the chafe: In this caie, the trad the purfuer deferibes thro’ 134 . 
the water is called the Ime or curve of purfuit. In order to^urve 

illuftrate this, let A (fig. 54.) reprefent the purfuer, and BPU5fuit“ 
the chafe dircdly to leeward of it, and running with lefs 
velocity than the purfuer, in the diredion BC, perpendicu- 
lar to that of the wind. Now, to conftrud this curve, let 
B £ be the diftance run by the chafe in any fhort interval of 
time ; join \b, and make A 1 equal to the diftance run by. 
the purfuer in the fame time. Again, make b c, c d, de, e f\ 
&c. each equal to 13 /■; join 1 c, and make 1 2 equal to A1 ; 
join 2r/, and make 23 equal to Ai j in like manner pro- 

ceed 

experienced officers fay, cha- 
aft, in other circumftan- , 
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Of Cha- cced untli the two diftances earned forward meet as at C, 

, and a curve defenbed through the points A, i, 2, 3, See. 
* will reprefent nearly the curve of purfuit ; and the lefs the 

interval Ai is taken, the more accurate will the curve be 
formed. In this particular cafe the length of the diitance 
BC may be found as follows, provided the diftance AM 
and the proportional velocities or the two drips be known. 

Let the velocity of the chafe be expreded bv a fraction, 
that ot the chafer being unity. Multiply the r-iven diitance 
AB by this fraction, and divide the product by the com- 
plement of the Iquare of the fame fraction, and the quotient 
will be the diitance run by the chafe E. Let AB, the di- 
itance of the chafe directly to the leeward of the purfuer, 
be 12 miles, and the velocity of the chafe three-fourths of 
that of the chafer ; the diitance to be run by the chale be- 
fore die is overtaken is required ? 

12X4 
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drips only; the fame rules ate alfo applicable to fleets : Of Cha. 
we Aral!, however, fubjoin the following remarks with re- 
fpedt to dialing as pi ad i fed by fleets 

flnc 

If the whole fleet is to give chafe, the admiral will makochdiif 
< as 

Now 9X 20 4- miles : and ilnce the 

velocity of the purfuer to that of the chafe is as 4 to 3 : 
hence the diitance run by the chafer will be = 20 X y 
ZJ ir miles. 

As the purfuer alters his courfe at every point, and fince 
it is prefumed his drip will fail better with the wind in one 
dire&ion, with refpeCt to her courfe, than in another, tier 
velocity will therefor,e be different at different points of the 
courfe. Thus fuppofe her to fail falter when the wind is up- 
on the quarter, her velocity will conftantly increafe until die 
has attained a certain point, and then it will decreafe ^ 
hence in real pradice this curve will not be precifely the 
fame as above, and of courfe the meafure of BC will differ 
a little from the preceding determination. The inveftiga- 
tion of the foregoing rule is in Simpfon’s Fluxions, p. 516.; 
and the application of the curve of purfuit in Sir George 
Pococke’s engagement in the Eaft Indies in the year 175S, 
Is given in Clerk’s Effay on Naval Tadics, p. 160. It 
mult be confefied, however, that Mr Simplon’s inveftigation, 
though a pretty fpecimen of mathematical inveftigation, 
proceeds on certain phyftcal affumptions, which are by no 
means fandioned by experience. See what has been laid of 
thefe alTumptions and principles in the articles Resistance 
of Fluids, and Seamanship. 

Hitherto we have copfidered chafing in the cafe of Angle 

the proper fignal ; and then each drip will inflantly makepraftiied 
all the fail poffible. It the retreating fleet is not much in-fbe s. 
ferior to the other, a few of the falleft failing veffels only are 
to be detached from the vidorious fleet, in order to pick no 
any dragglers or thofe fhips which may have fallen aftern ; 
and the remaining part of the fleet will keep in the fame 
line or order of failing as the retreating fleet, fo that they 
may, if poilible, force them to adion. But if the retreating 
fleet is much infer ior, the admiral of the fuperior fleet will 
make the l:gn?.l for a general chafe ; and then each fhip will 
immediately crowd all the fail pofiible after the retreating 
fleet ; or, if the chafe be flill lefs numerous, the admiral will 
detach one of the fquadrons of his fleet, by hoiiling the pro- 
per fignal for that purpofe, and he will follow with the re- 
mainder of the fleet. The fquadron that chafes, or the con- 
fers detached from the fleet, fliould be very careful not to 
engage too far in the chafe for fear of being overpowered; 
but at the fame time to endeavour to fatisfy themfelves as 
much as may be in their power with regard to the objed of 
their chale. They muft pay great attention to the admi- 
ral’s fignals at all times ; and in order to prevent feparation, 
they fhould colled themfelves before night, efpfceially if 
there be any appearance of thick or foggy weather coming 
on, and endeavour to join the fleet again. The flaps are 
diligently to obferve when the admiral makes the fignal to 
give over chafe ; that each regarding the admiral’s fhip as a 
fixed point, is to wmrk back or make fail into her ftation, 
to form the order or line again as expeditioudy as the na- 
ture of the chafe and the diftance will permit. j.g 

When a fleet is obliged to run from an enemy who is in Precau- 
fight, it is ufbial to draw up the fhips in that form or order,"0'1810 !,e 

called the order of retreat, which has been already deferibed; 
and the admiral, when hard purfued, without any probability whjch j/6 

of efcaping, ought, if practicable, to run his fhips afhore, purfuci 
rather than fuffer them to be taken afloat, and thereby 
transfer additional ftrength to the enemy. In fhort, no- 
thing fliould be neglected that may contribute to the prefer- 
vation of his fleet, or prevent any part of it from 
into the haftds of the conqueror. 

[ 

Part II. .NEW SYSTEM of NAVAL TACTICS. 

W 
"E have now laid before our readers as comprehenfive 

a view as the limits preferibed to fuch articles will 
permit of the various evolutions ufually pradtifed by fleets 
in naval war. Though we have tranferibed liberally from 
the moft approved writers on the fubjedt, we doubt not but 
the feientifle officer will perceive that we have compiled 
aukwardly and unfkilfully: but we are not feamen ourfelves; 
and the generofity of British officers will pardon the blun- 
ders into which mere literary landlmen could hardly avoid 
falling. The young feaman, who has the noble ambition 
to excel in his profeffion, will confult the authors whom 
we have mentioned in our introdudlion, in whofe works he 
will find our deficiencies amply fupplied; but tfrat the pre- 
fent article may be as complete as <zve can make it, a view 
mull be given of the fyflem of tadfics propofed by the Vif- 
count de Grenier and our countryman Mr Clerk ; becaufe, 
whether thefe fyftems fhall ever be adopted or not, they are 
the offspring of ingenuity, and as fuch merit attention. 

Chap. I. View of De Grenier s TaDicu 

Of all the orders, that of battle is the moft important in 
naval tadfics ; but the order of battle which was firft formed 
in the laft century by the Duke of York, and has been con- 
tinued in ufe to the prefent day, the Vifcount de Grenier 
thinks extremely defedtive. Various caufes may confpire to T^7 
render the talk of breaking it not difficult. Its great ex-Defcdsof 
tent muft make it no eafy matter for the admiral to judge linec' 
what orders are proper to be iffued to the fhips ftationed in,iattlcm 

its extremities; whilft his fignals, however diftindlly made, [3^) 
are liable to be miftaken by the commanders of thofe Ihips. 
The extremities of a long line are neceffarily defenctlefs, 

efpecially if it be to leeward ; becaufe, after it is formed, 
the enemy may throw himfelf with a fuperior number on its 
van or rear, and put that fquadron to flight before affift- 
ance can be feat to it from the other fquadrons. Thefe 
defe&s the Vifcount de Grenier thinks may be remedied by 

never 
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n^r prf fen ring to the enemy any part of a fleet without 
its he ng flanked ; fo that were the commander of the ad- 
vene fleet to attack thofe parts which hitherto have been 
reckoned wcakeft, he might find himfelf defeated when he 
looked for conqueft. With this view he propofes a new or- 
d .r of battle ; in which the fleet, compofed" of three divi- 
fions, inftead of being drawn up in one line as ufual, fhall 
be ranged on the three fides of a regular lozenge, formed by 
the interfering of the two clofe-hauled lines. ° It is obvious 
tint one O: the divfions of a fleet ranged in this manner will 
always be formed in the order of battle ; whilft the two 
others, refling upon the firfl fhip ahead and the laft aftern of 
that divifion, will be formed on the clofe-heuled line oppo- 
fice, and will Aand on checquerwife on the fame tack with 
the flups which are in the line of battle, ferving to cover the 
head molt and iternmoft of thofe fhips, and thereby prevent 
the enemy from penetrating the line or doubling the rear. 

Our author thinks it a great miftake, though very gene- 
rally fallen into, that the weather gage is of any advantage 
to a fleet equal in force to its enemy and willing to engage. 
.To him the great art of war at fea appears to confift^in 
drawing or keeping to wind-ward a pent of tbs adverfe fleet, 
and collecting all one’s forces againft that part; and it is 

. chiefly to effeft this purpofe that he propofes his new fyf. 
tern of taChcs. The reader, who would underftand his 
pnnciples, muft never lofe light of this evident truth, that 
each fliip of a fleet neceflarily occupies at all times the centre 
of an horizon ; which the author divides into two unequal 
paits, calling the greater the direct and graduated /pace, and 
the lefs the indirect, craffed, and ungraduatedJpace.J The rea- 
ion of thefe appellations is, that on the greater fegment of 
the horizontal circle there are twenty different points, which 
may be marked by degrees from one of the clefe-hauled 
lines to the other, and to wrhich a fliip may fail from the 
centre by fo many direft courfes without tacking ; whereas 
to the other twelve points, including that from which the 
wind blows, flie cannot arrive but by fleering crofs courfes, 
Wiiicli muff neceffarily delay her progrefs. 

Suppofc now a fleet to leeward, fo'difpofed as that only a 
part of it can fight with another equally numerous, and 
ranged to windward in a fingle line ; and let the lee fleet be 
ranged on the three lides of a lozenge ab, cd, ef (fig. r r.). 
I he Iquadron al, which is moft to windward, being drawn 
up in hue of battle, cannot be fought but by an equal num- 
ber AB of the weather fleet AB, CD, F. All the reft of 
that fleet therefore muff remain inadive, unlefs the fhips 
which are not engaged fliould try to pafs to leeward of the 
deet: a b, c d, ef. But fhould the fhips of the weather fleet, 
which are placed between B and F, bear away as they ap- 
pear in the figure between C i and F /, it is evident that the 
fhips between A and B, which are fighting to windward, 
cannot bear away with them. Suppofe now that, after the 
fhips between C i and F i have paffed to leeward, the fqua. 
ciruns c d, ej, which are ranged according to the new fyffem, 
ancl have not yet been engaged, fhould come to windward 
and join with their friends a b againft that fquadron of the 
enemy AB which is ftill to windward and engaged; it feems 
a.inoft inevitable but that' the fquadron AB mult be de- 
Itroyed by fo great a fuperiority, before it could receive any 
aHitlance from the fhips to leeward between Ci and Fi. No 
doubt thofe flops would endeavour to fuccour their friends • 
but with refped to them, the Iquadron AB muft be confider- 
ed as placed in that part of the horizon which our author calls 
crofea and indtreB, and to which they would not be able to 
repair but by fleering alternately the two clofe-hauled lines; 
and aflmance brought by fo tedious a courfe would come 
oo ate to be of effential fervtce. It is from this apparent- 
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COnclulion that the vifeount de Grenier vol. Avlli, Fart I. 

ACTIOS, 
deouces tne propriety of Ills propofed orders of falling and Dew of 
order of battle. ° De Greni- 

Of orders of failing, he thinks, there can be no occafion erV i a<ftk8; 
or more than tliree ; one, when a fleet is to pafs a ftrait ; i4I 

nnot e., wlien it fleers in an open lea, either looking for the Fiift order 
enemy or try mg to avoid him ; and the third, when it has anof 

exteniive cr.uife to perform, in which the fhips fhould be 
lo difpofed as not to be furprifed or cut off by the enemy. 
His hr ft order of failing differs not from that in common 
ule. t is an muil be obferved (fays he) in any narrow 
road, whatever may be the occafion of its narrownefs, 
whether rocks or fands. 

In the fecond order of failing, when the fleet is looking Seamd or. 
for the enemy or trying to avoid him, the columns a b, r<r),dt'r- 
ef, are to be formed on three Tides of a regular lozenge, and 
ranged on the two clofe-hauled lines. The fhips of the two 
c muons c d, ef, fometimes to windward (as in fig. cp.), and 
fometimes to leeward (as in fig. 57.), of the third dmlion^0^'11- 
a b, are to be formed on two parallels of one of the clofe- 
hauied lines m the wakes of their refpeaive headmoft fiflos ; 
and the third divifion ah is to be ranged ahead or aftern of 
the two othei-s on the other clofe-hauled line, and nevertbe- 
lefs to fleer chequerwife the fame courfe as the two divi- 
fions r d and ef. When a b is to windward of e d and ef 
v ^' --f e V!lcount calls that the primitive windward order of lading ; and when to leeward (fig. 56.), the fleet is 
in the leeward primitive order of failing. The pohtion of 
the three dmfions m the windward primitive order of fail- 
ing is the fame for the order of battle natural ; for the of- 

ffr 5 rnd i0r the order of circumvallation, when the objedf is to feparate from the hoftile fleet a part of its 
fhips in order to engage the remainder with more advantage. 
I he pofition of the three divifions in the leeward primitive 
order or fading is alfo the fame for the order of battle in- 

Plate 

verted; for the order of chafing ; and for the order of con- 
voy ; fo that m no poflible cafe, when looking for the ene- 
my or wishing to avoid him, need the admiral perplex him- 
felf with more than thefe two pofitions on the one or the 
other tack, whatever movements he may wifh the fleet to 
make. 

In the third order of fading, the divifions ed and ef, in-Thircfcr- 
Itead of bearing on the headmotl and flernmoft fhips of theder. 

11 may ver>’ conveniently placed at confider- able diflances from that divifion, without the fmalleft dan- 
ger of being furprifed by the enemy, provided the fhips of 
each of the divifions keep always their refpeAive pofitions 
m the two lines of bearing. For if we fuppoie the three 
divifions to be m fuch pofitions that ab and e/ are at the 
difiance ot fix leagues from each other (fig. 58), and that 
the two divifions c d and ef reft on the extremities of the 
bale of the triangle STV, while the centre fhip of the divi- 
fion ab refls on its fummit T ; none of the divifions could 
be cut oft by an enemy, however formidable, feen from its 
centre fhip at the diflance of fix leagues. For if, upon the 
proper fignal being thrown out, the divifion ab fhould fleer 
from I towards X, on the courfe oppofite to the clofe-haul- 
ed line it fleered before, and the two divifions r^ande/* 
fleer from V and S towards X likewife ; it is plain that 
each of thefe three divifions would have only three leagues 
to run in order to join the other two in the windward pri- 
mitive order of failing, which is the fame with the order of 
battle naturah; whilft the enemy, which was firft perceived at 
the diflance of fix leagues, muft neceflarily run nine before he 
coidd come up with the nearefl of thefe fquadrons. And 
iffngates were placed ahead, and in the intervals between 
the divifions, at the points to windward and leeward of 
the fleet, the enemy might be feen at a ftill greater diftance, 
and the danger of furprife be ftill fo much Ids. 

Go - We 
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View of We have fan!, that the pofition of the three dmfions m 

De Orcui- primitive orders of failing is the fame witli our author s 
er'sTaAics fedorderof battle; but there is this difference be- 

tween them, that in the order of battle only the fhips of one 
of the three divitibns Hand in the wakes one of another, and 
that thofe of the two other divifions are ranged on two pa- 
rallel lines, and fleer checquerv/ife. So that if it be want- 
ed to change a fleet from the windward primitive order ot 
failings to this new order of battle on the other tack, t ie 
movement will be infinitely quicker than thofe which, m 
former known tatties, are commonly prefcnbed, to pals 
from all the orders of failing either in one line, or on the 
obtufe angle of chafing or retreating, or in three or fix di- 
vifions, to the ufual order of battle. Tor it will be fmhci- 
cnt for the fhips of the three divifions, tanged m the wind- 
ward primitive order of failing, to heave m Hays all toge- 
ther, and get on the other tack in the oppohte line ot bear- 
in?, and they will inftantly find themfelves in this new pro- 
pofed order of battle (fig. 59.) ; and fhould the fleet be m 
the leeward primitive order of failing, it would be fuiucient 
for the (hios of the three divifions all together to haul their 
wind on the fame tack as they fleer, and they would find 
themfelves in order of battle (fig. 60)- f , 

When the two columns cd, ej, are to leeward of t..e 

TACTICS. Pattllj 
ftip, of that dlvifion, to prrf«ve that pof.tion until the ho- ^ 
ftile fhips make their evolution to attack the rear (hips, 0 e|.-sTa(?tic’ 
that divifion. In this fituation the fhips of the divifion e d 
will be able to obferve the manoeuvres of the enemy, in or- 
der to change tack and form themfelves m order o oattle 
on the oppofite board as foon as the hofl.le fhips fhall have 
after their bearing away, run over a certain fpace : becaufe 
the fhips of the divifion c d, fleering afterwards clofe-hauled 
in the wake of the iternmolt ihip of the n.vihon a b, will oe 
able to cover the rear fhips of that divifion, and get the 
weather-gage of the hotlile dmhons which are bearing 

rake their fhips; run alonyfide of them; double 
S rear-guard, and put it between two fires, if thole hollile 
fliips are following in die wake of each other (c) ; divide it 
if they bear awav checquerwife, or gam to windward, and 
put between two'fires the enemy’s divafion CD, while it is 
en?aTed with die divifion a b. . . „ 

\dly The Ihips of the divifion e/ may abandon their poft 
ard run checquerwife under a prefs of fail, in the fame 
courfe and in the fame order they were formed, as loon as 
they perceive that the enemy falls ahead of the div.hon ab; 
in order that if the divifion AB of that enemy makes 

manoeuvre to hear away and fall on the divilion any 
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that the order of battle natural; and when rJande/are 
to windward of « b, the fleet is in the order of battle invert- 
ed. The former of thefe orders is calculated for a fleet 
combating to leeward, and the latter for a fleet which mult 
combat to windward. u• V 

Advanta- That we may form fome notion of the advantages which 
ges of thefeour author expetts from drawing up a fleet for battle in t e 
orders of farm Gf a lozenge, let us fuppofe the line Ad, L.1), 
iailin^and ^ to reprefent the fleet of an enemy to windward 
ofbatue, >n^he ordIna.ry order of battle on the clofe-hauled line of 

bearing, and on the {larboard tack. Then the leeward line 
a b will reprefent one of the divifions, m order of battle on 
the (larboard tack, of the fleet ranged according to the new 
natural order, which the enemy withes to attack, au'l to 
which he believes himfelf fuperior, becaufe that divifion of- 
fers a front much inferior to his own. T he two lines c d, 
-f, will reprefent the two other divifions handing 011 
checquerwife on the fame tack as the hue of battle, and 
formed on the oppofite clofe-hauled line. On this OppoT 
tion, if the divifions AB, EF, of the hoftile fleet, which 
have it not in their power to attack the (hips of the line « b, 
wifh to fall on the headmoft Ihip a or the ilernmoll b of that 
line, they will be obliged to bear away m order to attacK 
the two fhips a and b To prevent this, each ot the divi- 
fions cd, ef, of the fleet ranged according to. the new or- 
der, lbould make the following evolutions, according to 
their refpettive fituations and to the manoeuvres ot the 

The fhips of the divifion a b are to Hacken as much 
as poffible their headway, and form a very clofe line, till the 
enemy makes a movement to. attack the headmoft or fte.n- 
moft fliip of that divificn. ..... 

adly. The Ihips of the divifion rr/ are to make Ed till 
they come unde; the fecond or third flup of the rear of he 
Uneyof battle ab, when they will take the fame fad as the 

ef or on the van of the divifion u b, tney may, by going 
about, fteer in order of battle clofe-hauled on the opoofite 
line of bearing, and cover the headmoft Ih.p of the divdion 
a b double the hoftile divifion CD ahead, or divide the other 
hoftile divifion AB, which is running checquerwife on the 
eppofite tack. . , * . , 

The two divifions c d, ef, might again manoeuvre another When t 
way, in cafe the (hips of the enen-.y were raosed m one™™ „ pn r ^ Kp in in orner and ^ 
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fingle line, not well formed, or fhould be m diiorder and“' ”^1 
leave too great a diftance between them while they are en-f0fmej 
paged very clofe with the divifion ab (fig. 62). 

ill, By putting about the fhips of the divifion e f, and 
likeivife the fhip a headmoft of the divifion a b. 2dly, By 
making at the fame time the fhips of the divifion cd tack, 
and likewife the fhip b of the divifion a b, to keep by the 
wind on the oppofite clofe-hauled line. 3dly, By making 
all the fhips ol the diviiion ab (which flooc. between the. 
headmoft a and the fternmoft b) bear away four points ac 
the fame time, and making them alfo take the fame tack as 
the Olios of the other two divifions when they are on the 
beam of the fternmoft fliips of thofe two divifions ; becaule* . 
in that pofition, the (hips of the two divifions r A ef, get- 
ting to windward on two parallels in order of battle, in the 
wake of the two headmoft a and b, might put between two 
fi,es a part of the enemy’s fhips, which then would he obli- 
ged to take the fame tack as thefe two divifions, becaule 
the fliips of the divifion a b (which are on the fame tack as 
thofe two divifions) might prevent the fliips ol the enemy 
fleering the courfe oppohte to that tack. , 

From this fuccintt expofition it may be olfterved, that* 
in the fiift fuppofltion, the way of thus dilpofing the forces 
of a fleet is fo much the more fuitable to the defence ot the 
headmoft and fternmoft fliips of a line oi battle, as the fliips 
of the divifion c d, being covered by that line of battle, are 
able to manoeuvre without any one fhip of that divifion being 
expofed to the fire of the enemy ; that the divifion ef the 
headmoft fhip of which is e, always prefents the fide to 

(C) If the hollile {hips which are not =nga,ed with any t 
wake of their headntoil, In order to pa s ,0 Eie ihe heafinU of that dlvifton ef is by her 
(hips of the divifion ,j muft “ce .“"gf^kdmoTof the adverfe (hips’which are bearing away, and (he has the opportimi. 

tf to come°as cioie as poffible to the fternmoft Ihip l of the hue of battle a i. 

"m
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ffieyvof the enemy, without any one ftnp of that divifion bcinsr ex- 

Hiracftics P0^e<^ rece've the fire of the enemy either ahead or aftern, 'lLS’ becaufe they are not to range in a line of battle unlefs the 
|P enemy runs large or before the wind ; and that, in the fe- 

cond fuppofition, the only fhips which are liable to be raked 
I aftern, while they change tack, are the headmoft and ftern- 

moft of the divifion in line of battle which cover the {hips 
10 of the other two diviiions. 

As it is of the utmoft advantage to know, at firft fight 
of the enemy, whether it be to windward or leeward of the 
fleet ranged lozenge-like, on what tack, and on what fide 
the fleet muft be formed, in order to defend itfelf or attack 
the enemy with advantage, it is to be obferved, that in both 
the windwaid and leeward primitive orders of failing the 
diredlion of the wind always traverfes both the weathermoft 
and leewardmoft {hips of the fleet (figs. 57. and 56.) ; that 
this letwardmoft {hip is always .placed in the centre of an 
horizon, which is to be confidered as the horizon of the 
whole fleet ; and that it is from that {hip you are to judge, 
by means of the rules which are known and praftiied in 
fuch cafes, whether the lozenge-like fleet be to windward or 
to leeward of that of the enemy. 

If you want to know, at fight of the enemy, feen either 
to windward or to leeward, on what fide the line of battle 
is to be formed in order to he able to fend one of the divi- 
fions on that fide of the lozenge where there is none, it is 
the pofition of the enemy, with refpeft to the direftion of 
the wind, which is to determine it ; becaufe, if the enemy is 
to windward of the fleet ranged in the windward primitive 
order of failing, and if it bears down on that fleet, with 
the wind large or right aft, it belongs to its weathermoft 
fhip to oblerve what follows. If that fliip, by fetting the 
enemy, finds him to ftarboard of the direftion of the wind, 
the divifion which is ftarboard of that dire&ion of the wind is 

■i to take the Itarfcoard tack, and range in order of battle before 
the enemy is arrived within gunfhot: if, on the contrary, the 
above-mentioned {hip finds the enemy to larboard, it belongs 
to the larboard divifion to aflume the order of battle, and to 
take that tack, before the enemy can come to a&ion. The 
old rule for choofing the proper tack is to be obferved by 
a fleet in the leeward primitive order of failing; obferving, 
that it is the bnfinefs of that fleet’s leewardmoft {hip to de- 
termine it; and the point of the horizon which is oppofite 
to that whence the wind blows, is the point towards 
which the obferver is to be turned to judge on what-fide, 
whether ftarboard or larboard, the line of battle is to he 
formed ; becaufe, in that pofition, the ftarboard fide muft 
always be on his right hand and the larboard on his left. 

By following this general rule, the line of battle will ne- 
ver be expofed to be too much lengthened either to wind- 
ward or to leeward, in order to oppofe all the fhips of the 

I adverfe fleet formed in one Angle line, nor even to be fur- 
prifed in diforder by that fleet while you are forming in or- 

|nb ders of battle natural or inverted. 
Bpejs Our author’s orders of chasing, of retreat, and of 
s'l panj convoy, are very eafily formed. We have already faid 
m what they are ; and the feaman, or even the landfman, who 

has any tolerable conception of his orders of sailing and of 
battle, will not ftand in need of any farther defeription of 
them. It muft, however, be obferved, that in the order of 
chafing, the fleet in the lozenge-like pofition prefents the 
obtuie angle of chafing, as when ranged according to the 
ordinary taftics; with this difference, that, in order to form 
themfelves in order of battle, it is enough that, in this lo- 
zenge-like pofition, the fhips of the fecond divifion fiiould 
all keep the wind on the fame board they were {landing on, 
becaufe they would afterwards find themfelves in a line in 
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the wake one of another ; but, according to the ufual ta&ics, View of 
the fhips have a long fpace to'run before they can execute cTrk 3 

the fame evolution. ‘>Li:us* ^ 
We fhall conclude this fhort view of the Vifcount de 

Grenier’s taftics, with his directions for the mofi advanta- How the 
geous placing of the admiral’s fhip, the frigates and tran-^.1Tur^’3 

fports, belonging to a lozenge-like fleet, whether it he ran-^’^ 
ged in the order of failing or of battle, &c. and tranf- 

In the order of failing, the admiral A is to he placedport-s are 
ahead or the fleet, at a fliort diftance from the headmoft of t0^e 

the fecond divifion, and in the direction of the wind wxthce '* 
the headmoft of the firft divifion (fig. 63.). Two of the 
frigates /y are to obfevve the fame rule and the fame pofi- 
tion, with refpeft to the van fhip of the third divifion and 
the fternmoft of the firft. In the order of battle, on the 
contrary, the admiral is to be in the centre of the lozenge, 
and two of the frigates on the fourth fide of the lozenge, 
(fig. 64). As for the tranfports and ftore-fhips, when there 
are any, their ftation is to be in one line on the fide oppo- 
fite to that of the enemy, when ranged in order of battle ; 
and, if in order of failing or convoy, they may occupy the 
fpace circumfcribed by the lozenge. In any other circum- 
ftances thefe {hips are to occupy the different ftations ap- 
pointed for them, that they may diftinguifh the fignals and 
execute the commands of the admiral. Laftly, when the 
fleet fhall pafs from the order of battle to any other order 
whatever, or from any order to the order of battle, the 
admiral’s fhip is te bring to, and not to take any of the 
pofitions above mentioned till after the complete execution 
of the movement. 

Chap. II. TiVtu of Air Clerk's Taffies. 

Whether the Vifcount de Grenier’s order of battle and 
of failing would be attended with all the advantages which 
he hopes from them, experienced feamen alone can judge; 
but we are now to introduce to our readers part of a iyftem 
which has met with very great approbation from fome of 
the ableft officers in the Britifh navy, and which to us ap- 
pears to be founded on principles felf-evident. Mr Clerk, 
in the introduction to his Effay, informs us, that upon con- 
fidering the great fuperiority difplayed in the three hit wars 
by the Britilh feamen over their enemies, when engaged in 
fingle fhips, and comparing it with the very little that, pre- 
vious to Lord Rodney’s glorious aCtion, they had atchieved 
when engaged in fleets drawn up in line of battle, he was 
led to conclude, that there muft be fomething wrong in our 
mode of making the attack. He turned his thoughts to 
the fubjeft, and in 1790 publiftred part of a large" work, 
comprehending, 1. ^ Theory of Attack from Windward; 
2. A Theory of Attack from Leeward; and, 3. An Hijlorical 
Sketch of Naval Tadics. We think it not much to the ho- 
nour of our countrymen, that he has not yet had encourage- 
ment to publifh mare than the firll part ; but in hopes of 
exciting their curiofity, we fhall lay before them a diftind 
view of that part, beginning, as he begins, with 

Observations on the present Method of bringing 
Ships to Action. 

It has often, if not generally, been the pradice, in the Difadvam 
cafe of fingle fhips, as well as in that of fleets, for the wea-taKe? of 

ther fhip or fleet, when it is wifhed to bring the other to^'j^. 
adion, to fteer diredly down upon that fhip or fleet, with• r^iy Vn 
out icfleding that, by cloing fo, it gives the enemy an op- the enemy, 
portunity of completely difabling it, before it can attain its 
wifhed for ftation. For each fhip in the lee line can ufe 
all the guns upon one fide ; whereas the fhips in the wea- 

O o 2 ther-Iine, 
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ther-lsne, bearing dire£lly down, have it only in their pow 
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er to ufe their bow-chafes. This method ot attack ap- 
pears, therefore, to be the word; polfible for the vveather- 
ileet, and the moft advantageous for the lee fleet, borlup- 
pofe a fingle fhip of Bo guns to windward at B (fig. 65.), 
difcovering an enemy’s fhip of equal force to leeward at F, 
to bear direftly down upon her endwife, the receiving ^'P 
F, by lying to as in fig. 66. would prefent a broadfide of 
„/jo heavy guns bearing upon B during a courfe of two 
miles, in which every (hot might take effeft ; while i*, in 
this petition, would have it in her power to bring only 
the two light guns of her forecaftle or bow-chale to bear on 
F ; a difadvantage greatly exceeding twenty to one. L>e- 
fides, the receiving {hip F, by lying broadhde to, will have 
,■?!] her mafia and rigging more open, and confequently will 
allow fhot to pafs with lefs effedt than the fliip B, which, 
coming endwife, is liable to be raked by every fliot from 
fiem to ftern. The confequence of which rnufl be, that B 
would be difabled in her rigging, &c. long before die could 
arrive at a proper pofition for annoying F; and when fhe 
had attained that pofition, F, by being, entire in her rig- 
ging, would have rt in her power to fight in any pofition,. or 
to make off at pleafure. _ 

The method then is, B having the wind, fhould run down 
aftern, as per dotted line, and getting into the courfe, or 
near the wake of F, or a pohtion that will bring her paial- 
lel to the courfe of F, at a proper diftance, fne fhould then 
run up clefe along fid? of F, upon equal terms, as in fig. 67; 
or otherwife, on (hooting ahead, fhe may veer, and run 
down on the weather-bow of F, as in fig. 68. till file fliall 
force F to bear away to leeivard, keeping clofe by F on 
equal terms ; but during the courfe, in both cafes, carefully 
watching that F may not have it in her power to bring ner 
broadlide to bear upon B without retaliation. 

It having been often faid tfiat the F rench have made it a 
  , ruie to throw the whole effect of their {hot more particularly 
the.pnri<!' into the rigging of their enemy, and that the Britifh, or* »ndtrench.^ other hand, have been as attentive to point the ffnee 

of their fire againft the hull of the fhip ; it may oe proper 
here to ftate the two cafes, and compare the effect. 

Let us fupnofe a fhip o*' Bn guns wifhing to avoid the 
effefts of a clofe engagement, but at the fame time lying to 
as at F (fig. 63.), intending to receive, with every advan- 
tage, an enemy B of equal force, coming down with an in- 
tention to fight her ; and let us fuppofe that F, by aiming 
her fire at the rigging of B, {hall have carried away any or 
the principal flays, eicht ©r ten windward fhrouds, or a fore- 
topma.ft, or any other rigging, though of much Ids confe- 
quence, but, at the fame time, without having wounded a 
fingle man of the fhip B ; and fuppofe a fecond fh:p, con- 
fort to F* receiving fuch another (hip as B, and by firing 
at her hull only, fhall, without other damage, have killed 30 
or 40 of her men : In this critical jun uure, when F and 
her confort are defirous of avoiding a clofe engagement,, it 
is evident that the fhip at B, which has loft part of her rig- 
ging, is more completely difabled from clofing wirh them 
than the other fhip, whofe rigging is entire, though fhe may 
have loft *oo of her men. 

It has been often faid, that feme particular fhip has been 
expofed in battle to the cannonade of three, tour, or even bardecan ^ ^ all txtended ;n the enemy’s line, and all bearing 

to Stre upon her at one and the lame time ; but this can never have 
of many ar been the cafe, but when the fhip fo expofed was at a vtiy 
once. c d;ftance. Let L H, F, H, I, (fig. 7°-) reprefent 

five fnips extended in line of battle ahead at the diftance o. 
one cable’s length, or 240 yards, from each other; let the 
length of each fhip be 40 yards, fo that the whole, fpace 
between head and head oi vay two adjacent ihigs is 200 
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yards ; and let the perpendicular line FIv, proceeding right ^ Lew of 
out from the beam of the middle fhip F, to the d iff a nee ot *■ 
fix cable’s length or I44-3 yaid3, be divided into fix equal j 
parts : It is evident, from infpeftion, that a flap Aationed 
at the point E of the line F Ik, 7 20 yards dnlant, cannot 
for any length of time be expoted to the lire of more than 
the centre fhip F of the fleet I, H, F, II,^1. For fuppo- 
fing the fhips H, K, ahead and altera of F, to be able to 
bring their broadfides to bear on E (a fuppofition vshich, if 
the line be clofe-hauled, cannot be made of the headmoft of 
thofe fhips), it is evident, that by putting themfelves in po- 
fitions proper for that purpoie, the fhips II, II, will not 
only diforder their own line, but alfo leave, the one her head, 
and the other her fiern, expoied to a raking fire from their 
oppefites B, B, in the enemy’s line. 

But if the opponent fhip cannot well be expoied to tne 
fire of the two (hips H, H, at the point £, fhe muft be ft 11 
lefs expofed at the point L, 480 yards diiiant ; and it will 
be almoft impoffible for the .fhips LI, II, to touch her at thv 
point G, 240 yards, or one cable’s length, diftant. 

But one cable’s length alunder is too fmall an allowance 
for accidents that may happen by' the fhips I, Iff, I, -1, I, 
extended in line of battle ahead. Therefore let us fuppofe 
the three fhips, which are faid to be at once upon a fingle 
opponent, to be ftationed at I, F, I, at the diftance of two. 
cable’s length or 480 yards from each other. -Then it 'S 
evident that the opponent fhip cannot now be more expo- 
fed at the point K, at the diftance of 1440 yards, than fhe 
was, on the former fuppofition, at the point E, 720 yards 
diftant $ and if wre fuppofe the line of batcle to be formed. 
at one and an half cable’s length afuuder, fhe muft be at L,. 
diftant 1080 yards, before fhe can be annoyed even to this 
degree by the three hoftile fhips at once. Ficnce we may 
fairly conclude, that if one fhip has any time been expoied 
at once to the fire of five, four, or even three fhips of the * 
enemy's.line, fuch fhip muft have been at a very great di- 
ftance, and in no great danger. . 156 

Having finifhed the above obfervations, our author pro- 
ceeds to the principles ncceffary to be known for enabling 
us to judge of the different modes ot bringing great fleets ing 
to adtion . For this put pole he fuppofes a fleet of 10, 2 0, to adiou. 
or more fhips, of 80 guns each, extended in line of battle 
to leeward, and lying to at F (fig. 71.), with the intention 
of avoiding an attack ; whilft another fleet at B, of equal 
number and force of fhips, alfo extended in line of battle, 
three or four miles to windward, is defirous of making an 
attack, and coming to cloie aftion on equal terms with the 
fleet F. In this difpofition of the two fleets, fhould that 
to windward run down headlong fhip for fhip on its oppo- 
nent, as in figs. 66. and 69. it is evident, from what has 
been faid in the beginning of this chapter, that each indivi- 
dual fhip of the weather-fleet might be completely difabled 
before it could poffibly come to clofe a&ion with the fleet, 
to leeward. But let it be fuppofed that the commander of 
the weather fleet B, though his fhips have been much .dif- 
abled in their rigging during their courfe aaa from wind- 
ward (fig- 72.), has made them bring to at a great diftance, 
from whence he can hurt F; is it to be expeded that F, 
whofe defire has always been to avoid a clofe engagement, 
and who has already difabled the fhips of B, will patiently 
lie Hill, or wait until B fhall have time to ditable him in his 
turn ? No furely. While enveloped in his own fmoke, as 
well as that of his enemy, he will bear away unhurt to a 
new itation G, and there remain out of the reach of L’s 
cannon-fhot, who muft repair his rigging before he, can at- 
tempt a fecond attack- . 

Again, fuppole that B, in place of going headlong ana 
endwife down, were to run down in an angular courfe, or Lijhng 
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' IJitwof lafh'n? as it has been called; it is evident from fig. 7 that 
li fhould any fhip in this angular line csime to be crippled, her 
yr way being hopped, rrioht of conftquence occafion a con*u- 

fion amonqft the (hips next aftern to her, fome running to 
leeward and others to windward of the difabled (hip : and 
thus the time be loft faffording the neceftary fupoort to 
the (hips ahead, and now fo far feparated from their com- 
panions. Should it be faid, that a ftoppage of one (hip 
ahead will not necefiarily produce a ftoppage of every (hip 
allern, became they may j-o to leeward of the difabled (hip; 
we anlwer, that the (hips ahead in the van A (fig. 74. n0 

I.) may be now engaged, and of confequence not having 
much headway, may be faid to be ftationary ; therefore eve- 
ry (hip aftern, if fhe^fhall attempt to bear down, as at D, D, 
from bernsT confined to a determined com fe, muft be brought 
into the pofition of being raked when-coming down before 
the wind, as in figs 76. and 69. and confequently of being 
completely difabled long before fhe can get clofe enough 
aiongfide of the enemy. 

Again, the headmoft drips, or van of B, having attained 
their fiatfon at A, that is, abreaft of the van or F (fig. 74. 
n 1.), and having begun the cannonade, may w’e not fup- 
pofe that ft, whole condudt or defire has always been to fave 
his (hips, has inftru&ed the commanders of thofe in the van 
of his fleet to withdraw from danger as foon as they begin 
to feel the effe&s of a cannonade £ and if fo, may not thofe 
(hips, as foon as they have thrown in their fire upon the 
van ot B, beat away in fucceflion as at Pi, followed indeed 
by the whole drips of F’s fleet, which, having poured in 
their fire upon the "Van of B, may form a new line @f battle 
two or three miles to leeward at IT (fig. 74. n° 2.), and 
there be in readinefs to receive a lecond attack, if B dr all 
be fo imprudent as to attempt it ? And is it not farther evi- 
dent, that it any one or more (hips of the fqnadron of F (hall 
be crippled, they will have it in their power to quit their 
(lation, being covered with fmoke, at any time, and to fall 
to leeward as at Ci, where they will be in fafety 

In order to illuftrate this (till farther, let B (ng, 75.) 
reprefent a fleet putting before the wind, each (hip with an 
intent, when brought to at a determined diftance at A, to 
take up her particular antagonrft in the line of the enemy 
F to leeward ; and, for argument’s fake, let F be fuppofed 
at reft, without any motion ahead. There feems to be no 
difficulty in conceiving, that while the alternate drips of F’s 
Ime, under cover of the fmoke, withdraw from battle to 
GGG, the intermediate ffiips left behind them in the line 
will be fufficient to amufe even the whole of B’s fleet, 
till the fliips G fliall form a newline HH as a fupport 
from the leeward. In fuch cafe B, after being difabled, as 
foe muft be, and not having forefecn the manoeuvre, will 
neither be able to prevent the intermediate (hips with which 
he is engaged from bearing away to join their friends, nor, 
were he able, would it be advifable to follow them ; for the 
fame manceuvre with equal fuccefs can again and again be re- 
peated. 

In order to (how the relative motion of both fleets, let F 
(fig. 76.) be a fleet confiding of twelve (hips, drawn up in 
line o( battle, at one cable’s length or 120 fathoms afunder; 
and let the length of each (hip from the end of the jib- 
boom to the ftenr be 36^-d fathoms ; the whole fleet will 
then occupy a Ipace of two Englrilv miles; alfo, let its rate 
of failing be (our knots an hour in the direaion FG, fo 
that in the fpace of an hour it may have moved Irorn F to 
G four miles drliant. from its former pofition. 

Let B be the opponent fleet, confiding nlfo of twelve 
ffiips, and four miles to windward ; and let the point A be 
443 yards, or cue quarter of a mile, right to windward of 

H !ai l”M ftixcnt 
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the point G. Then if B, by bearing away In the direction View of 
BA, (hall arrive at the point A at the fame inftant that F, c!erh-’fV 

the fleet to leeward, has arrived at the point G, the mo- ■ adticc' . 
tion of the fleet B will have been at the rate of miles 1 

nearly per hour ; and the angle contained Between the di- 
rection of its line of bearing and prefent cotirfe 42' 9', or 
nearly 4 points. For in the right-angled triangle A BM 
are Riven BM = 4 miles, and AM =r 4 ’ miles. Now 
BM —4 m. : AM =3^ m. : : R : tan. ABM=43 9'» and 

R : fee.. ABM. 43® 9' : : BM-4 m. : AB— 5. -83 m 
Again, if F, as in fig. 77. by carrying more fail, (hall 

move at the rate of fix miles an hour, that is, from F to G; 
then B, having his courie made thereby the more flanting, 
wdl have juft (o much the greater difficulty of keeping hia 
(hips in line abreaft while comin<; down to the attack ; For 
the leading drip meeting with no obftruftion in her courfej 
will puffi on ; whereas every accident of obftruClion accu- 
mulating, as it happens to each (hip proimeffively, the rear, 
being affected in the greateft degree, will for that reafon be 
left the farther aftern. But, from the very form of this 
(lanting courfe, every (hip aftern will be apt to get into the 
wake ot the (hip ahead. Therefore the whole fleet of Bj, 
van and rear, will not arrive in the fame time at the line 
AD, fo as to be in a perfeCt line abreaft, and parallel with 
the fleet to leeward ; but will have affirmed the lafleing 
form, as reprefented at the points M, N, and O, in the dif- 
ferent parts of the courfe. In this cafe, the diftance run 
by the van of B, from B to A, is 7,075 miles, or 7 miles 
and .132 yards, and the angle contained between the line of 
bearing and the diftance BA is 32°o'. 

And again, as in fig. 78. if the fleet to leeward fliall lie 
up one point higher, as FG, then the rears o'-'the two fleets 
will thereby be removed at a much greater diftance, and the 
van A of confequence muft be fooner up with the enemy’s 
van, and evidently fo much the farther from fupport; while 
F, by bringing up his fliips in fucceffion, will have it in his 
power to difable the van of A, and will afterwards bear awav, 
as at H, unhurt and at pleafure ; while B, at this time, by * 
the fuppofition, being crippled, or having his rear d'oB- 

• ftru&ed, and at a dillance, will be unable to prevent him. 
And in all the three cafes, it is evident that the fleet B, fo 
foon as he (hall approach within reach of gun (hot, muft be 
expofed to the fire of F’s whole line ; for he will be abreaft 
of B continually in every part of his courfe. But the diffi- 
culty of bringing the rear of the windward fleet to adiom 
will ftill be more increafed, if the fternmoft (hips or the fleet 
to leeward, in place of keeping their wind, ihall bear away oc- 
cafionally as at ML. All which being admitted, the diffi- 
culty of bringing adverfe fleets to clofe engagement may be 
accounted for, without being obliged to have reconrfe to 
that fuppofed inferiority in point of failing, imputed to our 
(hips, compared to thofe of the French our enemy. 

Hence it appears, that a fleet B to windward, by extend- 
ing bis line of battle,, with a defign to ftoo and attack a 
whole line of enemy ’s (hips to leeward, muft; do it at a great 
difadvantage, and without hope of fuccefs ; for the recei- 
ving fleet F to leeward unqueftionably will have the four 
following advantages over him : 1. The fuperiority of a fire 
above 20 to over the fleet B, while coming down to at- 
tack. 2. That when the fliips of B are brought to at their 
refpeftive ftation, if it blows hard, the (hot from F, by the 
lying alonp or the (hips, will be thrown up into the air, and 
will. W an efftd at a much-greater diftance ; whereas, oa 
the other hand, the (hot from B, from the fame caufe, will 
be thrown into the water, and the effed loft. 3. That F 
will have the power of direding and applying at pleafure 
the lire of his whole line againft the van of E, who is now 

^ unable 
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[jew of he rmift of neceffity be;»in the attack, mix his Ihips, and 

ji* Clerk’fcoine t0 a dofc engagement, aa in the former cafe. 
Having fhown the confequencea of an attempt to fucdour 

the three fternmoft fliips by tacking, let us alfo examine 
what may be expedted from an attempt to do it by veering 
the fleet. Suppofe the two fleets in the fame pofition as in 

ladies 

l|6o 
1 ene 
p' - at- 

t c h's 79" ^ie ma'n body of the enemy extended in Kiftern-h'ne of battle to leeward, his three fternmoll drips entangled 
lit (hips with the fleet B, whofe admiral, with the main body, keeps 
Hveering windward to obferve, with a rigid attention, the motions 
Juiicet. 0p enemy_ t},e fame time fuppofe that the admi- 

ral F has ordered his dernmoft {hip G to veer (fig. 82.), 
and afterwards the whole line ; and that he is now running 
upon a contrary tack to leeward, as at H, wifliing to fuo- 
port or bring off his three drips. From infpettion, it will 
be evident that this attempt may be more dangerous than 
the attempt to windward ; for it will expofe a number of his 
drips to a raking fire while in the aft of veering ; and the 
fquadron, by getting fo far to leeward, will be unable to 
give the proper fupport to the three drips. It will open a 
gap for the fleet of B (who will immediately veer alfo and 
follow him) to break in, as at A, and cat off the three drips 
without hope of recovery. And if F drall (till perfifl in the 
endeavour to recover his three drips, he will be obliged to 
begin the attack under all the ufual difadvantages. 

Again, upon another fuppofition, that the headmoft drip 
of the enemy II (fig. 83), with the four or five next aflern, 
have wore, and are running upon a contrary tack, wifiring, 
as be'ore, to lupport or bring off the three mips, the reft of 

I the fleet intending to weer alfo,- and follow in fucceflion ; it 
is evident that this movement, being more unfeaman-like, 
will be worfe than the laft : It will expofe an additional 
number of drips, particularly the laft two, as at G ; and will 
at the lame time make an opening for the main body of B’s 
fleet to fall in and cut off the three ftrips, as in the for- 
mer cafe. 

Again, ftrould the enemy F veer and hear away with his 
whole ftrips at one and the fame time, it is evident that this 
movement mull have the confequence of a downright flight, 
with the certainty of lofiner the three drips. 

From what has been faid, it will appear, that a fleet. B, 
keeping connefled in a body to windward, may come up 
with and entangle the three fternmoft drips of an enemy F, 
extended in line of battle and going off to leeward, and at 
the lame time be able to overawe the remaining main body 
of their fieet ; and that, having forced the pofition, the 
whole conlequences, as already deferibed, nruil tollovv; that 
is, F muft fuhnrit to the lofs of three drips. 

What has been hitherto laid proceeds upon a fuppofition 
that the fleet F has kept on his courfe till the fleet B has 
come up with his rear. Let it then be examined what other 
attempts the enemy F can make to avoid coming to dole 
engagement upon equal terms. 

i-emy buppofe a fleet of drips of the enemy Handing on thelar- 
fj-.-im t- board tack to leeward, and going off as before at F, and a 

in ) a fleet of ftrips in a colleded ftate or pofition to windward, as 
pijtlie at B (fig. 79.) ; and fuppofe that the enemy F, perceiving 

rear ^ ^e,'c ^ pointing an attack againft his rear, in place 
eiiny,^ keeping on his courfe upon the fame tack, ftrouln veer, and 

an, allinjr endeavour to pafs on contrary tacks to leeward (for it will 
■r'itrarynot be admitted that he can get to windward) : what will 
"•hokc then be the effed ? 

Is it not evident, that the headmoft drips of F muft be 
forced to leeward by the fleet B obftrufting his line di- 
redioh, or the line of his courfe ? that they muft be for- 
ced to begin an attack at any diftance B may drool* ? that 
they may receive fuch damage as will Hop their way ? that 
their way being (topped, will of courfe be an obftrudion to 
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the next aftenr ; or that thefe fubfequent drips, to prevent View of 
this flop, muft bear away to leeward of their crippled (hips, ^ Werks 
as at G (fig. 8.J.), which will not only prevent thefe Chips L ‘L" . 
from damaging the headmoft ftrips of B, but will give time 
and opportunity to B to bring down his windward ftrips to 
fall in either ahead or aftern, that is, to the right or left of his 
headmoft (hips A, and oppofe Chip for (hip of the enemy upon 
equal terms ? But ftrould none o! the headmoft. drips of the 
fquadron F be crippled, that is, drould F pafs B without 
reach of cannon drot, which undoubtedly he will do if he 
can ; ftill, while bearing away, he may be forced to fuffer a 
diftant cannonade, drip with drip on equal terms, whether 
he veers and gets back upon his former tack, as at G in 
fig. 85. or continues to run before the wind, as at P in fig. 
86. But if F perfifts to pafs on a contrary tack to lee- 
ward, and without reach of cannon-ftrpt, it is evident, whe- 
ther he put right before the wind, or run off drip by (hip 
as he beft can, that B muft at fomc time or other come up 
with his rear. Jfj2 

So far the attack has proceeded with the wind fixedEffedt pro- 
in one and the fame quarter. To make the propriety of^ucet!^yfi 
it the more apparent, it will be neceffary to inquire, What^^^ 
might be the effeft produced by a change of wind, ftrouldrinir ,he~ 
that take place during the afition ? For this purpofe, letadtion. 
the opponent fleets be placed in fome one of the prece- 
ding pofitions, reprefenting the attack upon the three ftern- 
moft (hips of the enemy, as in fig. 87. ; in which the fleet 
defrous of making the attack is reprefented in four divi- 
lions, as at B, B, B, A, and F the fieet dtfrrous of avoid- 
ing tire attack, at the hazard of abandoning his three ftern- 
moft drips at G. 163 

In the commencement of the attack, let us fuppofe the The wind 
wind to be N. and the drips going two points free on the^h'ting by 
larboard tack, or (landing E.; and foon after the 
trrencement let the wind be fuppofed to veer round to thiaft. * b 

W.; then it is evident, by the difpofition of the two fleets, 
that the fleet F, by fuch a change, will have acquired no 
advantage whatever ; on the contrary, it will thereby be 
thrown juft fo much the farther to leeward. 

Again, if the wind, by taking an oppofite courfe, (hall The wind: 
drift ahead and come round by the eaflern quarter to Lj ^Btiny by 
the admiral of the fleet F will not have it in his power todegr',es 

avail himfelf of this circumftance, provided the commander ^ 
cf B, continuing carefully to watch his motions, and feel- 
ing the impulfe of the veering wind, drall ftretch his (hips, 
as at 00, to the windward of the three drips at G, fepara- 
ted from F’s fleet, and at the fame time to the leeward of 
the main body of that fleet. This will be apparent from 
figures 88. and 89. which exhibit the two fleets, after this 
manoeuvre, both on the larboard and (larboard tack. l6s 

Let the wind he fuppofed to wear round gradually from The wind- 
the E. towards the S, and from thence to the ,W. and thenconr‘nUing 
quite round the compafs. Then F being fuppofed to have 
gained the wind, it will be in his power to maintain it, andcomrafb" 
make a circular courfe to windward of B but as he can be 
attended all the while by the fleet B, who will cut him off 
to leeward, he never will be able to recover his three (hips, 
luppofed to be cut off. This is evident without the illuftra- 
tion of a figure. ^ 

Laftly, if the wind in changing drall' in one inftant drift The wind 
in direfit oppofition where it was when the attack began, in* 
that is, from north to fouth ; then and in that cafe, before ftK

ant,y to 

it can be judged whether fuch change (hall be favourable for 
E or not, it will be neceffary that the relative fituation of the * 
two fleets diould be determined, fuch- as it was when the 
change took place. For example, if the headmoft drips 
of the fleet F, that is, if his van and centre (hall have fepa- 
rated at any confiderablc diftance from his rear, and (hall, in 
4 core* 
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Parvjal conft'quence of this mode of attack, have advanced to a po- 
r^off:tion & " ~  “ ' Wind. 

a7 

as rtprefcntel in fig. 90. k is evident that F, though 
by tin’s change he fhall have got to windward, will yet not 
be able to avail-himlelf ol this feeming advantage, the fleet. 
B having it itiil in their power to cut him off front his three 
fltips. 

On the other hand, if this inflantaneous change of wind, 
in direft oppofition, fhall have taken place more early in the 
adtion, that is, when the pofitions of the two fleets fitail be 
inch as repi'efented in fig. 87. (the fleet B in the pohtion 
of four divifions B, B, B, and A, and the enemy in the po- 
htions F and G) ; then F, wbo before was to leeward, by 
this inflantaneous change of wind from the north to the 
fouth, having now got to windward of every divifion of the 
fleet B, is it not evident that it may be practicable for him 
to carry affiilance to his three flips at G in the rear, and 
perhaps even to cut off fome of B’s fhips at A, if they do 
not with all convenient fpeed bear away to put themfelves 
under the protection of their friends B to leeward ? But 
whether F fhall attempt to effedt this manoeuvre, by veer- 
ing his fhips in the line, or, what leems moft eligible, by 
making his (hips tack, as it is to be prefumed that his three 
Blips, which have been fome time engaged, mult be confider- 
ably crippled, and not able to make fufficlent fail; while en- 
deavouring to bring them off, it wall be difficult for him to 
prevent being drawn into a general and clofe engagement, 
which, by the fuppofition, he has all along endeavoured to 
avoid. 

Chap. III. 0/ Partial Breezes of Wind. 

It often happens at fea, that wdien two fhips are in fight 
of each other, one of them will be failing at a conliderable 
rate, being favoured with a breeze of wind; while the other at 
the fame time is lying becalmed, having no other motion than 
what (he receives from the tide or a current, if any, or ‘rom 
the fwell of the fea. As this may be the cafe with refpedf 
to two adverie fleets when in fight of each other, that fleet 
which has the advantage of the wind will evidently ufe eve- 
ry pofiible method to profec.ute the advantage that may re- 
lult from it. Thus if the fleet defirous of making the at- 
tack be favoured with a breeze of wind, while the other fleet 
at the fame time is lying becalmed, it is evident that the 
commander of this fleet will endeavour to get as near the 
opponent fleet as pofiible; whereas, if the fleet wifhing to 
avoid an engagement be favoured with the wind, the other 
lying becalmed, then that fj^et will avail themfelves of this 
opportunity of making their efcape. 

If the attack upon the three fternmoft fhips fhall have 
In .ur"comraence^ before this partial breeze in favour of the fleet 
ed’with a purfued has taken place ; then the variety of pofitions in 

which the two fleets may be affedfed is fo great, and the re- 
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but that the wind has inflrantaneoufiy fhifted in dire<?£ op- 
pofition ; then, even in this cafe, the fame breeie which 
would favour F (fig. 87.) in the attempt to bring off his ‘n^ 
three (hips, would at the fame time favour the efcape of the xCy 
fhips of B at A, as formerly- dtferibed. That this partial I he wini 
breeze would require to be of confiderable duration, other-|!'lftinS"l 
wite l', in thus attempting to onng oft his three fhips, cnp-oufij. in , 
pled as they will be, tnnfl hazard a general engagement, inre&oppj 
like manner as already deferibed. tlon- 

Mr Clerk employs a fedlion of his book to fhow the pro- 
priety of hispropoied attack from windward, in places where ()ther nie 
the hoflile fleets are liable to encounter winds blowing in con-thodsoL 
trary diredfions at the fame iriifant; but as this is a caleucio 
which does not furely often happen, we thall refer our read- 
ers to the work it felt, and conclude this article with fome 
other methods of attack, which have been fuggeiled as im- 
provements of that which is commonly followed. 

1 ft, It has been propofed that the attack fhould be made 
with the greater part bearing down before the wind upon 
the fix fternmoft fhips of the enemy. It is, hov/ever, evi- 
dent, that {hips by making the attack in this manner muft 
be expofed, without a poffibility of return, to as many broad- 
fides from each of thefe fix fhips- as can be got ready du- 
ring a courfe of two miles. Hence, as the ihips making 
the attack will affuredly be difabled before they can have it 
in their power to hurt the enemy, this mode of attack can- 
not be proper. 

2d, It has alfo been imagined, that fome part of the force 
cliofen to make the attack fhould be fent to leeward as well 
as to windward of the three fhips determined to be attack- 
ed. But the danger fuppofed, of (hot pailing over the ene- 
my’s {hips, and linking thofe of friends, may be an objec- 
tion to this mode. 

3d, Others have been of opinion, that the headmoft fliip 
chofen to make the attack ihould come clofe up alongfide 
of the fternmoft of the enemy, and having delivered her fire, 
pufh along the line as far as poffible, which may be fuppo- 
fed to be the fixth fhip of the enemy ; and as it is evident 
that this firft {hip may have received fix broadfides, that is, 
a broadfide from every one of the fix fhips of the enemy 
during her couife in palling them, it has been thought pol- 
fible that the other five fhips, by following clofe after her, 
may attain their ftations, each abreatt of her oppofite, with- 
out having received a greater number of broadlides thau 
they have had it in their power to return ; and therefore 
that by this mode the number of fhips to be attacked will 
be determined : For as many (hips as the leading fhip will 
be able to reach, as many will the attacking fleet be able to 
carry. 

4th, Again, let it be fuppofed, as in the former cafe, that 
the fleet making the attack has been brought up to a&ion 
in a collcfted manner, but fubdivided only io far as the fervice pari Ull YVlJLLdl L1IV. (, VV VS IJVV.10 ikinj -*-• 7 —    - — _ - . ^ # 11 1 * 

breeze after fuitin(r CGnfequeiaces fo numerous, that it would be an endlefs may require, and that the leeward divihon fhall he more partr- 
che attack (’0 a feparate deicription of each. In the mean cularly deftined for the immediate attack, while, at the fame 
three ftern-time, therefore, as it is imagined nothing in fuch tnveftiga- 
nioif fhips Iron will be found that can materially aftedl the general 
is commtn-j{pue . and fince n0 breeze whatever can favour the fleet F, 
cea fo as to enable it to fail round and round the fleet B, 

which all the while is fuppofed to be lying becalmed, it will 
Of little ad-not he too much to fay, that this partial breeze in favour of 
vantage, the feet F, taking place after the attack began, although it may 

facilitate the efcape of his van and centre, ‘will not avail him 
much in the recovery oj the three f-'tps m his rear perhaps 
not in any cafe as yet exhibited, excepting this one, wnere 
the wind in one inftant had changed in dire£l oppoiition. 

Now let, as formerly, the attack be commenced before the 
partial breeze in favour of the fleet purfued has taken place, 

time, the body of the fleet keeping to windward fhall be 
fuppofed attentive to give the neceffary fupport where re- 
quired ; then let it be fuppofed, that the headmoft fhip 
making the attack having been foon crippled, fhall not have 
been able to pufh farther than the third or fourth fliip of 
the enemy’s hue-—-is it not eafy to conceive, it is afked, that 
fome one or more of the fhips to windward, attentive to fup- 
port and fupply her place, may bear down on the fourth 
fhip of the enemy, under cover or the fmoke, throw in her 
fire, and pufh on to the fifth or fixth fhip, or perhaps far- 
ther ; and that fo far as this frefh fhip, or a fecond frefh 
flrip, may be able to pufh, fo many Blips of the enemy may 
be expe&ed to be carried ? For whatever Blips of the enemy 
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V, Naval TACTICS. 
can b? t'oi ftbreaft of, ?t a proper dilance, may be difablecl, 
and therefore commanded, by the numerous trefli (hips kept to 

rd for this purpofe. 
all thefe various methods of attack, the fleet making 

the attack is fuopofed to fail fafter than the other, or at leal 
to come up with it ; and that fo foon as the {hips are enga- 
ged, their velocity will confequently be diminifhed. That be- 
itig premifed, a more proper mode of attack than any of the 
preceding will perhaps be as follows : 

5th, The firi or headmoft of the fhips intended to make 
the attack is to range alongfide o!' the enemy, and preferve 
that ftation. The fecond firip is to make all poffible fail 
to luff up and pafs the firft {hip, which is now iuppofed to 
be engaged, and get alongfide of the laft but one of the 
enemy, which {lie is to engage. In like manner, the third 
of the attacking fhips is to get alongfide of the lalt but two 
of the enemy, whom fhe is to engage ; and if it be deemed 
expedient, the fourth, &c. {hip may be engaged. It is, 
however,•'■Ikvident that this method can only be pradlifcd 

2Q7 
when the wind is briflc, and that a calm, in confequence of Parf al 
a vigorous cannonade, may render the attack upo.. more 
than three or four of the enemy’s fhips itnpoffible. , ^ ' 1 

In all the different attacks upon the rear, it has by fome 
been thought a great object, if pra&icable, to throw a ra- 
king fire into the rear of an enemy’s line of battle, by {hips 
detached for that purpofe. For if {hot, as has been faici, 
can take effect at a diftance of two miles, from this petition 
it will furely reach the fixth fhip, if the enemy’s line {hall 
be formed at two cable’s length afunder ; and if formed at 
one cable’s length afunder, it may reach and may cripple the 
twelfth {hip. 

We have now given a curfory view of Naval Tactics in 
its prefent improved ftate ; and fiiall take leave of the fub- 
jedt, with eariieltly recommending to our nautical readers 
Mr Clerk’s ElTay, which, if allowance be made for the au- 
thor’s peculiarity of ftyle, will furely meet the approbation 
of every officer who withes to fee the practice oi naval war 
founded on principles of fcience. 

T aE N T M N 
[Ytifter TADCASTER, a town in the Weft Riding of York- 
|| ;a {hire, noted for the great plenty of limeftone dug up near it; 
jjr and for being one of the firft places in which a building was 

cr-edted for Sunday fchoals. It is nine miles from \'ork, and 
188 from London. 

TAPMOR. See Palmyra. 
TADPOLE, a young frog berore it has difengaged it- 

felf from the membranes that envelope it in its firft ftage of 
life. 

TiENIA, in zoology ; a genus of animals belonging to 
the cltlfs of vermes, and order of intejlina. The body is 
long, deprefled, and jointed like a chain, and contains a 
mouth and vifeera in each joint. According to Gmelin, 
there are 92 fpecies; all which inhabit the inteftines of va- 
rious animals, particularly of quadrupeds. 

Seven fpecies of tasnia are peculiar to man. 1. The vif- 
teralis, which is inclofed in a veficle, broad in the fore-part, 
and pointed in the hinder part, inhabits the liver, the pla- 
centa uterina, and the lack which contains the fuperfluous 
fluid of dioplical perfons. 2. l ire cellulofce, which is inclo- 
fed in a cartilaginous veficle, inhabits the cellular fubftance 
of the mufcles ; is about an inch long, half an inch broad, 
and one-fourth of an inch thick, and is very tenacious of 
life. 3. The dentata, has a pointed head ; the large joints 
are {freaked tranfverfely, and the fmall joints are all dilated ; 
the ofculum or opening in the middle of both margins is 
fomewhat railed. It is narrow, 10 or 12 feet long, and 
broad in the fore-parts ; its ovaria are not vifible to the na- 
ked eye; and the head underneath refembles a heart in 
fhape. It inhabits the inteftines. 4. The lata, is white, 
with joints very flrort and knotty in the middle ; the of- 
culum is folitary. It is from i 8 to 120 feet long ; its joints 
are ftreaked tranfverftly ; its ovaria are difpofed like the pe- 
tals of a rofe. The vulgaris, or common tape-worm, has 
two lateral mouths in each joint ; it attaches itfelf fo firmly 
to the intellines, that it can fcarcely be removed by the 
moft violent medicines; it is llender, and has the appearance 
of being membranaceous; it is fomewhat pellucid, from 10 
to 16 feet long, and about four and an half lines broad at 
one end. 6. The truttee, which chiefly inhabits the liver of 
the trout, but is alfo to be found in the inteftines of the hu- 
man fpecies. 7. The folium, has a marginal mouth, one on 

Hi each joint. 
The ftruclure and phyfiology of the tsenia is curious, and 

it may be amufing as well as inftrudfive to conlider it with 
more attentipn. As the taeoia is often the occafion of dif- 
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cafe, we may be apt to confider it not only as ufelefs, but Tauna. 
even as naturally hurtful; but it is impoffible to fuppofe that —“"v—“ 
the Benevolent Father of mankind created a fpecies of ani- 
mals lolely for the purpofe of producing difeafe. The crea- 
tion of the taenia is rather a linking inftance of that rule 
which the Deity feems to have laid down to himfelf, to 
leave no place dellitute of living creatures where they could 
multiply their fpecies. He has therefore not only covered 
the earth with animals, but the furface of animals with other 
animals ; and has even peooled fuch of their internal parts 
as could fupply nourilhment without diladvantage. Per- 
haps therefore a certain proportion of thefe animals is con- 
ducive to health, juft as a certain proportion of different 
fluids isfo, tho’ an exceffive inersafe always produces difeafe. 
For there is almoft every different fpecies of quadrupeds in 
a different fpecies of taenia, which is a full proof that thefe 
worms have their ftrufture and fituation determined with as 
much attention and lit ill as any fpecies of animals whatever. 
It is alio a very curious fa£l, that thofe fpecies of taenia 
which are peculiar to the human race are alfo peculiar to 
particular countries. Thus the vulgaris is moft common 
in Sweden, the lata in Switzerland and Ruffia, and the foli- 
um in Great Britain, Saxony, and Holland. 

The taenia appears deftined to feed upon fuch juices of 
animals as are already animalized, and is therefore moft 
commonly found in the alimentary canal, and in the up- 
per part, where there is the greateft abundance of chyle ; 
for chyle feems to be the natural food of the taenia. As 
it is thus fupported by food which is already digefted, 
it is deftitute of the complicated organs of digeltion. As 
the taenia folium is moft frequent in this country, it may be 
proper to deferibe it more particularly. 

It is from 3 to 30 feet long, fome fay 60 feet. It is 
compofed of a head, in which is a mouth adapted to drink 
up fluids, and an apparatus for giving the head a fixed fitu- 
ation. The body is compofed «f a great number of diftindl 
pieces articulated together, each joint having an organ 
whereby it attaches itfelf to the neighbouring part of the 
inner coat of the inteftine. The joints neareit the head are 
always fmall, and they become gradually enlarged as they 
are farther removed from it ; but towards the tail a few of 
the laft joints again become diminifhed in fize. The extre- 
mitv of the body is terminated by a fmall femicircular joint, 
which has no opening in it. 

The head of this animal is compofed of the fame kind of 
materials as the other parts of its body ; it has a rounded 

P p open- 



T JE N 
opening at its extremity, which is confidered to be its 
mouth. See Plate DI. fig. x, 2. This opening is con- 
tinued by a fhort du£t into two canals ; thefe canals pafs 
round every joint of the animal’s body, and convey the ali- 
ment (fig. 3.). Surrounding the opening of the mouth 
are placed a number of projecting radii, which are of a fi- 
brous texture, whofe direction is longitudinal. Thefe radii 
appear to ferve the purpofe of tentacuh for fixing the ori- 
fice of the mouth, as well as that of mufcles to expand the 
cavity of the mouth, from their being inferted along the 
brim of that opening: (See fig. 1.) After the rounded 
extremity or head has been narrowed into the neck, as is 
reprefented in fm. 2. the lower part becomes flatted, and 
has two fmall tubercles placed upon each flatted fide ; the 
tubercles are concave in the middle, and appear deftined to 
ferve. the purpofe of fuckers for attaching the head more ef- 
fectually. The internal ftruCture of the joints compofing 
the body of this animal is partly vafcular and partly cellu- 
lar ; the fubflance itfelf is white, and fomewhat refembles in 
its texture the coagulated lymph of the human blood. The 
alimentary canal pafles along each fide of the animal, fend- 
ing a crofs canal over the bottom of each joint, which con- 
nects the two lateral canals together. See fig. 3. 

Mr Carlifle, who gives the beit account of the ftruCfure 
and economy of the taenia which we have feen, injeCted 
with a coloured fize by a tingle pufli with a fmall fyringe 
three feet in length of thefe canals, in the direction from 
the mouth downwards. Pie tried the injeCtion the con- 
trary way, but it feemed to be flopped by valves. T he 
alimentary canal is impervious at the extreme joint, where 
it terminates without any opening analogous to an anus. 
Each joint has a vafcular joint occupying the middle 
part, which is compofed of a longitudinal canal, from which 
a great number of lateral canals branch off at right angles. 
Thefe canals contain a fluid like milk. 

The tsenia feems to be one of the fimpleft vafcular ani- 
mals in nature. The way in which it is nourifhed is Singu- 
lar ; the food being taken in by the mouth, pafles into the 
alimentary canal, and is thus made to vifit in a general 
way the different parts of the animal. As it has no excreto- 
ry dufts, it would appear that the whole of its alimentary 
fluid is fit for nourishment;, the decayed parts probably 
diff'olve into a fluid which tranfudes through the Skin, which 
is extremely porous. . 

This animal has nothing refembling a brain or nerves, and 
feems to have no organs of fenfe but that of touch*. It is 
moll probably propagated by ova, which may eafily pafs 
along the circulating veflels of other animals.. We cannot 
©therwife explain the phenomena of wc rms being found in 
the eggs of fowls, and in the inteftines of a foetus before 
birth, except by iuppofing their ova- to have pafled through 
the circulating vefiels of the mother, and by this means'been 
conveyed to the foetus.. 

The chance o^ an ovum being placed in a fituation where 
it will be hatched, and the young find convenient fubfifl- 
ence, muft be very fmr.ll; hence the neceffity for their being 
very prolific. If they had the fame powers of being pro- 
lific which they now have, and their ova were afterwards 
very readily hatched, then the multiplication of thefe animals 
would be immenfe, and become a nuifance to the other parts 
of the creation. 

Another mode of increafe allowed to trenia (if we may 
-call it increafe.,} is by an addition to the number of their 
joints. Ifwp confider the. individual joints as diflindt bet 
mgs, it is To ; and when we refledl upon the power of gene- 
ration given to each joint, it makes this conjedlure the more 
probable. We can hardly fuppofe that an ovum of a tsenia, 
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400 joints, contained a young taenia compofed of this num- 
ber of pieces; but we have feen young tsenia not half a foot 
long, and not oofTefTed of 50 joints, which ilill were entire 
worms. We have alfo many reafons to believe, that when a 
part of this animal is broken off from the reft, itjs capable 
of forming a head for itfelf, and becomes an independent 
being. The fimple conflruftion of the head makes its rege- 
neration a much more eafy operation than that of the tails 
and feet of lizards, which are compofed of bones and com- 
plicated veffels ; but this laft operation has been proved 
by the experiments of Spallanzani and many other naUiral- 
iits. 

When inteflinal worms produce a difeafed ftate of the 
animal’s body which they inhabit, various remedies are advi- 
fed for removing them ; many of which are ineffedlual, and 
others very injurious by the violence of their operation, 
Draftic purges feem to operate upon taenia, partly by irri- 
tating the external furnace of their bodies, io as to make 
them quit their holds, and partly by the violent contradlions 
produced in the intefline, which may fometimes divide the 
bodies of taenia, and even kill them by bruifing. Mr Car- 
lifle propofes the trial of a fimple remedy, which (a prtori') 
promifes to be fuccefsful ; namely, fmall fhocks of eleftricity 
paffed frequently through the regions of the abdomen ; the 
lives of the lower orders of animals feeming to be eafily de- 
firoyed by fuch fhocks of eledlricity as do not injure the lar- 
ger and more perfedl animals. 

Plate Dl. fig. 1. fhows the head of the taenia magnified ; 
the mouth is in the middle of the circular plane, where 
the body becomes flatted and broad ; there are two hollow 
tubercles reprefented by the two dark fhaded fpots. Fig. 2.' 
is the fame head, of its natural bignels, and which belonged 
to a taenia 20 feet in length. Fig. 3. fhows the alimentary, 
canals, in a portion of the fame taenia, of their natural big- 
nefs. The dark-fhaded undulating lines are the alimentary, 
canals, which are feen to their full extent in this portion of 
the worm. Fig. 4. fhows the middle fyftem of vefiels, iu 
two joints, which are reprefented by the dark lines. Fig. 5. 
fhows two joints, from one fide of which a flip was torn, 
down to {bow the veflels underneath, and alfo the dire&ion 
of the fibres in the flip, which aie accumulated into little 
fafeieuli like mufcular fibres. Fig. 6. exhibits thiee joints,, 
having the dufts leading from the lateral ofcula injefted j 
the dark trantverfe lines leading fiom each ofculum fhow 
the fize, direftion, and extent of thefe dufts Fig. 7. fhows 
the edge of two joints turned forwards, and the appearance 
of the ofcula in this point of view. Fig. 8. reprefents the 
whole of thefe canals in their relative fituations. 

For a more complete account of the taenia, we muff rerer 
to Mr Carlifle’s ingenious paper in the Linnsean Tranfaftions* 

TAFFETY or taffeta, in commerce, a fine fmooth 
filken ftuflf, remarkably gloffy. There are taffetics of all co- 
lours, fome plain, and others ftriped with gold, filver, &c.- 
others chequered, others flowered, Sac. according to the. 
fancyof the workmen. 

TAGARA, a city of ancient India, the metropolis of a- 
large diftrift called Ariaca, which comprehended the greateft. 
part of the Subah .of Aurangabad, mid the fouthern part of 
Concan* Arrian fays, that it was fituated about ten days 
journey to the eaftward of. Pultanah ; which, according ta 
the rate of travelling in that country with loaded carts,. 
might be about Ijuq Britifh miles- This fixes its fituatiou. 
at Deoghir, a place of great antiquity, and famous through 
all India on account of the pagodas of Eloufa. It is now, 
called Doulet-abad. 

TAGETESy marvgold,, in botany : A genus of plants 
belonging to the clafs of fyngenejiayUnd order of polygamtu 

which at,its full growth is 30 feet long, and compoied of fuperjha; and in the natural fyftem ranging under the 49th, 
i . order,. 
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order, Compofit*. The receptacle 13 naked; the pappus 
con lifts of five ereft awns or beards ; the calyx is mono- 

, pltyllous, quinquedentate, and tubular; and there are four 
perfiftent florets of the ray. There are three fpecies, the 
patula, ereBa, and minuta ; of which the two firft have been 
cultivated in the Britifh gardens, at lead, fince the year 1596, 
for it is mentioned in Gerard’s Herbal, which was publifhed 
that. year. They are both natives of Mexico. 

The ereSlay or African marygold, has a flem fubdivided 
and fpreading, and has formed itfelf into a great many va- 
rieties : 1. Pale yellow, or brimftone colour, with Angle, 
double, and fiftulous flowers. 2. Deep yellow, with fingle, 
double, ar*d fiftulous flowers. 3. Orange-coloured, with 
Angle, double, and fiftulous flowers. 4. Middling African, 
with orange-coloured flowers. 5. Sweet-fcented African. 
Thefe are all very fubjeft to vary ; fo that unlefs the feeds 
are very carefully faved from the fineft flowers, they are apt 
to degenerate : nor fhould the fame feeds be too long 
jfown in the fame garden, for the fame reafon ; there- 
fore, thole who are defirous to have thefe flowers in per- 
feftion fhould exchange their feeds with fome perfon of 
integrity at a dittance, where the foil is of a different nature, 
at lead every other year. If this is done, the varieties may 
be continued in perfe&ion. This plant is fo well known as 
to need no defcription. It flowers from the beginning of 
July till the froft puts a flop to it. 

The patula has a fimple eredt' Item, and the peduncles 
are fcaly and multiflorous. 

It has been long in the Britifh gardens, where it is di- 
ftinguilhed from the firft by the title of French marygold. 
Of this there are feveral varieties, fome of which have much 
larger flowers than others, and their colour varies greatly : 
there are fome which are beautifully variegated, and others 
quite plain ; but as thefe are accidents ariiing from culture, 
fo they do not merit farther diftinftion ; for we have always 
found that feeds faved from the moft beautiful flowers will 
degenerate, efpecially if they are fown in the fame gar- 
den for two or three years together, without changing the 
feed. 

Thefe plants have a ftrong difagreeable feent, efpecially 
when handled ; for which reafon they are not fo greatly 
efteemed for planting near habitations : but the flowers of 
the fweet-feented fort being more agreeable, are generally 
preferred, efpecially for planting in fmall gardens. 

TAGUS, the largeft river of Spain ; which, taking its 
rife on the confines of Arragon, runs fouth-weft through the 
provinces of New Cafiile and Eftremadura ; and palling by 
the cities'of Aranjuez, Toledo, and Alcantara, and then 

■crofting Portugal, forms the harbour of Lifbon, at which city 
it is about three miles over ; and about eight or ten miles 
below this it falls into the Atlantic ocean. 

TAbOEREWA, one of the Sandwich iftands. It is 
fmall, deftitute of wood, and its foil fandy and unfertile. It 
is fituated in north latitude 20° 38', in eaft longitude 203° 
27'- See Cook’s Difcoveties, vol. v. n° 88. and Sand^ich- 
JJlands. 

TAHOORA, one of the Sandwich iftands in the South 
Sea. It is uninhabited, and lies in north latitude 210 43', 
and in eaft longitude 199 36'. See SANDivicH-IJlands. 

TAJACU, or Peccary, in zoology, a fpecies of hog. 
See Sus. 

TAI-ouan, the Chinefe name of the iftand of Formofa. 
See Fo rmosa.—Tai-ouan is alfo the name of the capital of 
the ifland. 

TAIL, the train of a beaft, bird, or lifh ; which in land 
animals ferves to drive away flies, &c. and in birds and fifties 
to diredt their courfe, and aflift them iu afeending or de- 
'icending in the air or water. 

[ 299 1 T A I 
Tail, or fee tail, in law, is a conditional eftate or fee, 

oppofed to fee-fimple. See Fee. 
A conditional fee, at the common law, was a fee reftrain- 

ed to fome particular heirs exclafive of others : as to the 
heirs of a man’s body, by which only his lineal detcendants 
were admitted, in exclufion of collateral heirs ; or to the 
heirs male of his body, in exclnfion both of collaterals and 
lineal females alfo. It was called a. conditional fee, by reafon 
of the condition expreffed or implied in the donation of 
it, that if the donee died without fuch particular heirs, the 
land ftiould revert to the donor. Fdr this was a condition 
annexed by law to all grants whatfoever, that on failure 
of the heirs fpecified in the grant, the grant flrould be at 
an end, and the land return to its ancient proprietor. Such 
conditional fees were ftri&ly agreeable to the nature of 
feuds, when they firft ceafed to be mere eftates of life, 
and were not yet arrived to be abfolute cflates in fee- 
fimple. 

With regard to the condition annexed to thefe fees by 
the common law, it was held, that fuch a gift (to a man and 
the heirs of his body) was a gift upon condition that it 
fhould revert to the donor if the donee had no heirs of his 
body ; but if he had, it fhould then remain to the donee. 
They therefore called it a fee-ftmple on condition that he had 
iffue. Now we muft obferve, that when any condition ia 
performed, it is thenceforth entirely gone ; and the thing to 
which it was before annexed becomes abiolute and wholly 
unconditional. So that as loon as the grantee had any iffue 
born, his eftate was fuppofed to become abfolute by the per- 
formance of the condition ; at leaft for thefe three purpofes: 
1. To enable the tenant to alienate the land, and thereby to 
bar not only his own iffue, but alfo the donor, of his intereft. 
in the reverfion. 2. To fubjedl him to forfeit it for treafonr. 
which he could not do till iffue born longer than for his own 
life, left thereby the inheritance of the iffue and reverfion of 
the donor might have been defeated. 3. To empower him. 
to charge the land with rents, cammons, and certain other 
encumbrances, fo as to bind his iffue. And this was thought 
the more reafonable, becaufe, by the birth of iffue, the pof- 
fibility of the donor’s reverfion was rendered more diftant 
and precarious : and his intereft feems to have been the only 
one which the law, as it then flood, was folicitous to protedl* 
without much regard to the right of fucceffion intended to 
be vefted in the iflae. However, if the tenant did not in 
fa6t alienate the land, the courfe of defeent was not altered by 
this performance of the condition : for if the iffue had af- 
terwards died, and then the tenant or original grantee had 
died, without making any alienation, the land, by the terms 
of the donation, could defeend to none but the heirs of his 
body ; and therefore, in default of them, muft have reverted 
to the donor. For which reafon, in order to fubjedl the 
lands to the ordinary courfe of defeent, the donees of thefe 
conditional fee-fimples took care to alienate as foon as they 
had performed the condition by having iffue ; and afterwards 
vepurchafed the lands, which gave them a fee-fimple abfo- 
lute, that would defeend to the heirs general, according to 
the courfe of the common law. And thus Hood the old 
lav/ with regard to conditional fees : which things, lays Sir 
Edv/ard Coke, though they feem ancient, are yet neceffary 
to be known, as well for the declaring how the common law 
flood in fuch cafes, as for the fake of annuities, and fueh- 
like inheritances, as are not within the flatutes of entail, and 
therefore remain as the common law. The inconveniences 
which attended thefe limited and fettered inheritances were 
probably what induced the judges to give way to this fubtle 
fineffe (for fuch it undoubtedly was), in order to fhorten 
the duration of thefe conditional eflates. But, on the other 
hand, the nobility, who were willing to perpetuate their 
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pofTcfHoas m their own families, to put a flop to this piac- 
tice, procured the ilatute of Wtftminfter the fee on d (com- 
monly called the ftatute de don'ti condiUontthbus) to be made; 
which paid a greater regard to the private will and inten- 
tions of the donor, than to the propriety of fuch intentions, 
or any public coniideiations whatfoever. This llatute re- 
vived in feme fort the ancient feoda.l reftraints which were 
originally laid on alienations, by enacting, that from thence- 
forth the will of the donor be obferved; and that the tene- 
ments ib given (to a mah and the heirs of his body) fhould 
at all events go to the ifFue, if there were any ; or if none, 
fhould revert to the donor. 

Upon the conftruftlon of this a6h of parliament, the 
judges determined that the donee had no longer a condi- 
tional fee funple, which became abfolute and at his own dif- 
pofal the inftant any iffue was born ; but they divided the 
eftate into two parts, leaving in the donee a new kind of 
particular eftate, which they denominated a fee-tail; and 
veiling in the donor the ultimate fee-fimple of the land, ex- 
pe<?;ant on the failure of iffue ; u hich expeftant eftate is 
what we now call a reverfion. And hence it is that Little- 
ton tells us, that tenant in fee-tail is by virtue of the llatute 
of Wellminller the fecond. The expreffion fee-tai!, ox feo- 
dum talhatumy was borrowed from the feudifts (fee Crag. 
/. s. t. 10. $ 24, 25.), among whom it fignified any mutilated 
or truncated inheritance, from which the heirs general were 
cut off; being derived from the barbarous verb taliare, to 
cut; from which the French tailler and the Italian tagliare 
are formed, (Spelm. GloJJ. 531-). 

Having thus fhowrr the original of eflates tail, we now 
proceed to confrder what things may or may not be entailed 
under the ftatute de donis. Tenements is the only word 
rrfed in the ftatute : and this Sir Edward Coke expounds to 
comprehend all corporeal hereditaments whatfoever; and alfo 
all incorporeal hereditaments which favour of the realty, that 
is, which iffue out of corporeal ones, or which concern or 
are annexed to or may be exercifed within the fame ; as 
rents, eftovers, commons, and the like. Alfo offices and 
dignities, which concern lands, or have relation to fixed and 
certain places, may be entailed. But mere perfonal chattels, 
which favour not at all of the reality, cannot be entailed. 
Neither can an office, which merely relates to fuch perfonal 
chattels ; nor an annuity, which charges only the perfon, 
and not the lands of the granter. But in thefe laft, it grant- 
ed to a man and the heirs of his body, the grantee hath ft ill 
a fee conditional at common law as before the ftatute, and 
by his alienation may bar the heir or reverfroner. An eftate 
to a man and his heirs for another’s life cannot be entailed ; 
for this is flridlly no eftate of inheritance, and therefore net 
within the ftatute de donis. Neither can a copyhold eflate 
be entailed by virtue of the ftatute; for that would tend to 
encroach upon and reftrain the will of the lord : but, by the 
fpecial cuilom of the manor, a copyhold may be limited to 
the heirs of the body ; for here the cullom afeertains and 
and interprets the lord’s will. 

As to the feveral fpecies of eftates tail, and how they are 
refpedlively created; they are either general or fpecial. 
Bail general is where lands and tenements are given to one, 
and the heirs of his body begotten : which is called tail- 
general; becaufe, how often foever Inch donee in tail be 
married, his iffue in general, by all and every fuch marriage, 
is, in fucceffive order, capable of inheriting the eftate-tail 
per forma m don't. Tenant in taiUfpecial is where the gift is 
reftrained to certain heirs of the donee’s body, and does not 
go to all of them in general. And this may happen feveral 
ways. We fhall inllance in only one ; as where lands and 
tenements are given to a man and the heirs of his body, on 
Mary his now wife to be begotten. Here no ift'ue can in- 
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herit but fuch fpecial iffiie as is engendered between them 
two ; not fuch as the hufband may have by another wife ; 
and therefore it is calledy/Vrh?/ tail. And here w’e may ob- 
lerve, that the words ot inheritance (to him and his heirs) 
give him an eftate in fee ; but they being heirs to be by him 
begotten, this makes it a fee-tail; and the perfon being alio 
limited, on whom Inch heirs lhall be begotten (viz. Mary his 
prefent wfife), this makes it a fee tail fpecial. 

Eftates in general and fpecial tail are farther diverfified 
by the dillin&ion of fexes in fuch entails ; for both of them 
may either be in tail male or tail female. As if lands be 
given to a man, and his heirs-male of his body begotten, 
this is an eftate in tail male general; but if to a man, and 
the heirs-female of his body on his prefent wife begotten, 
this is an eftate in tail female fpecial. And in cafe of an 
entail male, the heirs-female fhall never inherit, nor any de- 
rived from them ; nor, e converfo, the heirs-male in cafe of 
a gift in tail female. Thus, if the donee in tail male hath 
a daughter, who dies leaving a fon, fuch grandfon in this 
cafe cannot inherit the eftate tail ; for he cannot deduce his 
defeent wholly by heirs-male. And as the heir-male mult con- 
vey his defeent wholly by males, fomufl the heir-female wholly 
by females. And therefore if a man hath two eftates.tail, the 
one in tail male and the other in tail female, and he hath iffue 
a daughter, which daughter hath ifftie a fon ; this grandfon 
can fucceed to neither of the eftates, for he cannot convey 
his defeent wholly either in the male or female line. 

As the word heirs is neceffary to create a fee, fo, in far- 
ther imitation of the ftridlnefs of the feodal donation, the 
word body, or fome other words of procreation, are neceffary 
to make it a fee-tail, and afeertain to what heirs in particu- 
lar the fee is limited. If, therefore, either the words of 
inheritance or words of procreation be omitted, albeit the 
others are inferted in the grant, this will not make an eftate- 
tail. As if the grant be to a man and the iffue of his body, 
to a man and his feed, to a man and his children or offspring; 
all thefe are only eftates for life, there wanting the words 
@f inheritance, “ his heirs.” So, on the other hand, a gift 
to a man, and his heirs male or female, is an eftate in fee- 
fimple and not in fee-tail; for there are no words to afeer- 
tain the body out of which they fhall iffue. Indeed, in laft 
wills and tellaments, wherein greater indulgence is allowed, 
an eftate-tail may be created by a devife to a man and his 
feed, or to a man and his heirs-male, or by other irregular 
modes of expreffion. 

There is ftill another fpecies of entailed eftates, now indeed 
grown out of ufe, yet ftill capable of fubfrfting in law; which 
are eftates in libero maritagio, or Erankmarriage. See 
that article. 

The incidents to a tenancy in tail, under the ftatute 
Weftminfter 2. are chiefly thefe : 1. That a tenant in tail 
may commit waftc on the eftate tail, by felling timber, pul- 
ling down henfes, or the like, without being impeached or 
called to ageount for the fame. 2. That the wife of the 
tenant in tail fhall have her dower, or thirds, of the eftate- 
tail. 3. That the hufband of a female tenant in tail may 
be tenant by the curtefy of the eftate-tail. 4. That an 
eftate-tail may be barred, or dtftroyed, by a fine, by a com- 
mon recovery, or by lineal warranty defeending with affets 
to the heir. See Assets. 

Thus much for the nature of eftatestail: the eftablifn- 
ment of which family-law (as it is properly ftyled by Pi- 
gott) occafioned infinite difficulties and dilputes. Children 
grew difobedient when they knew they could not be fet 
alide : farmers were oufted of their leafes made by tenants 
in tail ; for if fuch leafes had been valid, then, under co- 
lour of long leafes, the iiTue might have been virtually dif- 
inherited \ creditors were defrauded of their debts ; for, if 
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Tail, a tenant In tall could have charged Hh eftate with their 
—\ 1 payment, he might alfo have defeated his iflue, by mortga- 

ging it for as much as it was worth : innumerable latent en- 
tails were produced to deprive purchafers of the lands they 
had fairly bought ; of fuits in confequence of which, our 
ancient books are full : and treafons were encouraged, as 
ellatts tail were not liable to forfeiture longer than for the 
tenant’s life. So that they were j;iftly branded as the fource 
of new contentions and miichief's unknown to the common 
law ; and almoft univerfally confidered as the common grie- 
vance of the realm. But as the nobility were always fond 
of this ftatute, becaufe it preferved their family-eftates from 
forfeiture, there was little hope of procuring a repeal by the 
le >;iflatnre ; and therefore, by the connivance of an a&ive 
and Dolitic prince, a method was devifed to evade it. 

About 2oo years intervened between the making of the 
ftatute de don'tS) and the application of common recoveries 
to this intent, in the 12th year of Edward IV. ; which 
were then openly declared by the judges to be a fufficient 
bar of an eftate tail. For though the courts had, lo long 
before as the reign of Edward III. very' frequently hinted 
their opinion that a bar might be effefted upon theie prin- 
ciples, yet it was never carried into execution ; till Edward 
IV. obferving (in the difputes between the houles of York 
and Lancafter) how little effect attainders for treafon had 
on families whofe eftates were protected by the fandtuary of 
entails, gave his countenance to this proceeding, and fuf* 
fered Taltarum’s cafe to be brought before the court : 
wherein, in confequence of the principles then laid down, it 
was in effedt determined, that a common recovery fuffered 
by tenant in tail fhould be an effedtual deftrudtion thereof. 
Thefe common recoveries are fidtitious proceedings, intro- 
duced by a kind of pia fraus, to elude the ftatute de donh, 
which was found fo intolerably mifehievous, and which yet 
one branch of the legiflature would not then content to repeal: 
and that thefe recoveries, however clandeftinely begun, are 
now become by long ufe and acquiefcence a mod common 
alfuramce of lands ; and are looked upon as the legal mode 
of conveyance, by which a tenant in tail may difpofe of his 
lands and tenements: fo that no court wdll fufter them to 
be fhaken or refledled on, and even adts of parliament have 
by a ftde-wird countenanced and eftablifhed them. 

This expedient having greatly abridged eftates-tail with 
regard to their duration, others were foon invented to ftnp 

- them of other privileges. The next that was attacked wa? 
their freedom from forfeitures for treafon. For, notwith- 
flanding the large advances made by recoveries, in the com- 
pafs of about threefcore years, towards unfettering thefe in- 
heritances, and thereby fubjedling the lands to forfeiture, 
the rapacious prince then reigning, finding them frequent- 
ly refettlcd in a fimilar manner to fuit the convenience of 
families, had addrefs enough to procure a ftatute, whereby 
all eftates of inheritance (under which general words eftates- 
tail were covertly included) are declared to be forfeited to 
the king upon any convi&ion of high-treafon. 

The next attack which they fuffered, in order of time, 
washy the ftatute 32 Hen. VIII. c. 28. whereby certain 
leafes made by tenants in tail, which do not tend to the 
prejudice of the iffue, were allowed to he good in law, and 
to bind the iffue in tail But they received a more violent 
blow' in the fame fefiion of parliament, by the conftruftion 
put upon the ftatute of fines, by the ftatute 32 Hen. VIII. 
c. 36. wdiich declares a f ne duly levied by tenant in tail to 
be a complete bar to him and his heirs, and all other perfons 
claiming under Inch entail. This was evidently agreeable 
to the intention of Henry VII. whole policy it was (be- 
fore common recoveries had obtained their frill ftrength and 
authority) to lay the road as open as poffible to the alieua- 

Tail tion of landed property, in order to weaken the overgrown 
power of his nobles. But as they, from the oppofite rea- -p^!1 

Tons, were not eafily brought to confent to fuch a provi-  ^ 
lion, it was therefore couched, in his a£t, under covert and 
obfeure expreffions. And the judges, though willing to 
conftrue that ftatute as favourably as poffible tor the defeat- 
ing of entailed eftates, yet helitated at giving fines fo exten- 
five a power by mere implication, when the ftatute de donis 
had exprefsly declared that they fhould not be a bar to eftates- 
tail. But the ftatute of Henry VIII. when the dodlrine of 
alienation was better received, and the will of the prince 
mo>re implicitly obeyed than before, avowed and eftabliftied^ 
that intention. Yet, in order to preferve the property of 
the crown from any danger of infringement, all eftates tail 
created by the crown, and of which the crown has the re- 
verlion, are excepted out of this ftatute. And the lame 
was done with regard to common recoveries, by the ftature 
34 and 35 Hen. VIII. c 20. which enafts, that no feign- 
ed recovery had againft tenants in tail, where the eftate was 
created by the crown, and the remainder or reverfion con- 
tinues ftill in the crown, fhall be of any force and effeff. 
Which is allowing, indirectly and collaterally, their full 
force and effeCt with refpeCt to ordinary eftates tail, where 
the royal prerogative is not concerned. 

Laftly, by a ftatute of the fucceeding year, all eftates-tail 
are rendered liable to be charged for payment of debts due 
to the king by record or fpecial contraft; as fince, by the 
bankrupt-laws, they are alfo fubjeCted to be fold for the 
debts contracted by a bankrupt. And, by the conftruc- 
tion put on the ftatute 43 Eliz. c. 4. an appointment by 
tenant in tail of the lands entailed to a charitable ufe is 
good without fine or recovery. 

Eftates-tail being thus by degrees unfettered, are now 
reduced again to almoft the fame ftate, even before iffue 
born, as conditional fees were in at common law, after the 
condition was performed by the birth of Hue. bor, firft, 
the tenant in tail is now enabled to alienate his lands and te- 
nements by fine, by recovery, or by certain other means; 
and thereby to defeat the intereft as well of his own ifiue, 
though unborn, as alfo of-the reverfioner, except in the caie 
of the crown : fecondly, he is now liable to forfeit them for 
high treafon : and, laftly, he may charge them withreafon- 
able leafes, and alfo with fuch of his debts as are due to the 
crown on fpecialties, or have been contracted with his fel- 

-low fubjeCts in a courfe of extenfive commerce. 
TAILZIE, in Scots law, the fame with Tail. See 

Law, N° clxxx. 9. 
TALAP01NS or Talopins, “priefts of Siam.—They 

enjoy great privileges, but are enjoined celibacy and aufte- 
rity of life. They live in monafteries contiguous to the 
temples : and what is fingular, any one may enter into the 
priefthood, and after a certain age may quit it to marry, 
and return to fociety. There are talapoineffes too, or nuns, 
wh® live in the lame convents, but are not admitted till they 
have paffed their fortieth year. The talapoins educate chil- 
dren ; and at every new and full moon explain the precepts 
of their religion in their temples ; and during the rarny 
fcafon they preach from fix in the morning till noon, and 
from one in the afternoon till five in the evening. They 
drefs in a very mean garb, go bareheaded and barefooted ; 
and no perfon is admitted among them who is not well ikil- 
led in the Baly language. 

They believe that the univerfe is eternal; hut admit that 
certain parts of it, as this world, may he deftroyed and 
again regenerated. They believe in a univerfal pervading 
ipirit/and in the immortality and tranimigration of the foul; 
but they extend this laft doCtrine, not only to all animals, 
but to vegetables and rocks. They have their good and 
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evil genii, and particular local deities, wlio prefide over fo 
refts and rivers, and interfere in all fublunary affairs. 

For the honour of human nature, we are happy to find fo 
pure a fyftem of morality prevail among thefe people : It 
r.ot only forbids its followers to do ill, but enjoins the ne- 
ceffity of doing good, and of ftifling every improper thought 
or criminal defire. 

Thofe who wifh to perufe a more particular account of 
the talapoins, may confult Voyage cle M. de ia Loubere; 
Sketches relating to the Hiftory, &c. of the Flindoos; or 
Payne’s Geography. 

TALC, in mineralogy, a fpecies of foffil arranged under 
the magnefian earths. In Magellan’s edition of Cronfiedt’s 
Mineralogy, it is confidered as a fpecies of Mica, and has 
accordingly been mentioned by us under that article. On 
the other hand, Dr Ivirwan has claffed the mica under the 
filiceous earths, while he places talc under the magnefian. 
According to the analyfis of Dr Kirwan, “ talc confifts of 
pure magnefia, mixed with nearly twice its weight of filex, 
and lefs than its own weight of argil.” It is compofed of 
broad, fiat, and fmooth lamina, or plates. There are two 
varieties of it, the Venetian talc and Mufcovy talc; for the 
difference of which, fee the article Mica. 

The Venetian talc has not derived its name from being a 
production of the territories of Venice (for it is not often 
to be met with in that country), but probably from being 
an article of Venetian commerce. It abounds in England, 
Norway, Hungary, Bohemia, Spain, and in many countries 
of Afia. Venice talc, with half its weight of alkaline fait, 
may, in a ftrong fire, be brought into perfeft fufion, though 
not to perfect tranfparency : with equal its weight, or lefs, 
of borax, it runs into a beautiful, pellucid, greenifii yellow 
glafs. Talc does not melt with any other earth, nor even 
bake or cohere with any but the argillaceous : Mixtures of it 
with them all are neverthelefs brought into fufion by a re- 
markably lefs quantity of faline matter than the ingredients 
i’eparately would require. Thus equal parts of talc and 
chalk, with only one-fourth their weight of borax, melt in 
tio very vehement heat into a fine tranfparent greenifh glafs, 
of confiderable hardnefs and great luftre. On fubflituting 
gypfeous earths to chalk, the fufion was as eafy, and the 
glafs as beautiful; in colour not green, but yellow like the 
topaz. Talc, with half its weight of fand, and a quantity 
of nitre equal to both, yielded alfo a tranfparent topaz yel- 
low glafs. Several further experiments on talc may be feen 
in a memoir by Mr Pott in the Mem. de l’Acad, de Berlin, 
1746. 

Mufcovy talc, called alfo lapis fpecu/aris, is found in many 
parts. The ifiand of Cyprus abounds with it. It is very 
common alfo in Rufiia, and has of late been difeovered to 
abound in the Alps, the Apennines, and many of the moun- 
tains of Germany. It is imported in large quantities into 
England, and is ufed by the lanthorn-makers inftead of horn 
in their nicer works; by the painters to cover miniature 
piftures j and by the microfcqpe-makers to preferve fmall 
cbjeCts for viewing by glafies. The ancients ufed it inftead 
of glafs in their windows. Some take the lapis fpecularfs to 
have been a fpecies of gypfum, and compofed of the acid of 
vitriol and calcareous earth. It came into ufe at Rome in 
the age of Seneca *; and foon after its introduction was ap- 
plied not only to lighten apartments, but to proteCt fruit- 
trees from the feverity of the weather 4 and it is recorded, 
that the emperor Tiberius was enabled, principally by its 
•means, to have cucumbers at his table during almoft every 
month in the year. Dr Watfon apprehends it is {till ufed 
in (ome countries in the place of glafs; however, it is well 
known, that it was fo ufed in the time of Agricola ; for he 
meiitionsf two churches in Saxony which were lighted by it. 
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Agricola efteemed it to have been a fpecies of plafter-ftone ; 
and in ipeaking of it he remarks, that though it could bear, 
without being injured, the heat of fummer and the cold of 
winter, yet the largeft rnaffes of it were wafted by the rain. 
It differs from plafter-ftone in this property, that it does 
not, after being calcined and wetted with water, fwell and 
concrete into a hard ftony fubftance *. * Watfon', 

Although we have treated of Miftcovy talc and lapis fpe- 
cularis as the fame, we are not ignorant that a diftinc-' ' 
tion has been made between them by feme chemifts: 
but as we have found a greater degree of confufion on this 
fubjeCt in feveral valuable fyftems of mineralogy than we 
had reafon to expeft, we continue the old names as formerly, 
till a more fatisfa&ory analyfis make it proper to apply them 
differently. 

Talc is employed, in thofe places where it is found in any 
confiderable quantity, in compofitions for earthen veffels ; 
and by fome for tefts and cupels. From its fmoothnefs, 
unCfuofity, and brightnefs, it has been greatly celebrated as 
a cofmetic ; and the chemifts have fubmitted it to a variety 
of operations, for procuring from it oils, falts, tinftures, 
magifteries, &c. for that intention. But all their labours 
have been in vain ; and all the preparations fold under the 
name of talc have either contained nothing of that mineral, 
or only a fine powder of it. 

TALEN P, fignifies both a weight and a coin very com- 
mon among the ancients, but very different among different 
nations. 

The common Attic talent of weight contains 60 Attic 
minas, or 6000 Attic drachmse ; and weighed, according to 
Dr Arbuthnot, 56 lbs. xi oz. 17? gr- Englifh troy weight. 
I here was another Attic talent, by fome laid to confift of 
80, by others of 100 minae. The Egyptian talent was 80 
minae ; the Antiochian alio 80 ; the Ptolemaic of Cleopa- 
tra 86-j-; that of Alexandria 96 ; and the Infular talent 
120. In the valuation of money, the Grecian talent, accord- 
ing to Dr Arbuthnot, was equal to 60 minas, or, reckoning 
the mina at L. 3 : 4 : 7, equal to L. 193, 15s: The Syrian 
talent in this valuation confilted of 15 Attic minae; the 
Ptolemaic of 20 ; the Antiochian of 60 ; the Euboic of 60 ; 
the Babylonic of 7c?; the Greater Attic of 80 ; the Tyrian 
of 80 ; the Eginean of 100 ; the Rhodian of 100 ; and the 
Egyptian of 80 minae. 

There is another talent much more ancient, which Dr 
Arbuthnot calls the Homeric talent of gold, which fetms to 
have weighed fix Attic drachms or three darics, a daric 
weighing very little more than a guinea. According to 
this talent, fome reckon the treafure of king David, parti- 
cularly that mentioned 1 Chron. xxii. 14. which, according 
to the common reckoning, would amount in gold talents 
to the value of L. 547,500,000, and the filver to above 
L. 342,000,000 ; or, reckomng according to the decuple 
proportion of gold to filver, the two fums would be equal. 
As David reigned in Judaea aiter the fiege of Troy, it is not 
improbable but Homer and he might ufe the fame numeral 
talent of gold. 

Among the Romans there were two kinds of talents, the 
little and the great talent ; the little was the common talent; 
and whenever they fay fimply talentum, they are to be un- 
derftood of this. The little talent was 60 min® or Roman 
pounds; the mina or pound eftimattd at 100 drachmas or 
denarii: it was alio eftimated at 24 great fefterces, which 
amounted to 60 pounds. 

The great talent exceeded the lefs by one-third part. 
Budasus computes, that the little talent of filver was worth 
L. 75 Sterling, and the greater L. 99 : 6: 8 Sterling. The 
greater of gold was worth L. 1125 Sterling. 

Talent, as a fpecies or money, among the Hebrews, 
was 

e • 
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Uaeotiu* was fomet’mrs ufed for a gold coin, the fame with the fhe- 

kel of gold, called alfo Jiater, and weighing only 4 drachms, 
pi •'y' ■ The Hebrews reckoned by thefe talents as we do by pounds, 

&c. Thus a million of gold, or million of talents of gold, 
among them, was a million of fhekels or nummi; the nun> 
jmus of gold being the fame weight with the fhekel, viz. 
four drachms. 

But the Hebrew talent weight of filver, which they call- 
ed dear, was equivalent to that of 3000 fhekels, or 113 lb. 
10 oz. 1 dwt. lo^ gr. Englifh Troy weight, according to 
Arbuthnot’s computation. 

TALIACOTJUS (Gafpar), chief furgeon to the great 
duke of Tufcany, was born at Boeonia in Italy in 1553. 
He wrote a Latin treatife intitled Cbirurgia Nota de Curtis 
Membris, in which he teaches the art of engrafting nofes, 
ears, lips, &c. giving reprefentations of the inftruments and 
proper bandages ; though many are of opinion that he never 
put his ar t in pradf ice. However, his doftrine is not fingu- 
lar; for he (hows that Alexander Benedidlus, a famous chi- 
rurgical writer, deferibed the operation before. 

TALLIO f/ex tnlionis), a fpecies of punifhment in' the 
Mofaic law, whereby an- evil is returned fimilar to that com- 
mitted againft us by another ; hence that exprefiion, “ Eye 
for eye, tooth for tooth.This law was at firlt inferted in 
the 1 2 tables amongft the Romans; but afterwards let afide, 
and a power given to the prsetor to fix upon a fum ot money 
for the damage done. 

TALISMANS, magical figures cut or engraved with 
fuperftitious obfervations on the charafterifms and configu- 
rations of the heavens, to which fome aitrologers have attri- 
buted wonderful virtues, particularly that of calling dowm 
celetlial influences. The talifmans of Samothrace, fo famous 
of old, were pieces of iron formed into certain images, and 
fet in rings ; thefe were efteemed prefervatives againft all 
kinds of evils. There were likewife talifmans taken from 
vegetables, and others from minerals. 

TALLAGE (ta/Zagium), from the French tai/le, is meta- 
phorically ufed for a part or (hare of a man's fubftance carved 
out of the whole, paid by way of tribute, toil, or tax. 

TALLOW, in commerce, the fat of certain animals melt* 
ed and clarified. It is procured from moft animals, but 
chiefly from bullocks, fheep, hogs, and bears. Some kinds 
of tallow are ufed as unguents in medicine, fame for making 
foap and dreffing leather, and fome for making candles. See 
Chkmistry, nJ 1 429. 

TdLLorv Tree. See Crotonv 

T/iLir-Man, a perfor; that fella or lets goods, clothes, &c, ’I almud, 
to be paid by fo much a-week. v 

TALMUD, a colk&ion of Jewifh traditions. There 
are two wrorks which bear this name, the Talmud of Jeru- 
falem, and the Talmud of Babylon. Each of thefe are* 
compofed of two parts ; the Mifhna, which is the text, and 
is common to both, and the Gemara or commentary. See 
Mishna and Gemara. 

The Mifhna, which comprehends all the laws, inftitutions, 
and rules of life which, befide the ancient Hebrew ferip*- 
tures, the Jews thought themfelves bound to obferve, war 
compofed, according to the unanimous teftimony of the- 
Jews, about the clofe of the fecond century. It was the 
work of Rabbi Jehuda (or Juda) Hakkadoflr, who wag 
the ornament of the fchool at Tiberias, and is faid to have 
occupied him forty years. The commentaries and additions 
which fucceeding Rabbis made were collected by Rabbi Ju- 
chanan Ben Eliezer, fome fay in the 5th, others fay in the 
6th, and others in the 7th century, under the name of Gh- 
nmray that is, completion ; becaufe it completed the Talmud, 
A fimilar addition was made to the Mifhna by the Babylo- 
nifh doftors in the beginning of the 6th century according 
to En' eld, and in the 7th according to others. 

The Mifhna is divided into fix parts, of which every one- 
which is intitled order is formed of treatifes, every treatile 
is divided into chapters, and every chapter into mifhnas ot* 
aphorifms. In the JirJ} part is difcufled whatever relates to 
feeds, fruits, and trees : in the fecond feafts: in the third 
women, their duties, their diforders, marriages, divorces, 
contracts, and nuptials j in the: fourth are treated the damn* 
ges or Ioffes fuftained by beafts or men, of thin ;s found, de- 
pofits, ufuries, rents, farms, partnerfhips in commerce, inhe- 
ritance, fales and purchafes, oaths, witneffes, arrefts, idola- 
try ; and here are named thofe by whom the oral law wag 
received and preferved: in ffth part are noticed what 
regards faerifices and holy things : and the fixth treats on 
purifications, veffels, furniture, clothes, houfes, leprofy, 
baths, and numerous other articles. All this forms the Mifh-- 

As the learned reader may wifh to obtain fome notion oP 
rabbinical compofnion and judgment, we fhall gratify his 
curiofity fufficiently by the following fpecimerr: “ Adam’s- 
body was made of the earth of Babylon, his head of the land 
of Ifrael, his other members of other parts of the world.* 
R Mcir thought he was compaft of the earth gathered out 
of the whole earth; as it is written, thine eyes did fee my fib- 

TALLY, is a flick cut in two parts, on each whereof is fiance. Now it is eliewhere written, the eyes of the Lord are 
marked, with notches or otherwife, what is due between 
debtor and creditor, as now ufed by brewers, &c. And this 
was the ancient way of keeping all accounts, one part being 
kept by the creditor, the other by the debtor, &c. Hence 
the tallier of the exchequer, whom we now call the teller. 
But there are two kinds of tallies mentioned in our fiatutes 
to have been long ufed in the exchequer. The one is term- 
ed ialliei of debt, which are in the nature of an acquittance 
for debts paid to the king, on the payment whereof theie 
tallies are delivered to the debtors, who carrying them to the- 
clerk of the pipe-office, have there an acquittance in parch- 
ment for their full difeharge. The other are tallies of re- 
ward or allowance, being made to fheriffs of counties as a 
recompeufe for fuch matters as they have performed-to their 
charge, or fuch money as is call upon them in their accounts 
of courfe, but not leviable, &c. In the exchequer theie is 
a tally-court, where attend the two deputy-chamberlains of 
the exchequer and the tally-cutter: and a tally is generally 
the king’s acquittance for money paid or lent, and has writ- 
ten on it words proper to expreis on what occaiion the mo- 
ney is received. 

over all the earth. R Aha exprefsly marks the twelve hours 
in which his various parts were formed. His ftature was 
from one end of the world to the other ; and it was for his 
tranfgreffion that the Creator, laying his hand in anger on 
him, leflened him; for before (fays R. Eleazar), '■ with his 
hand he reached the firmament.’ R. Jehuda thinks his fin 
was herefy ; but R. Ifaac thinks that * it was nourifhing 
his forefkih.” 

The Talmud of Babylon is moft valued by the Jews; 
and this is the book-which they mean to exprefs when they 
talk of the Talmud in general An abridgment of it was; 
made by Maimonides in the 12th century, in which he re- 
jefted fome of its greateft abfurdities. The Gemara is fluf- 
fed with dreams and chimeras,'with many ignorant and im-*- 
pertinent queftions, and the ftyle very coarfe. The Mifhna 
is written in.a ftyle comparatively pure, and may be very 
uteful in explaining paffages ol the New Teftament where 
the phrafeology is fimtlar. This is indeed the only ufe to 
which Chriftians can apply it ; but this renders it valuable. 
Lightfoot has judicioufly availed himfelf of fuch information 
as he could derive from it. Some of the popes, with a bar- - 
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bareu§ zea.^, and a timidity of fpirit for the fuccefs of the iyftem it is ranked under the hmentacea. 'j'here is only one T-muriq 

T i’a’-i Chriftian religion, which the belief 0! its divinity can never fpecies, the inJica, which is a native of both Indies, of A- excufe, ordered great numbers of the d’ahnud to be burned, merica, of Arabia, and Egypt, and was cultivated in Bri- " 
—y—^ Gregory IX. burned about 20 cart-loads, and Paul IV. tain before the year 163 

ordered 12,000 copies of the Talmud to be deftroyed. The tamarind-tree nfes to the height of 30 or 40 feet, 
The laft edition of the Talmud of Babylon, printed at 'fending off numerous large branches, which fpread to a con- 

Amfterdam, is in 12 vols folio. The Talmud of Jerufakm fiderable extent, and have a beautiiul appearance ; the trunk 
is in one large folio. is eredl, and covered with rough bark, of a greyifh or afh- 

TALPA, the mole; a genus of quadrupeds belonging colour ; the leaves are fmall and pinnated, and of ayellowiih 
to the order of ferce and clafs of mammalia. It has fix une- green colour ; the flowers refemble the papilionaceous kind, 
qual foreteeth in the upper jaw, and eight in the lower; and grow in lateral clutters: the calyx conttfts of four leaves, 
one tufk on each fide in each jaw ; feven grinders on each and the corolla of three petals, which are of a yellowifh hue, 
fide above, and fix below. There are feven fpecies; the and are beautifully diveriified with red veins : the fruit is a 
European, the ttava or American, the crittata, longicaudata, pod of a roundifh compreffed form, from three to five inches 
fufea, rubra, and aurea. long, containing two, three, or four feeds, lodged in a dark 

The European mole is the only fpecies of this animal pulpy matter. The flowers appear, according to Jacquin, 
found in Britain. There are feveral varieties of it; the in October and November; but, according to Dr Wright, 
black, the variegated, the white, and the grey mole. This they continue during the whole of June and July, and 
fpecies inhabits the whole of Europe except Ireland, where then di-op off, 
k is laid no moles are found. It is alfo common in the The pulp of the tamarind, with the feeds connected to- 
r.ortherly parts of Afia and' Africa. It chiefly frequents gether by numerous tough firings or fibres, are brought to 
inoift fields that are expofed to the fun, meadows, and gar- us freed from the cuter {hell, and commonly preferved in 
dens; through thefe it conttrudls fubterraneous reads or. gal- fyrup. According to Long, tamarinds are prepared for 
leries in every diredion in fearch of worms, on which and exportation at Jamaica in the following manner : “ The 
the larvae of infeds It feeds, and not at all on vegetables, fruit or pods are gathered (in June, July, and Auguft) when 
though it does great damage by loofening the roots of plants, full ripe, which is known by their fragility or eafy breaking 
It is moft adive in its operations before rain, becauie then on fmall preffure between the finger and thumb. The fruit, 
the worms are in motion. The penis of the male is exceed- taken out of the pod, and cleared from the fhelly fragments, 
ingly long in proportion ; they feem to pair and propagate is placed in layers in a calk; and boiling fyrup, juft before it 
in fpring, the female bringing four or five young at a birth, begins to granulate, is poured in, till the cafk is filled : the 
which are placed in nefts made of mofs, leaves, and dried fyrup pervades every part quite down to the bottom, and 
grafs, under the largeft hillocks of the field ; thefe are con- when cool the cafk is headed for fale.” He oblerves, that 
ft rude d with wonderful ingenuity, con lifting of an interior the better mode of preferving this fruit is with fugar, well 
hillock, furrounded with a ditch, which communicates with clarified with Cggs, till a tranfparent fyrup is formed, which 
feveral galleries, on purpofe to carry off the moifture ; and gives the fruit a much pleafanter flavour : but as a piinci- 
the neft is covered over with a dome of earth, like the fiat pal medicinal purpofe of the pulp depends upon its acidity, 
arch of an oven. Moles are deftroyed by means of a pafte which is thus counteraded by the admixture of fugar, it 
compofed of palma-chrifti and white hellebore, or by flood- would therefore be of more utility if always imported here 
ing the fields which they infeft ; though, in the latter cafe, in the pods. The fruit produced in the Eafl Indies k more 
they fometimes efcape by afeending trees. efteemed than that of the Weft, and eafily to be diftinguifh- 

This fpecies is five inches and three quarters in length, ed by the greater length of the pods, and the pulp being 
and its tail is about one inch long. It has a large head, dryer and of a darker colour. 
without any external ears, and eyes fo very fmall and fo UJes. This fruit, the ufe of which was firft learned of 
completely hid in the fur as to make it vulgarly believed the Arabians, contains a larger proportion of acid, with the 
that it has none. As it lives entirely below ground; it has faccharine matter, than is ufually found in the fruSm acido- 
certainly no occafion for eyes like other quadrupeds ; and duicis, and is therefore not only employed as a laxative, but 
as it probably finds its food by its fenfe of fmell, which is alfo for abating thirft and heat in various inflammatory corn- 
acute, its eyes may ferve merely as a fafeguard to warn it plaints, and for corretling putrid diforders, efpecially tlrofe 
when it happens to emerge from the ground to return to its, of a bilious kind; in which the cathartic, antifeptic, and re- 
fubterraneous dwelling. This warning maybe given by the frigerant qualities ot the fruit have been found equally ufe- 
light falling rip on its eyes, which may produce a painful ful. When intended merely as a laxative, it may be of ad- 
fenfation. For the truth of this conjefture, however, we vantage to join it with manna, or purgatives of a fweet kind, 
muft refer to the anatomift, who might eafily determine, by which its ule is rendered fater and more effectual. '1 hree 
from the ftrudure of the eyes, what purpofe they are fitted drachms of the pulp are ufually fufficient to open the body; 
to ferve. kut to prove moderately cathartic, one or two ounces are 

TAMANDAU, in zoology. See Myrmecop haga. required. It is an ingredient in tleEluarium e eajfta, and eke- 
TAMARINDUS, the tamarind-tree, in botany : A tuarium e/tuna or lenitive ele&uary (a). 

genus of plants arranged by Linnaeus under the clafs of tri- We are informed by Dr Wright, that preferved tamarinds 
andria and order of monogyma; but Woodville, Schreber, are kept in moft houfes in Jamaica either as a fweet-roeat, 
and other late botanifts, have found that it belongs to the or for occalional ufe as a medicine. See Pharmacy, n0 394 
clafs of monoddphia and order of triandria. In the natural and 395. 

TAMARIX, 

(a) “ Tournefort relates, that an effential fait may be obtained from tamarinds, by diffolving the pulp in water, and 
fettino- the filtered folution, with fome oil upon the furface, in a cellar for feveral months ; that the fait is ot a fourifh 
tafte^nd difficultly diffoluble in water ; and that a like fait is fometimes found alfo naturally concreted on the branches of 
die tree. The fait, as Beaume obferves, may be obtained more expeditioufiy, by clarifying the decodion of the tama- 
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TAMAHTX, the tamarisk, in botany: A genus of 

plants belonging to the dais atpentandria, and order of tri- 
rtyn'.a ; and in the natural fyftem ranging under the 13th 
order, Succulent*. The calyx is cruinquepartite ; the petals 
are 've; the capfule is unilocular and trivalvular, aad the 
feeds oaopous. There are only tvo fpecies known; the 
gal'icn or French tamarifk, and the germanna or German ta- 
tnarilk. 

TAMBAC, in the materia medica. See Exc^ecaxa. 
TAMBOUR, in architecture, a term applied to the Co- 

rinthian and Compofite capitals, as bearing fome refemblance 
to a drum which the French call tambour. Some choofe to 
call it the V'lft, and. others cnmpanrt or the bell. 

Tambour is aifo ufed for a little box of timber work, 
covered with a ceilimr, withinfide the porch of certain 
churches ; both to prevent the view of perfons paffing by, 
and to keep off the wind, &c. by means oi folding-doors, 
&c. 

Tamt.our, alfo denotes a round courfe of Hone, ftweral 
whereof torm the draft of a column, not fo high as a dia- 
meter. 

Tambour, in the arts, is a fpecies of embroidery. The 
fambour is an inftrun ent of a fpherica.l fonn, upon which is 
ft retched, by means of a tiring and buckle, or other fuitable 
appendage, a piece of linen or thin tilken ftuff; which i? 
wrought with a needle of a particular form, and by means of 
filken or gold and fiiver threads, into leaves, flowers, or other 
figures. 

TAMBOUR IN, is the name cf a dance performed on 
the French ft age. The air is lively, and the movements are 
quick. 

TAMERLANE, or rimur Bek, a celebrated prince 
and conqueror. At the age of 2; he attained the higheit 
dignities, with furprifing couraye, and an ambition aft'onifh- 
jng to all the world. Endeavouring to perftft the great 
talents which he had received from nature, lie fpent nine 
years in different countries ; where his great fenfe and ele- 
vated genius appeared in councils and aiTemblits, while his 
intrepidity and valour, whether in perfonal combats or pitch- 
ed battles, drew upon him the admiration of all mankind. 
He made himfelf mafter of the three empires of jagatay 
Khan, Tufhi Khan, and Hulaku Khan; fo that his power, 
riches, and magnificence, were immenfe. There remain vail 
monuments, of bis grandeur in the cities, towns, caftles, and 
walls, which he built; in the rivers and canals which he dug, 
as well as the bridges, gardens, palaces, hofpitals, 'mofques, 
and monafteries, which he eredfed in divers parts of Afia in 
fo meat a number, that a king might be accounted very 
powerful and magnificent, who fhouid have employed 36 
years only in building the great edifices which Timur cau- 
fed to be founded. 

Timur, according.to the hiflorian Arabfhab, was in his 
perfon very corpulent and tall. He had a la- e forehead 
and big head. His countenance was agreeable, and his 
complexion fair. He wore a large beard, was very llrong, 
and well limbed; bad broad (boulders, thick fingers, and 
long legs. His conffitution was amazingly vigorous; but 
he was maimed in one hand and lame of the right fide His 
eyes appeared full fire ; his voice was loud and piercing ; 

305 1 . TAN 
He did not like raillery, and could not bear S lie.- There Tam.'- 

was no joking or fooling before him ; for he loved the na* ^ 
ked truth, even although-it was to-hi* own disadvantage. 
He neither grieved if he miicarried in any attempt, nor ap. 
peared overjoyed on any great fuccefs The device of his 
Ral was, “ I am fincere and plain.” He had a clear and 
folid uriderftanding, was furprifingly happy in his-conjec- 
tures ; vigilant, a&ive, and unfhaken in his refolutions. He 
took great delight in reading hiftory, and was well verfed 
in the date of countries, provinces, and cities. He was pe- 
netrating, fubtle, clofe,.and diffemblmg; juft by inclination, 
liberal from difpofition ; but ambition had in a great mea* 
lure extinguifhed his humanity ; war had familiarized him 
to blood; and his religious zeal had infpired him with the 
moft cruel, implacable, an 1 pernicious fanaticilm. 

He died on the iff of April 1405, in the 7 1 ft year of his 
a-ge and 36th of his reign. When he found death approach- 
ing, he fent tor his principal officers, declared Hs grandfou 
his heir, and made them fwear to execute his will. Having 
recommended brotherly love and concord to the princes his 
children-i lie ordered one of the do&ors to read the Koran at 
his bed’s head, and often repeat the unity of God. ‘ At 
night he feveral times made profeffion of his belief, “ That 
there is no other God than God,” and then expired. See 
Moguls, iv 15, &c. 

TAMTAM, a flat drum ufed by the Hindoos, refembling 
a tabor, but it is larger, and founds louder. 

T A M;US, black briony, in botany: A genu* of plant* 
belonging-to the clafs of cl/ceciu, and order of bexandna ,- and 
in the natural Cyftem ranging under the r 1 th order, Surmtn- 
tat (if. The male, and female flowers are both fexpartite ; 
there is no corolla ; the ftyle is trifid ; the berry is trilocu- 
lar and inferior, and contains two feeds. There are only 
two fpecies known ; the eiephantipee, which 'is a native of 
the Cape of Good Hope, and we believe was firlt deferibed 
by L’Hairier; and the communis. 

’i 'ite ommunlsy or common black briony, is a native of 
EnghuH, but has not been obferved growing wild in Scot- 
land. It has a large root, which lends birth levera! long 
(lender Items: the leaves are large, heart-ftiaped, dark green, 
and grow on long footftalks : the flowers are greenilh, and 
the berry red. It flowers from May to Auguft, and is tre- 
quent in hedges, 

TAN, the bark of the oak after it has been ground and 
rtfed by the tanner. The fmaller fort is generally made up 
in little fquare cakes called tu>j\ and fold for firing The 
coarfer fort is fometimes dried in the fun, and tried by ba- 
kers for heating their ovens, &c. but its chief life is for ma- 
king of hot-beds to raile pine-apples and other plants.— 
William HI. introduced the ufe of it from Holland, for the 
purpofe of railing orange trees ; after which it was difcon- 
tinued for many years : but about < 7 - 9’ when ananas were 
fir ft brought into England, it came into general ufe, and 
has ever irnee been in great eftimation with gardeners 'or 
all the purpofes of forcing, &c. on account of its ftrong 
and lalfing fermentation. The' tmaller the tan the quicker 
it heats ; but the larger fort acquires heat more gradually 
and'retains it Ion <er : the fkilful gardener therefore tries the 
one or the other, or- a mixture of both, according to the 

he feared nothing ; and when far advanced in years, his un- 
derftanding was found and perfeft, his body vigorous and ro- 
buft, his mind conftant and unfhaken like a rock. 

Vol. XVIII. Part I. 

time and purpofe for which it is wanted. it is fome time 
after the tan comes out of the tanner’s pit before it begins 
to heat, and therefore it is not fit for immediate life ; but ha- 

Q^q ving 

rinds with wfiites of egps, then filtering it, and evaporating it to a proper confidence, and felting it to cool: the fait 
flroots into cryftvls of a brown colour and very acid tafte; but in diffolving and cryftallizing them again, or barely waffl- 
ing them with water, they lofe almoft all their acidity, the acid principle of the tamarinds feemmg not to be truly cry- 
fiallizable.” Vide Leixm’s Mat. M*d. p. 633, 
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T«»«acetum vj'ngr lain a week or two, it enters into a date of fermenta- 

tion, and i^ put into hot-beds properly prepared, will re- 
tain a moderate heat for three or four months. When it 
becomes ufelefs for the hot-houfe, it is faid by Miller and 
others to be an excellent manure for fome kinds of land. 

The word tan is fometimes, though improperly, uled for 
the bark xtfeb, wdiich is the chief ingredient in the tanning of 
leather. Oak bark, on account of its great aftringency and 
gummy-refmous properties, is preferred to all other fub- 
ftances for the purpofe of tanning, as it not only preferves 
the leather from rotting, but alfo, by condenhng the pores, 
renders it impervious to water. See Tanning. 

TANACETUM, TANSY, in botany: A genus of plants 
belonging to the clafs of fyngenefia^ and order of polygamia 

fuperjlua ; and in the natural fyftem ranging under the 49th 
order, Compofilee. The receptacle is naked ; the pappus 
fomewhat emarginated.; the calyx imbricated and hemispheri- 
cal ; the florets of the radius are trifid, and fcarcely diftin- 
guifhable, Gmelin has enumerated feven ipecies ; of which 
one only is a native of Britain, the xulgare. 

The vulgaror common tanfy, grows three or four feet 
high ; the leaves are bipinnated and ferrated ; the flowers 
yellow, and terminate the branches in flat umbels. It is 
found fometimes on the borders of fields and dry banks : it 
abounds at Wark, and Ford-caftle in the neighbourhood of 
Kelfo, on the borders of Scotland; and on the fide of Gare- 
loch on the weftern co&ft of Rofs-fhire : it has alfo been 
found in Breadalbane. It flowers generally in Auguft. Of 
this fpecies there is a variety with curled leaves, which is 
therefore called curled tanfy. The tanfy has a bitter talle, 
and an aromatic fmell difagreeable to many people. 

Ufes. It is efteemed good for warming and llrengthen- 
ing the ftomach ; for which reafon the young leaves have 
obtained a place among the culinary herbs, their juice be- 
ing an ingredient in puddings, &c. It is rarely ufed in 
medicine, though extolled as a good emmenagogue. A 
drachm of the dried flowers has been found very beneficial 
in hyfteric diforders arifing from fuppreffion. The feeds and 
leaves were formerly in confiderable efteem for deftroying 
worms in children, and are reckoned good in colics and 
flatulencies. In fome-parts of Sweden and Lapland, a bath 
with a decoffion of this plant is made ufe of to aflilt partu- 
rition. See Pharmacy, n,J 193. 

TANJECIUM, in botany ; A genus of the angiofperma 
order, belonging to the didynamia clafs of plants ; and in the 
natural method ranking under the 25th order, Putaminea. 
The calyx is monophylkms, tubulated, truncated, and entire; 
the corolla long, monopetalous, and white ; the tube cylin- 
drical ; the lymbi eredl, fpreading, and nearly equal ; the 
fruit a berry covered with a thick bark, large, oblong, 
internally divided into two parts; in the pulp are contained 
a number of feeds. There are only two fptcies rfl this ge- 
nus ; the jaroba and parafiticum, both natives of Jamaica. 
They grow by the Tides of rivers, and climb on trees and 
bulhes. 

TANAGRA, tanager, in ornithology, a genus of 
birds belonging to the order oipajfens. The beak is coni- 
cal, acuminated, emarginated, almofl; triangular at the bafe, 
and inclining a little towards the point. Dr Latham has 
deferibed 44 fpecies, all of which are of foreign extrac- 
tion. 

TANAIS, or Don. See Don. 
TANGENT of an Arch, is a right line drawn perpen- 

dicularly from the end of a diameter, palling to one extre- 
mity of the arch, and terminated by a right line drawn fiom 
the centre through the other end of that arch, apd called 

fecant. See Geometry. 
TANGIER, a port-town of Africa, in the empire of 
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Morocco and kingdom of Fez, fituated at the entrance of 
the Straits of Gibraltar, in W. Long. 5. 50. N. Lat. 38. 49. 
In 1662, this place belonged to the Portuguefe, and was ^'annin?. 
given to king Charles II. upon his marriage with the In- v""^ 
fanta of Portugal: but he, growing weary of the charge of 
keeping it, caufed it to be blown up and deflroyed in 
1684 ; ever fmee which time it has been only a poor fifhing 
town. Anciently it was called T.ngis, and gave name to 
the province of Mauritania Tingitana. 

TANK, in the language of Indoftan, a place inclofed for 
receiving and retaining the rain. During the periodical rains 
the tanks are filled, and thus in the dry feafon furnilh water 
for the rice fields and cattle. Some of them are of great ex- 
tent, meafuring 300 or 400 feet on the fide ; they are of a 
quadrangular form, and lined with granite, defending in 
regular fteps from the margin to the bottom. 

TANNER, one who diefles hides by tanning them. See 
Tanning. 

Tanner (Dr 7’homas), an Englifli prelate and celebra. 
ted antiquarian, born in 1674. He was admitted o" Queen’s 
college Oxford, where a limilarity of tafle for antiquities 
produced a clofe friendlhip between him and Edmund Gib- 
Ion afterwards bifltop of London. In 1697, he was chofen 
fellow of his college ; and having already publifhed forae 
fpecimens of his flcill in the antiquarian way, foon after be- 
came known to Dr Moore bifhop of Norwich, who made 
him chancellor of his diocefe. In 1722, he was made arch- 
deacon of Norwich, and in 1731 bifhop of St Afaph. He 
died at Oxford in 1735 *, and after his death was publifhed 
an elaborate work, faid to have employed hirn for 40 years, 
under this title, Bibliotheca Brltannica Hibernica^Jlve de Scrip* 
toribus qui in Anglia^ Scotia^ et Hibernia, adfeculi XVII. ini- 
tium florae runt, &c. 

TANNING, the art of manufa&uring leather from raw 
hides and fkins. 

Before we detail the procefs, it may be proper to obferve, 
that raw hides and Ikins being compoled of minute fibres 
interfering each other in every direftion, the general ope- 
ration of tanning confifts chiefly in expanding the pores, and 
diflblving a fort of greafy fubilance contained in them ; and 
then, by means of the aftringency and gurr.my-refinous pro- 
perties of oak bark, to fill and reunite them, fo as to give 
firmnefs and dm ability to the whole texture. But this theo- 
ry has been controverted by fome chemifts, who fuppofe 
that the animal jelly contained in the fkin is not diffolved, 
but unites during the procefs with the aftringent principle 
of the bark, and forms a combination infoluble in water. j 

The procels of tanning varies confiderably, not only in. Method of: 
different countries, but even in different parts of the fame.uniiiog. 
country. The following is the method molt approved and 
prabtifed in London and its vicinity, where the belt leather 
is generally allowed to be manufactured. 

The leather tanned in England confifts chiefly of three 
forts, known by the name of butts or backs, hides, and 

Jhns. 
Butts are generally made from. the ftoutefl and heaviefl 

ox hides, and are managed as follows: After the horns are 
taken off, the hides are laid fmooth in heaps for one or two' 
days-in the fumtner, and for five or fix in the winter : they 
are then hung on poles, in a clofe room called z fmole-houfe, 
in which is kept a fmouldering fire of wet tan ; this occa- 
fions a fmall degree of putrefabtion, by which means the 
hair is eafily got off, by fpreading the hide on a fort of 
wooden horfe or beam, and feraping it with a crooked 
knife. The hair being taken off, the hide is thrown into a 
pit or pool of water to cleanfe it from the dirt, &c. which, 
being done, the hide is again fpread on the wooden beam, 
and the greafe, loofe flelh, extraneous filth, &c. carefully 

ferubbed 
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fcrubbed out or taken off j the hides are then put into a naceous matter (during which period they arc feveral times Tannmg 
pit of itrong liquor called ooze nr wooze, prepared In pits fcraped over with a crooked knife to work out the dirt and- V"* 
called letches or taps kept for the purpofe, by infilling filth}, foftens the fleins, and prepares them for the reception lit* .1*** 1 / * _ iV 1 *1 „ £*    PV, -TT- ri Vi .in rxilt* infrrA *3 TAl f" C\ h \t.r 1 ground bark in water ; this is termed colouring : after which 
they are removed into another pit called a /cowering, which 
confifls of water ftrongly impregnated with vitriolic acid, or 
with a vegetable acid prepared from rye or barley. This 
operation (which is called raijing), by diftending the pores 
of the hides, occafior.s them more readily to imbibe the 
ooze, the effect of which is to aftringe and condenfe the 
fibres, and give firmnefs to the leather. The hides are then 
taken out of the fcowering, and fpread fmooth in a pit com- 
monly filled with water, called a binder, with a quantity of 
ground bask Itrewed between each. After lying a month 
or fix weeks, they are taken up ; and the decayed bark and 
liquor being drawn out of the pit, it is filled again with 
ftrong ooze, when they are put in as before, with bark be- 
tween each hide. They now lie two or three months, at 
the expiration of which the fame operation is repeated ; 
they then remain four or five months, when they again un- 
dergo the fame procefs ; and after being three months in the 
laft pit, aie completely tanned, unlefs the hides are fo re- 
markably fteut as to want an additional pit or layer.—The 
whole procefs requires from 11 to 18 months, and fome- 
tiuies two years, according to the fubftance of the hide, and 
dilcretion of the tanner. When taken out of the pit to be 
dried, they are hung on poles ; and after being comprefl'ed 
by a ileel pin, and beat out fmooth by wooden hammers 
called beetles, the operation is complete ; and when thorough- 
ly dry, they are fit for fale. Butts are chiefly ufed for the 
foies of flout fhoes. 

The leather which goes under the denomination of hides 
is generally made from cow hides, or the lighter ox hides, 
which aie thus managed. After the horns are taken off, and 
the hides wafhed, they are put into a pit of water iaturated 
with lime, where they remain a few days, when they are ta- 
ken out, and the hair fcraped off on a wooden beam, as be- 
fore deferibed ; they are then walhed in a pit or pool of wa- 
ter, and the loofe flefh, &c. being taken off, they are remo- 
ved into a pit of weak ooze, where they are taken up and 
put down (which is technically termed handling) two or 
three times a-day for the full week : every fecond or third 
day they are fhifted into a pit of frefli ooze, iomewhat 
ilronger than the former ; till at the end of a month or fix 
weeks they are put into a ftrong ooze, in which they are 
handled once or twice a-v/eek with frefli bark for two or 
three months. They are then removed into another pit, 
called a layer, in which they are laid fmooth, with bark 
ground very fine ftrewed between each hide. After re- 
maining here two or three months, they are generally taken 
up, when the ooze is drawn out, and the hides put in again 
with frefh ooze and frefh bark; where, after lying two or 
three months more, they are completely tanned, except a 
ft w very flout hides, which may require an extra layer : they 
aie then taken out, hung on poles, and being hammered and 
fmoothed by a fleel pin, are, when dry, fit fur fale. 

Thefe hides are called crop hides ; they are from 10 to 18 
months in tanning, and are ufed for the foies ot fhoes. 

Shins is the general term for the fkins of calves, leals, hogs, 
dogs, See. Thefe, after being wafhed in water, are put in- 
to lime-pits, as before mentioned, where they are taken up 
and put down every third or fourth day, tor a fortnight or 
three weeks, in order to dilate the pores and diffolve the 
gelatinous parts of the fkin. The hair is then fcraped off, 
and the flefh and excrefcences being removed, they are put 
into a pit of water impregnated with pigeon-dung (called a 
grainer or majlring), forming a ftrong alkaline ley, which in 
a week or ten days foaking out the lime, greafe, and fapo- 

of the ooze. They are then put into a pit of weak ooze, 
in the fame manner as the hides, and being frequently hand- 
led, are by degrees removed into a ftronger and flili Ilronger 
liquor, for a month or fix weeks, when they are put into a 
very ftrong ooze, with frefh bark ground very fine, and at 
the end of two or three months, according to their fub- 
flance, are fufficiently tanned; when they are taken out, 
hung on poles, dried, and fit for fale. 

Thefe fleins are afterwards dreffed and blacked by the 
currier; and are ufed for the upper-leathers of fhoes, boots, 
&c. 

The lighter fort of hides, called drefftng hides, as well as 
horfe-hides, are managed nearly in the fame manner as 
fkins ; and are ufed for coach-work, harnefs-work, &c. &c. _y 

As the method of tanning above deferibed, and all others Schemes to 
in general ufe, are extremely tedious and expenfive in their 
operation, various fchemes have at different times been lug- (jie 
gelled to fhorten the procefs and leflen the expence.-—e:£p£nce. 
Though mofl of thefe fchemes have ultimately proved un- 
fuccefsful, yet it in a work of this kind it may be expeded 
that we fliould not pafs them over wholly unnoticed. 

Some have imagined, and perhaps juftly, that cold water 
alone is not an adequate rnenftruum for extrading the reft- 
nous qualities of bark, however affifled by the mucilage of 
the bark and of the fkin ; a decodion, inftead of fimple in- 
fufion, has therefore been recommended as a more eftedual 
mode of obtaining thofe properties. 

The late Dr Macbride of Dublin having been concerned 
in a leather manufadory, publifhed in 1778 a new method 
of tanning. His projeded improvements may be briefly 
clafled under two heads: the one recommending the ufe of 
vitriolic inftead of vegetable acid, brewed from rye or barley ; 
the other fubflituting lime-water, for the purpole of extrac- 
ting the virtues of the bark, inflead of the water commonly 
ufed by tanners. With refped to the firft, it is generally 
acknowledged that the vitriolic acid is very proper for railing 
or diftending the pores of the hides intended for butts, as its 
operation is not only more fimple and certain than the acid 
formerly ufsd, but as it tends more effedually to render the 
texture of the leather firm and durable : it is therefore flill 
preferred by the mofl fkilful tanners. As to lime-water in- 
flead of water, it has been found inefficacious ; and if the 
utmofl care and attention be not obferved, the leather is li- 
able to fuffer much injury. Even the fhortening of the 
time and leffening of the expence (which were its chief re- 
commendations ) being very problematical, it is now alinoft 
generally exploded. 

A very ingenious chemifl has obferved, that it is necefla- 
ry, on account of a chemical combination between the 
aftringent principle and the animal fubflance in the procefs 
of tanning, that free accefs ffiould be given to the pure air ; 
and therefore luppofes that the procefs could not be conduct- 
ed properly in clofe veflels *. v ^ 

The methods of tanning in different provinces of France 
are io various, fo complicated, and fo contrary to the ac- 
knowledged principles of the manufadlure, that it would 
be an endlefs and ufeltfs talk to endeavour to detail them : 
we (hall therefore content o irfelves with a general iclerence 
to M. de la Lande’s elaborate Treatife on this lubject. 

It has been faid, that every part of the oak tree contains 
a great portion of ailringent, gummy-refinous matter, and 
will therefore tan leather as effectually as the bark itfelf. 
This opinion, which was firft publifhed m 1674 by the Ho- 
nourable Charles Howard (.Phil. Trant vol. ix.), has fince 
been countenanced by the celebrated Buffun ; who adds, that 

q 2 the 
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Tannhis*, |,at.^ 0p will anfwer the purpofe of tanning even 

foie leather, which, it is well known, requires the ill unbelt 
and moft penetrating materials^. 

A long memoir, written by M. Gleditfch, recommends 
the leaves, branches, fruit, and flowers, of a vafl number of 
pbuts as fubftitutes tor oak bark. Heath dried and pul- 
verifed, pall nuts, and the bark of birch, are laid by M. 
Gefner to be ufed in different provinces of Germany. Abbe 
Nollet informs'us, that the leaves of myrrh are ufed by the 
tanners in Naples. In Corffca they make ufe of the leaves 
of wild laurel dried in the fun and beaten into powder, 
ard in the ifland of St Kilda they tan with the t( rmentil 
root. In fome parts of Italy leather is tanned with myrtle 
leaves. In Ruffia, it is faid, that leather is tanned with, the 
bark of willow : and it may here be obferved, that a late 
writer has recommended the extradl of bark to be made in 
America, in order to leflen the expence of freight, See. in 
conveying the bark itfelf to Europe. 

In the year 1765, the Society of Arts, &c. granted a 
premium ot L. too for the difcOvery of a method of tan- 
ning with oak faw-duft ; which method has been adopted in 
Germany : and the Reverend Mr Swaine has lately revived 
the exploded fubffitute (mentioned by Gleditfch and others) 
of oak leaves. 

The following propofal was communicated to the Bath 
Society for ex crafting the effence of oak bark : 

Suppofe (fays the author) the operator has at hand a com- 
mon family brevv-houfe, with its neceffary utcn'fils ; let him 
procure a ton of good oak bark ground as ufual for the pit; 
and having placed a ftrainer to the mafh-tub, fill it two- 
thirds with the bark ; heat as much water, nearly boiling, 
as will fnfScttntly moiften it, and mafli it well together. 
After it has flood about two hours, draw it off clear, and put 
it into a calk by itlelf. Make a fecond extraft with a fmaller 
quantity of boiling water than before, fo as to draw off- a 
quantity nearly equal to the hrft, and put that alfo into the 
fame cafk with the former. 

Thefe two extrafts will probably contain in them as much 
of the virtues of the bark as the quantity of liquid will ab- 
forb. 

A third extraft, rather more in quantity than the other 
two, may be made from the fame bark, and as foon as drawn 
off, fhould be returned into the copper again when empty, 
and employed for the firft and fecond malh of a quantity of 
ffefh bark, as the three extrafts may be fuppofed to have 
carried off the virtues of the firft Then proceed as before 
till all the bark is fteeped, and a ftrong liquid extraft is 
drawn from it. The bark,-when taken out of the copper, 
may be fpread in the fun to dry, and ferve as fuel in the 
fucceeding operations. 

The next procefs is, to evaporate the watery particles 
from the extraft by a gentle heat, till it comes to the con- 
fiftence of treacle. This may be done either by the air and 
heat of the fun, or by the ftill or iron pan over the fire. 

Anthony Day, Efq; of London, obtained a patent, dated 
17th July 1790, for a new method of tanning, “ with half 
the bark in half the ufual time.” This plan chiefly con- 
fifts in concentrating the bark into a ftrong extraft, and in 
fome mechanical improvements in the conftruftion of the 
tan-yard. But neither the one nor the other have yet been 
adopted. 

The 1 2th May 1795, a patent was granted to Mr Tuc- 
ker of Wickham, Hants. He propofes that the vat, made 
of wood, be inclofed in a metallic coating or copper pit, com- 
pletely foldered, to prevent the efcape of any of the fluid. 
This is to be furrounded with a cafe of brick-work, leaving - 
an interftice of a few inches ; and a fiie is to be made in a 
grate near the bottom of the pit, to keep the ooze mode- 
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But the Tannin, rately warm, and thus to ffiorten the procefs.     ,a 

great expence of thefe triple pits and of the fuel, it is to be Tainal*' 
feared, will counterbalance any advantages which might o-' v"—J 
therwife be derived from this invention. 

Monlieur Seguin of Paris has lately fubmitted to the 
French Convention a new method of tanning, which is faid 
to poffefs wonderful advantages. He has certainly exploded 
the ignorant and abiurd fyfterns of the French tanners, which 
we have above hinted at, and has fhown much ingenuity 
and chemical knowledge in the profecution of his diicove. 
ries ; but his leading principles feem, in faft, to be nearly 
fimilar to thole which have been long known and praftifed 
in En.dand. 

An ingenious manufafturer in London ha?, by the appli- 
cation of warm air, conveyed by means of flues from lloves 
properly conftrufted, and by other contrivances not gene 
rally known, confiderally abridged the ufual procefs of tan- 
ning. Some expeuments have likewife been lately made 
with the bark of aih and of horfe-cbefnut. 

A fubftitute for oak bark, the price of which has lately 
been enormous, is the grand -deftderaium in the manufafture 
of leather. Moft of thofe above enumerated have hitherto 
been found ineffeftual ; but a patent, bearing date 16th Ja- 
nuary 1 794, has been granted to Mr Afhton of Sheffield, 
Yorkfhire, for his difeovery of a cheap and expeditions, me- 
thod of tanning leather. This method chiefly confilfs in 
applying a preparation of mineral fubftances inftead of oak 
bark. Thole which, on account of their cheapnefs, are moll 
to be preferred, are the drofs of coal-pits, called fulphur~ 

Jione or pyrites, and the yellow ferruginous earth or red 
ochre ; and, in general, all aftringent, fulphureous, or vitrio- 
lated i'ubftances. 

If this difeovery, which is yet in its infancy, fhould prove 
fuccelsful, it may caufe a material alteration in the procefs 
ot this manufafture ; and by reducing the expence, inayArl- 
timately be of great advantage to the public. Many other 
experiments are now making in England for the improve- 
ment of tanning; and as there are many perions of ingenui- 
ty and knowledge engaged in the leather manufafture, much 
may be expefted from their induftry and fkill. 

As the afts of Parliament refpefting leather, &c. are very A(g. 0f 
numerous, and many of them almoft obfolete, we fhall refer Parliament 
our readers to Burn’s Juftice, or to the Statutes at Large. &c- refpec. 
We cannot, however, help remarking, that the aft oftl',Slea' 

1 James I. cap. 22. which preferibes the mode and manner mthcr’ I 
which leather fhall be tanned, the materials to be ufed, and 
the time to be employed, is fo palpably abfurd and oppref- 
iive, that it ought to be immediately repealed. 

The revenue arifing from the duty on leather tanned in 
Great Britain (exclufive of oiled leather) is upwards of 
L. 100,000 per annum. 

TANTALUS, in fabulous hiftory, king of Phrygia and 
Paphlagonia, was the fon of Jupiter and the nymph Plota. 
He one day entertained the gods at his table ; \vhen, to 
prove their divinity, he ferved up his fon Pelops cut in pie- 
ces. All the deities, except Ceres, perceived his cruelty 
and impiety, and would not touch his proviflons. That 
goddefs, whole thoughts were folely employed about her 
daughter Proferpine, inadvertently eat a part of his left 
fhoulder. Pelops, however, was reftored to life ; and aa 
ivory fhoulder given him in the room of that which had 
been eaten ; while Tantalus was thrown into Tartarus, 
where he was punifhed with perpetual hunger and thirfl. 
He was chained in a lake ; the water of which reached up 
to his chin, but retired when he attempted to drink. The 
branch of a tree loaded with fruit hung down even to his 
lips, but on his attempting to pluck the fruit the branch 
fprung upwards. 
7 Tan« 
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tahii Tantalus, in ornithology, a genus'of birds helongiufr 
11 to the order of gralte. The bill is long, Tubulated, and 
r.-ina- fornewhat crooked ; the face naked ; the tongue Thort; and 

the feet have four toes palmated on the under part. There 
are, according to Dr Latham, 2 } fpecies ; of which the 
moft remarkable is the ibis, the bird lo much valued by the 
ancient Egyptians. 

The ibis was formerly held in great veneration in Egypt, 
on account of its utility in freeing the country from ferpents. 
Serpents muft therefore have been numerous, or they could 
not have been very oflenfive ; and the ibis muft have been 
numerous, or they could not have been ufeful. Yet we are 
lifhired by Mr Bruce, that the ibis is at prefent unknown in 
Egypt, and ferpents are no nuifance ; and he thinks it im- 
poffible that a country, covered with water for five months 
of the year as Egypt is, could ever have abounded with fer- 
pents. He endeavours, however, to reconcile the accounts 
of ancient hiftorians with the ftate of Egypt. 

In former times, when Egypt was in its flourifhing ftate, 
the inhabited country extended much farther than it does 
at prefent ; reaching even a confiderable way into the Tandy 
defert of Libya, where ferpents have their abode. Thefe 
parts were fupplied with water by immente lakes, dug by 
the magnificent princes of thofe times, and filled by the an- 
nual inundation of the Nile. Thefe frontier diff rifts 
would naturally be inftfted with vipers from the Libyan de- 
fert, and the vaft lakes would as naturally be fupplied by 
numbers of water-fowl, of which the ibis is a fpecies. 'Ibis 
bird being likewife an enemy to ferpents, the inhabitants 
would foon become acquainted with his ufe, and their fuper- 
ftition would loon reward him. In after ages, however, 
w hen the ancient in provements were loft, and thofe vaft. 
lakes dried up which brought the ibis thither, the ierpents 
ceated to pive any offence, becaufe there were none of the 
human fpecies there whom they could annoy ; and in confe- 
quence of the want of water, the birds cealed to annoy 
them, retiring to their native place Ethiopia, where they 
continue to frequent the great ftagnant pools which are com- 
mon in that country. 

Mr Bruce found a bird in AbylTinia, which, after compa- 
ring it with the defeription of the ancient writers, and the 
embalmed ibis of Egypt, he concludes is the fame with the 
Egyptian ibis. It is called abou Hannes, fignifying “ fa- 
ther John,” from its appearing annually on St John’s day. 

This bird is minutely delcribed by Mr Bruce. It has a 
beak firaped hke that of a curlew, two-thirds ilraight, and 
the remaining third crooked ; the upper part of a green 
horny fubftance, and the lower part black. It meafures 
four inches and an half from the occiput to the place where 
it joins the beak. The leg, from the lower joint of the 
thigh to the foot, is fix inches ; the bone round and very 
ftrong ; and from the lower joint of the thigh to where it 
joins the body, is five inches and a half. 1 he height of 
the body from the (ole to the middle of the back is ig 
inches ; the aperture of the eye one inch ; the teet and legs 
black : three toes before armed with {harp and ftraight 
claws ; and a toe behind. The head is brown, and the plu- 
mage of the fame colour down to the back, or the place 
where the neck and back are joined. The throat is white, 
as well as the back, breaft, and thighs ; the largeft feathers 
of the wing are of a deep black for 13 inches from the tail; 
and fix inches up the back from the extremity of the tail is 
black likewiie. 

T/ihtju-us^s Cup. See Hydrostatics, n° 44. 
TANZY, or Tansy, in botany. See Tanacetum. 
TAORMINA, a town in Sicily, is fituated on a rock 

which rifes to a confiderable elevation above the level of the 
lea, and is iurrounded by other rocks, the height of which 

is ftill more confiderabk. It is 88 miles fouth of Meffina, 
and was founded by a colony from Naxos, which were pro- 
bably induced to choofe the fituation, not fo much on ac- 
count of its grandeur, as for the lecurity which it would 
afford. It is alfo very wholefome. The road to Taormina, 
up the north fide of the hill on which it ftands, is very fteep 
and difficult of atcent. 

Of the origin of Taormina, as of other cities, almoft no- 
thing is known. A colony from the file of Naxos fettled 
at the foot of Etna, at no great diftance from the fhore, 
and at about a league or a league and an half from the pre« 
fent fituation of Taormina. Dionyiius the Tyrant attack 
ed this colony, and either took or fet fire to their city. The 
inhabitants retired to the rocks of Mount Taurus ; among 
which they found a traft of ground Efficiently level, and of 
fufficient extent, for them to raiie habitations upon it. It 
was a fituation in which they might be fecure from every 
attack. Here, therefore, they built a city ; which, after 
the mountain, they named ‘Taurumenlum. It was at length 
raifed to a very ftourtfhing ftate by trade, and became ce- 
lebrated as a feat of the arts. i here are ftill many remains 
to be feen, which (how that the fine arts muft have been 
once fucceisfully cultivated at Tauromenium, 

Among other remains -of the ancient Tauromenium, ftill 
to be feen at Taormina, there is a fpaci-ous theatre. Near 
the theatre is a tomb, and behind the tomb a large natural 
grotto. The grotto appears to have been anciently adorn- 
ed within with artificial ornaments. It was poffibly confe- 
crated by the Greeks to fome rural deity, perhaps to the 
nymphs, to whom the ancient heathens uie'd generally to 
coniecrate grottoes. After the inhabitants of Taormina em- 
braced Chriflianity, they Hill continued to viiit this, grotto 
with devout veneration, in it tad oi the Pagan divinities to 
whom it had before been facred, they iubftituted a faint, the 
venerable St Leonard, inftead of the fpoitive nymphs. But 
St Leonard did not long draw crowds to this grotto ; and 
the Chriftians have either defaced its Pagan decorations, or 
fuffered them to fall into decay by the injuries of time. It 
is mpw black and fmoky ; and it is with difficulty that any* 
remains of the Greek paintings with which it was once or- 
namented can be dfilingufihed. Perhaps it might be facred 
to Pales rather than the nymphs: She was the proteftreffi 
of Hocks ; and the circumjacent grounds are, and always 
have been, excellent for pallure. 

There aie alio to be feen in the neighbourhood of Taor- 
mina a variety of tombs, the remains of a gynmafiimvwith 
a number of other monuments which ftill preferve the me- 
mory of the ancient Tauromenium. 

TAPE-worm. See Taenia. 
TAPER, Tapering, is underftood of a piece of tim- 

ber, or the like, when thick at one end, and gradually di- 
minifhing to the other; as is the cafe in pyramids, cones? 
&c. 

'To me a pure TAVRR-Timber, &c. See Sliding Rule. < 
TAPER-Bored, is applied to a piece of ordnance when it 

is wider at the mouth than towards the breech. 
Taper, alfo denotes a kind of tall wax candle, placed in 

a candltftick, and burnt at funeral proceffions, and in other 
church lolemnities. 

Tapers are made ©f different fizes ; in fome places, as I- 
taly, See. they are cylindrical; but in moft other countries, 
as England, France, &c- they are conical or taper ; whence, 
poffibly the name; unlefs we rather choofe to derive ta- 
per, in the adjeftive fenfe from the fubftantive taper, in the 
Saxon tapen or tapon, cereus, “ wax-eandle. Both kinds are 
pierced at bottom for a pin in the candleftick to enter.—- 
There are two ways of making tapers, the firft with the 
ladle, the fecond by hand; for which, fee Candle. 

Pafckal 

Taormina 
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^Pafckal among the Romanics, is a large taper, r‘' whereon the deacon applies five bits of frankincenfe, in 

holes made for the purpofe, in form of a crofs ; and which 
he lights with new fire in the ceremony ot Eaiter-Satur- 
day. 

The Pontifical makes Pope Zofimus the author of this 
ufage ; but Baronins will have it more ancient, and quotes 
a hymn of Prudentius to prove it. That pope he iuppofes 
to have only eftabliihed the ufe thereof in parifh churches, 
which, till then, had been reftrained to greater churches. 

F. Papebroch explains the original of the pafchal taper 
‘more dittintlly, in his Ccnatus Cbronico- Hi/loricus, See. It 
feems, though the council of Nice regulated the day where- 
on Eafter was to be celebrated, it laid it on the patriarch of 
Alexandria to make a yearly canon thereof, and to fend it 
to the pope. As all the other moveable fealts were to be 
regulated by that of F-after, a catalogue of them was made 
every year ; and this was written on a taper* cereus, which 
was blefled in the church with much folemuity. 

This taper, according to the abbot Chaftelain, was not a 
wax-candle made to be burnt ; it had no wick, nor was 
it any thing more than a kind of column of wax, made on 
purpofe to write the lift of moveable feafts on ; and which 
would fuffice to hold that lift for the fpace of a year. 

For among the ancients, when any thing was to be writ- 
ten to laft for ever, they engraved it on marble or fteel; 
when it was to laft a long while, they wrote it on Egyp- 
tian paper ; and when it was only to laft a firort time, they 
contented themfelves to write it on wax. In procefs of 
time they came to write the moveable feafis on paper, but 
they ft ill fattened it to the pafchal taper. Such is the origi- 

of the benediction of the pafchal taper. 
TAPESTRY, a kind of cloth made of wool and filk, 

adorned with figures of different animals, &c. and formerly 
-ufed for lining the walls of rooms, churches, &c. 

The art of weaving tapeftry is fuppofed to have been bor- 
rowed from the Saracens ; accordingly the workmen em- 
ployed in this manufaClure in France were formerly called 
Sarazins or Sarazinois. Guicciardini aferibes the inven- 
tion of tapeftry hangings to the inhabitants of the Nether- 
lands ; but he has not mentioned at what time the dilcovery 
was made. This art was brought into England by Wil- 
iiam Sheldon, near the end of Henry VIII.’s reign. In 
16 r 9 a manufacture was eftabliftied at Mortlake in Surry 
by Sir Francis Crane, who received L. 2000 from King 
James to encourage the defign. The firft manufacture of 
tapeftry at Paris was let up under Henry IV. in 1606 or 
1607, by feveral artifts whom that monarch invited from 
Flanders. Under Louis XIV. the manufacture of the Go- 
belins was inltituted, which has introduced very beautiful 
cloths, remarkable for ftrength, for elegance of defign, and 
a happy choice of colours. The fineft paintings are copied, 
and eminent painters have been employed in making defigns 
for the work. 

Tapeftry-work is diftinguiftied by the workmen into two 
kinds, viz. that of high and that of low warp ; though the 
difference is rather in the manner of working than in the 
work itfelf; which is in effcCt the lame in both : only the 
looms, and confequently the warps, are differently fituated ; 
thofe of the low warp being placed fiat and parallel to the 
horizon, and thofe of the high warp erefted perpendicular- 
ly. The Englilh anciently excelled all the world in the ta- 
peftry of the high warp ; and they ftill retain their former 
reputation, tho’ with forne little change : their low warps are 
ftill admired ; but as for the high ones, they are quite laid 
afide by the French. The French, before the Revolution, 
had three conlideiable tapeftry manufactures befides that of 
'the Gobelins j the firft at Aubuffon in Auvergne, the lecond 
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at Felletin in the Upper Marche, and the third at Beauvais. 
They were all equally eftabliihed for the high and the low -~~v—w 
warp ; but they had all laid afide the high warp executing 
the Gobelins. There were admirable low warps likewife in 
f landers, generally exceeding thofe of France; the chief and 
aimoft only Flemiih manufactures were at Btuffels, Ant- 
werp, Oudenatd, Lifle, Tournay, Bruges, and Valenciennes; 
but of the Hate of thefe manufactures now we are ignorant. 

The uiual widths of tapeftry are from two ells to three 
ells Paris meafure. 

The Manufadure of Tapcjlry of the High Warp.—The 
loom on which it is wrought is placed perpendicularly : it 
confifts of four principal pieces ; two long planks or cheeks 
of wood, and two thick rollers or beams. The planks are 
fet upright, and the beams acrofs them, one at the top and 
the other at the bottom, or about a foot diftance from the 
ground. They have each their trunnions, by which they 
are fufpendecl on the planks, and are turned with bars. In 
each roller is a groove, from one end to the other, capable 
of containing a long round piece of wood, fattened therein 
with hooks. The ufe of it is to tie the ends of the warp 
to. The warp, which is a kind of worfted, or twilled wool- 
len thread, is wound on the upper roller; and the work, as 
faft as wove, is wound on the lower. Withinfide the planks, 
which are ieven or eight ieet high, fourteen or fifteen inches 
broad, and three or four thick, are holes pierced from top 
to bottom, in which are put thick pieces of iron, with hooks 
at one end ferving to fuitain the coat-ftave : thefe pieces of 
iron have alfo holes pierced, by putting a pin in which the 
Have is drawn nearer or fet farther off; and thus the coats 
or threads are ftretched or loofened at pleafure. The coat- 
ftave is about three inches diameter, and runs all the length of 
the loom ; on this are fixed the coats or threads, which 
make the threads of the warp crofs each other. It has much 
the fame effeH here as the Ipring-ftave and treddles have in 
the common looms. The coats are little threads fattened to 
each thread of the warp with a kind of Hiding knot, which 
forms a fort of mafh or ring. They ferve to keep the warp 
open for the paffage of broaches wound withfilks, woollens, 
or other matters ufed in the piece of tapeftry. In the laft 
place, there are a number of little fticks of difterent lengths, 
but all about an inch in diameter, which the workman keeps 
by him in bafkets, to ferve to make the threads of the warp 
crofs each other, by patting them acrofs ; and, that the 
threads thus croffed may retain their proper fituation, a 
packthread is run among the threads above the flick. 

The loom being thus formed, and mounted with its warp, 
the firft thing the workman does is ro draw on the threads 
of this warp the principal lines and ttrokes of the defign to 
be reprefented on the piece of tapeftry ; which is done by 
applying cartoons made from the painting he intends to CO' 
py to the fide that is to be the wrong fide of the piece, 
and then, with a black lead pencil, following and tracing 
out the contours thereof on the thread of the right fide ; 
fo that the ftrokes appear equally both before and be- 
hind. 

As for the original defign the work is to be finifhed by, 
it is hung up behind the workmen, and wound on a long 
ftaff, from which apiece is unrolled from time to time as the 
work proceeds. 

Befides the loom, &c. here deferibed, there are three 
other principal inftruments required for working the filk or 
the wool of the woof within the threads of the warp ; thefe 
are a broach, a reed, and an iron needle. The broach is 
made of a hard wood, feven or eight inches long, and two- 
thirds of an inch thick, ending in a point with a little 
handle. This ferves as a fhuttle ; the filks, woollens, gold, 
or filver, to be ufed in the work being wound on it. The 
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. ret<& or comfe is alfo of woo<3, eight or nine inches long, 
and an inch thick on the back, whence it grows lefs and. 
kis to the extremity of the teeth, which are more or lefs 
apart, according to the greater or lefs decree of finenefa of 
the intended work. Laltly, the needle is made in form of 
the common needle, only bigger and longer. Its ufe is to 
prcis clo.e the wool and filks when there is any line or co- 
lour that does not fit well. 

All things being prepared for the work, and the work- 
man ready to begin, he places himfelf on the wrong fide of 
the piece, with his back towards the defign ; fo^that he 
works as it were blindfold, feeing nothing of what he does, 
and being obliged to quit his poft, and go to the other fide 
of the loom whenever he would view an i examine the piece, 
to correft it with his prefling-needle. To put filk, «$tc. in 
the warp, he firfl turns and looks at the defign ; then, ta- 
king a broach full of the proper colour, he places it among 
the threads ot the warp, which he brings crofs each other 
with his fingers, by means of the coats or threads faflened 
to the flaff; this he repeats every time he is to change his 
colour. Having placed the filk or wool, he beats it with 
his reed or comb; and when he has thus wrought in feveral 
rows over each other, he goes to fee the effefts thev have, in 
order to reform the tontours with his needle, ifJ there he 
occafion. As the work advances, it is rolled upon the lower 
beam, and they unrol as much warp from the upper beam 
as fuffices them to continue the piece : the like they do 
of tlie defign behind them. When the pieces are wide, fe- 
veral workmen may be employed at once. 

We have but two things to add : the firft is, that the 
high warp tapeftry goes on much more flowly than the low 
warp, and takes up almoft twice the time and trouble. The 
fecond is, that all the difference that the eye can perceive 
between the two kinds, con fid s in this, that in the low warp 
there is a red fillet, about one twelfth of an inch broad, 
running on each fide from top to bottom, which,is wanting 
in the high warp. ° 

ManufaSure of Tap fry of the Low Warp.— The loom 
or frame, whereon the low warp is wrought, is much like 
tkat of the weavers ; the principal parts thereof are two 
ftrong pieces of wood forming the iides of the loom, and 
hearing a beam or roller at each end: they are fuftained at 
bottom with other ftrong pieces of wood in manner of 
trefles ; and, to keep them the firmer, they are likewife 
Mened to the floor with a kind of buttrefles, which nrevent 
any fhakmg, though there are fometimes four or five workr 
men leaning on the fore beam at once. 

The rollers have each their trunnions, by which they are 
fuftained: they are turned by large iron pins three feet long. 
Along each beam runs a groove, wherein is placed the wich, 
a piece of wood of about two inches diameter, and almoft 
of the length of the roller : this piece fills the groove en- 
tirely, and is faftened therein, from fpace to fpace, by wood- 
en pins. I o the two wiches are faftened the two extremi- 
ties of the warp, which is wound on the farther roller, and 
the work, as it advances, on the nearer. 

A crofs the two fides, almoft in the middle of the loom, 
pafles a wooden bar, which fuftains little pieces of wood, not 
unlike the beam of a balance : to thefe pieces are faftened 
firings, which bear certain fpring-ftaves, wherewith the 
workman, by means of two treddles under the loom where- 
on he lets his feet, gives a motion to the coats, and makes 
the threads of the warp tife and fall alternately. Each 
loom has more or fewer of thefe fpring ftaves, and each ftaff 
more or fewer coats, as the tapeftry confifts of more or fewer 
threads. 

1 he defign or painting the tapeftry man is to follow is- 
placed underneath the warp j where it is fuftaiued from 
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fpace to fpacc with firings, by means of which the defign is 
brought nearer the warp, 

'I he loom being mounted, there are two inftruments ufed 
in working it, viz. the reed and the flute. The flute does 
the office of the weaver’s fhuttle; it is made of an hard 
polifhed wood, three or four lines thick at the ends, and- 
fomewhat more in the middle, and three or Four inches long. 
On it are wound the filks or other matters to be ufed as the. 
woof ©f the tapeftry. The comb or reed is of wood or ivo- 
ry ; it has ufually teeth on both fides; it is about an inch 
thick in the middle, but diminifhes each way to the extre-. 
mity of the teeth : it ferves to beat the threads of the woof 
clofe to each other, as faft as the workman has pafled and 
placed them with his flute among the threads of the warp. 

_ The workman is feated on a bench before the loom, with 
his breaft againft the beam, only a cufliion or pillow between 
them ; and, in this pofture, feparating, with his fingers, 
the threads of the warp, that he may fee the defign under- 
neath, and taking a flute, mounted with a proper colour, he 
pafles it among the threads, after having railed or lowered 
them, by means of the treddles moving the fpring-ftaves and 
coats. 

Laftly, Toprefs and clofe the threads of the filk or yarn,. 
See. thus placed, he ftrikes each courfe (;. e. what the flute 
leaves in its pafiing and coming back again) with the 
reed. 

TAPIOCA, a fpecies of ftarch, which the Brazileans 
make from the roots of the caffada plant, which is already 
deferihed under its botanic name Jatropha. 

TAPIR, in zoology, a quadruped of the order of hel/urr 
refembling the hippopotamus, has the fore-hoofs divided into 
four, and the hind-hoofs into three parts. The nofe of the 
male extends far beyond the lower jaw, is fierider, and forms 
a fort of probofeis ; it is capable of being contrafted or ex- 
tended at pleafure, and its fides are fulcated. The extre- 
mities of both jaws end in a point, and there:are ten cutting 
teeth in each. Between them and the grinders there is a va- 
cant fpace ; and there are ten grinders in each jaw. The ears 
are ereft, the eyes fmall, and the body is fhaped dike that of 
a hog. The back is arched ; the legs-are fhort; and the 
hoofs-fmall, black, and hollow. The tail is very fmall. The 
animal grows to the fize of a heifer half a year old. The 
hair is fliort: when young, it is fpotted with white ; when, 
old, of a dufky colour. — It inhabits the woods and rivers of 
the eaftern fide of South America, from the Ifthmus of Da, 
rien to the river of Amazons. It fleeps •during day in the 
darktft and diickeft foreft adjacent to the banks, and goes 
out in the night-time in fearch of tood. It lives on prafs 
fugar-canes, and on fruits. If difturbed, it takes to the water; 
fweems very well ; or finks below, and, like the hippopota- 
mus, walks on the bottom as on dry ground. It makes a 
fort of biffing noife.—This is the largeft of the American 
animals. 

TAPPING, in general, the aft of piercing a hole in a. 
veffel, and applying a tube or canula in the aperture, for the 
commodious drawing off the liquor contained therein. 

Tapping, in furgery. See Scrghr-y. 
TAPROBANE, the ancient name of the ifland of Cey= 

Ion. See Ceylon. ; 

FAR, a thick, black, unftuousfubftance obtainedchieflv 
from old pines and fir-trees by burning them with a clofc 
{mothering heat. It is prepared in great quantities in Nor- 
way, Sweuen, Germany, Ruffia, and North America, and 
m other countries where the pine and fir abound. For the 
method of obtaining it, fee the article Pinus, page 765. 

Bechtr, the celebrated chemift, firft propofed to make tar, 
from pit-coal. Manufactures for this purpofe have been 
eftabiiflied many years ago in the bilhopric of Liege, and 
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rafSnto in ftveral pafts of England. In the year 17^, the earl of 

]l . X)undonald obtained a patent for e*tra<?:ing tar from pit- 
,-rarK'0flia‘ coal a new Procefs' of <lift^at5on 1 fee Coal, page 8q.). 
^ Great- hopes were entertained of the value of this difco- 

vet-y, but we have not heard that it has aftfwered expec- 
tfatiorn 

Tar, winch is well known for its economical ufes, is pro- 
perly an empyreumatic oil o( turpentine, and has been much 
ufed "as a medicine both internally and externally (fee PHAR- 
M:\QY-Irtrkx.). Tar-water, or water impregnared with the 
more folublO parts of tar, was formerly a popular remedy . 
See Pharmacy, n° 405. 

TARANTO, the ancient Tarentum, a ^ea port town 
of Italy, in the kin-dom of Naples, and in the Terra de 
Otranto. It is a ftrontr and populous place, with an arch- 
bi(hop’s fee, and the title o- a principality. It is (eated on 
a peninfula, and is defended by ?- ihong callle ; but the har- 
bour is choafeed up- E Long. 17- 29' h-at. 4-0. 3 . 

TARANTULA, a ipecies or Aranea, lo called from 
Taranto, the place where they are faid to abound. See 
Ai R AN E A, Species 13. 

TAR A SCON, an ancient, populous, and bandfome town 
of France, in the department of the Mouths of the Rhone, 
and late orovince o* Provence, with a well-built^ caftle, feat- 
cd on the river Rhone, oppofite Beaucaire, with which it 
communicates by a brid ge of boats. Its commerce confifts- 
ih oil, brandy, Parch, atid Puffs that are much worn, one 
fort being ofcoarfe filk. and the other ot the fame material 
and wool. It is xo miles north of Arles, and 375 fouth by 
caft of Paris. E.-Long. 4. 49. N. Lat.43. 4f). 

TARA-ZONA, a Prong town of Spain, in the kingdom 
of Arragon, and on the frontiers of Old CaPile, with a bv- 
fhoo’s fee. It is ft? a ted partly on a rock, and pa’tly m 4 
fertile- plain, on the river Chiles. It was taken from the 
Moors in 1 tto. W. Long. 1. 26. N Lat. 42. 10. 

TARCHONANTP1US, flea-bane, in botany: A ge- 
nus of plants belonging to the cMs tf fyngerufm, and to 
the order of- po/ygeinjut aqunhs j and in the natural fytlem 
ranging under the 49th order, Comp*fit*. r\ he receptacle 
is villous, and the pappus plumy : the calvx is monephyl- 
lous, turbinated, and half divided into fevt n fegments. 'f here 
are only three fpecies known ; the canphoratus, glaber> and 
ericoidrs. 

TARE, is an allowance for the eutfide p-ckage that 
contains fuch goods as cannot be unpacked without de- 
tViment ; or for the papers, threads, bands, &C. that in- 

‘ clofe or bind any goods imported loofe ; or though import- 
ed in calks, chePs, &c. yet* cannot be unpacked and weigh- 
ed neat. 

Tare, or vetch. SeeVrciA. 
TARGET, a kind of (hield or weapon of defence made 

ufe of by the ancients. 
TARGIONIA, in botany; a genus of plants belong- 

ing to the clafs of crypto^nmia, and natural order of dig** 
The calyx is bivalved, including a globular body. R here^ 
is only one ipecies ; the hypophylla, which is a native of 
Great Britain.' The hypophylla, or vetch targionia, has 
leaves about a quarter of an inch long, of a heart Prape, in- 
verted, and growing proftrate in a clump together: their 
upper lurface is preen, covered with whitiPx papillae, and 
their lower furface is black. The fru&ifcation grows at 
the great end of the leaf on the lower tide, and coniiPs ot 
two concave valves or hemilpheres, ol a reddiPi black colour, 
inclofing a chocolate coloured globule, refembling >he (etd 

a tare or vetch, full of a yellow powder. The leaves in- 
create by (hooting out young offsets from their fides like 
the polypus. This plant is found in the north of England, 
and near the Tarbet 01 Cantire in Scotland. 
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TARGUM, a name given to the Chaldee paraphrafes of T r^i* 

the books ot the Old TePament. They are called y^ra- 
phrafts or ex-pofit'wns, becaiife they are rather comments and 
explications than literal tranPations o* the text. They are 
written in the Chaldee tongue, which became familiar to the- 
jews after the time of their caotivity in Babylon and was 
more known to them than the Hebrew itfelf. So that 
when the Hebrew text was read in the fynagogue, or in the 
temple, they generally added to it an explication in the 
Chaldee tongue for the fervice of the people, who had but 
a very imoerfeft knowledge of the Hebrew tongue. It is 
probable, that even from t,ie t‘me ^ ^/ra t^‘s cnPom be- 
gan, fince this learned feribe reading the law to the people- 
in the temple, explained it, with the other priefts that were- 
with him, to make it underllood by the people (Nehem, 
viii. 7 '9 )• 

But though the cudom of making thefe forts of expofj- 
tions ip the Chaldee language be very ancient among thr 
Hebrews, yet have they no written p-iraplirafes or targums 
before the era of Onkclos and Jonathan, who lived about the 
time of our Saviour. Jonathan is placed about 30 years be- 
fore Chrift, under the reign of Herod the Great. O.ikelos is 
fomething more modern. ! he tar urn of Onkclos is the 
rroft- of all-efteemed; and copies are to be found in which it 
is inferted verlc for verie with the I iebrew. It is fo Prort 
and fo flmple, that it cannot be fufpeTtd of being corrupted. 
This paraphrad wrote only upon the books of Mofes ; and 
his Pyle approaches nearly to the purity of the Chaldee, as 
it is found in Daniel and Ezra. This targum is quoted in 
the mitna, but was not known either to Eufebius, St Je- 
rome, or Origen. 

The targum of Jonathan fon of Uziel is upon the greater 
and leffer prophets. He is much more diffufe than Onkelos, 
and efUectally upon the leffer prophets, where he takes great 
liberties, and runs on in allegories His Pyle is pure enough, 
and approaches pretty near to the Chaldee of Onkelos. It is 
thought that the JewiPx doftors who lived above 720 years 
after him made fome additions to him. • 3/ 

The targum of Jofeph the Blind is upon the Hagion-ra- 
pha. This author is much more modem, and lefs efteemed 
than thofe we have now mentioned. He has written upon 
the Pfalms, Job, the Proverbs, the Cantic’es, Ecclefiaftes* 
Ruth, and Efther. His ffyle is a very corrupt Chaldee, 
with a great mixture of words from foreign languages. 

The targum of Jerufalem is only upon the Pentateuch ; 
nor is that entire or perferff. There are whole verfes want- 
ing, others tranfpofed, others mutilated ; which has made 
many of opinion that this is only a fragment of fome ancient 
paraphrafe that is now loft: 1 here is no targum upon 
Daniel, or upon the books of Ezra and Nehemiah. 

Thefe tar gums are of great ufe for the better underftand- 
ing not only of the Old Veftament, on which they are writ- 
ten, but alfo of the New. As to the Old TePament, they 
lerve to vindicate the genuinenefs of the prelent Hebrew 
text, by proving it to be the lame that was in ufe when 
thefe targums were made, contrary to the opinion of thofe 
who think the Jews corrupted it after our Saviour’s time. 
They help to explain many words and phrafes in the He- 
brew original, and they hand down to us many o* the an- 
cient cuftoms of the Jews. And fome of them, with the 
phrafeologies, idioms, and peculiar forms of (peech, which 
we find in them, do in many inftances help as much for 
the better illuilration and better under Handing ot the New 
Teftament as or the Old ; the Jerufalem Chaldee dialed, m 
which they are written, being the vulgar language of the 
jews in our Saviour’s time. i’hey alio very much ferve the 
Chriftian caufe again P the Jews, by interpreting many of the 
prophecies of the Mefiiah in the OJd'Fdtament in the fame 

manner 
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jTarif manner as the Chrlftians do. Many inftancea are produced 
m[|| to this purpofe by Dr Prideaux in his Conned, of the Hlji. 
t|tafy- of the Old and New Tell. vol. iv.,p. 777, &c. 
*TV Thefe targums aie publifhed to the belt advantage in the 

fecond edition of the great Hebrew Bible fet forth at Ba- 
fil by Buxtorf the father, anno 1610; for he has rectified 
the Chaldee text, and reformed the vowel pointings in it : 
the targums having at firft; been written without vowel 
points, which were afterwards added very erroneoufly by 
ibme Jews. 

TARIF, a table or catalogue containing the names of 
different forts of merchandize, with the duties to be paid as 
fettled by authority amongft trading nations. 

TARPA (Spurius Mecius), a Latin critic in the time 
of Julius Caefar and Auguftus. He had his tribunal in the 
temple of Apollo, where, with four affiftants, he puffed fen* 
tence on the works of the poets. Cicero and Horace make 
honourable mention of this critic. 

TARPAULIN, a piece of canvafs, well tarred over, to 
keep off the rain from any place. The term is alfo often 
applied in a burlefque fenfe to a perfon that has been all his 
life bred to the lea. 

TARPEIAN, in Roman antiquity, an appellation given 
to a fteep rock in Rome ; whence, by the law of the 
twelve tables, thofe guilty of certain crimes were precipi- 
tated. It took its name from Tarpeia, a^veftal virgin, 
who was killed by the Sabines, as related Hinder the article 
Rome, n° 24. 

TA RQUIN the Elder, king of Rome, fucceeded Ancus 
Martins 615 B. C. See Rome, n° 35—40. 

Tarouw the Proud, a tyrant and ufurper. See the ar- 
ticle Rome, n° 49—51, &c. 

TARRAGON, or dragon-wort. See Artemisia. 
TARROCK, in ornithology, a fpecies of Larus. 
TARSHISH, or Tartessus, a town frequently men- 

tioned by ancient authors, the lituation of which it is difficult 
to afeertain. See the opinions of Mr Bruce and Dr Doig 
on this fubjeft under the article Ophir. 

TARTAN, in fea language, a fmall coafting veffel navi- 
gated in the Mediterranean fea, and having only one mall 
and a bowfprit, the principal fail, which is extremely large, 
being extended by a lateen-yard. When tartans put up a 
fquare fail, it is called a fail of fortune. 

1 ARTAR, a hard folid fubftance which feparates from 
wine after complete fermentation, and adheres to the top 
and Tides of the calks. See the Index to Chemistry and 
Pharmacy. 

TARTARY, a very large country of Afia, fituated 
between 370 and 160° of E. Long, reckoning from the 
weft end of the ifle or Ferro, and between 370 and 55° 
©f Lat. It is bounded on the north by Siberia, or that 
part of Afia which belongs to Ruffia ; on the weft by the 
rivers Don, Wolga, and Kama, which feparate it from 
Ruffia; on the fouth by the Euxine and Cafpian Seas, 
Karazm, the two Bukharias, China, and Korea; and on 
the eaft, by the Oriental of Tartarian ocean. It extends 
from eaft to weft the fpace of 104 degrees in longitude, or 
4145 geographical miles ; but its breadth is not proportion- 
able, being not above 960 miles where broadeft, and where 
narroweft 330. 

I his vaft region is divided into two great parts ; the one 
called the JVeftern, the other the Eajlern Tartary. 

Weftern Tartary, which is much more extenlive than 
•the Eaftern, containing 139 degrees of longitude out of 
161, is inhabited by a great number of nations, or tribes 
ef people, who are called Mungls or Mungals, by them- 
felves ; and Moguls or Tartars, indifferently, by other na- 
tions. 

Vol. XVIII. Part L 
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The principal mountains, or rather chains of mountains, Tartaiy 

found in this part of Great Tartary, may be divided into —"■v*’”' 
three claffes : lirft, thofe which run along the northern bor- 
ders of it ; and though perhaps not always contiguous, or 
of the fame denomination, go under the general name of 
U/ug Tag, or Dag, that is, the Great Mountain. Secondly, 
thofe which make the fouthern bounds, and are called 
Kichug Tag, or the Lejfer Mountain. The third great 
chain is called Mount Altay, lying nearly in the middle, 
between the Cafpian Sea and Eaftern Tartary, and ex- 
tending between the other two, in about the noth degree 
of longitude. 

The principal rivers of Weftern Tartary, befides the Dnie- 
per, Don, and Wolga, are the Jaik or Yaik, and Yem, 
both defeending from the Ulug Tag, and falling int© the 
Cafpian Sea on the north fide : the river Hi or Khonghis, - 
which riles out of the Kichug Tag, on the borders of Lit- 
tle Bukharia, and runs north-weft into the lake Palkafi, 
which is about forty miles long, and 30 broad, in latitude 
48°, longitude 970, reckoning from the ifle of Ferro : on 
this river the khan of the Eluths or Kalmucks ufually re- 
fides : the river Irtifli, Irtis, or Erchis, which 1 ifes in Mount 
Altay, and runs weftward, inclining to the north, between 
two branches of it, into the lake Sayfan, Saffan, or Ifan, 
called alfo Honhotu-Nor, 90 miles long from weft to eaft, 
and 40 broad, in latitude 470 30', longitude 1040 ; from 
whence iffuing again, it paffes north-weft, through part of 
Siberia, and falls into the Oby, which has its fource in the 
fame mountain, about one degree to the north of that of the 
Irtifh ; and feven or eight degrees to the north-eaft rifes the 
Kem or Jenifea, which runs weftward for the fpace of feveu 
or eight degrees, and then turning northward enters Siberia.. 
The next river of note is the Selinga, which rifes out of the 
lake Kofogol, Hutuktu or Khutuktu, which is 70 miles; 
long from fouth to north, and 20 broad, in latitude 52°, 
longitude 118°, not far from the fource of the Jenifea, and 
taking a fweep fouthward, round by the eaft, falls north- 
ward into the lake Baykal in Siberia, about 30 leagues 
north-weft of the city Selinghinfleoy, which ftands upon it. 
Into the Selinga runs the Orkon, coming from the fouth- 
weft; and into the Orkon the Tula, rifing eaftward in 
Mount Kentey. On the fame mountain rifes alfo two other 
rivers, vi%. the Onon, called alfo by the Tartars Saghalian 
Ula, 01 the Dragon river, and by the Ruffians Amur; 
which running north-eaftward, and then taking a large 
fweep by the fouth, rolls along the bounds of Eaftern Tar- 
tary, and falls into the Eaftern Ocean. On its banks ftand 
two cities ; Nerchinlkoy or Nipchew, a frontier of the Ruf- 
fians, almoft due north of Pekin in China ; and Saghalian 
Ula, poffeffed by the Chinefe. Another large river is the 
Keilon or Kerulon, which running north-eaftward, falls in- 
to the lake Kulon or Dalay, which is 60 miles long from 
fouth-weft to north-eaft, and 27 broad, in latitude 48° 30', 
longitude 135°, and iffuing out again under the name of 
Ergona or Argun, joins the Saghalian Ula, about 170 miles 
beyond Nercbinfkoy. To thefe let us add the river Kalka, 
from whence, though fmall, the Kalka-Moguls or Mongols 
take their name. It rifes in the mountains, feparating Eaft- 
ern from Weftern Tartary, and, running eaftward, falls in- 
to the lake Puir, and then into that of Kulon, before fpo- 
ken of. 

In the middle of a defert, on the banks of the river Ir* 
tiffi, is a remarkable piece of antiquity called Sedmy Pala- 
ty, or the feven palaces. 

Above the Sedmy Palaty, towards the faurce of the Ir- 
tiih, grows the beft rhubarb in the world, without the leaft 
culture. In the plain of this country alfo, about eight or 
ten days journey from Tomiky in Siberia, are found many 
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Tartary. tcmibs and buryin.^-places of ancient heroes, who in all pro- 

bability fell in battle. Thefe tombs are ealily diftinguiflied 
by the mounds of earth and ftone raifed over them. The 
Tartars fay, Tamerlane had many engagements in this coun- 
try with the Kalmucks, whom he in vain endeavoured to 
conquer. Many perfons go from Tomfky, and other parts, 
every fummer, to thefe graves, which they dig up, and find 
among the afhes of the dead coniiderable quantities of gold, 
filver, brafs, and fome precious ftones, but particularly hilts 
of fwords and armour. They find alfo ornaments of fad- 
dles and bridles, and other trappings for horfes ; and ibme- 
times thofe of elephants. Whence it appears, that when 
any general or perfon of diftinftion was interred, all his 
arms, his favourite horfe and fervant, were buried with him 
in the fame grave ; this cuftom prevails to this day among 
the Kalmucks and other Tartars, and feems to be of great 
antiquity. It appears from the number of graves, that 
many thoufands mud: have fallen in thofe places ; for the 
people have continued to dig for treafure many years, and 
ilill find it unexhaufted. They are, indeed, fometimes in- 
terrupted, and robbed of all their booty, by parties of Kal- 
mucks, who abhor difturbing the afhes of the dead. Arm- 
ed men on horfeback, call in brafs, of no mean defign and 
vvorkmanfhip, with the figures of deer cafl in pure gold, 
have been dug out of thefe tombs. They once difcovered 
an arched vault, where they found the remains of a man, 
with his bow, lance, and other arms, lying on a filver table. 
On touching the body, it fell to duft. The value of the 
table and arms was very confiderable. For the manners and 
cuftoms of thefe 'Tartars, fee Kalmucks. 

Great quantities of a kind of ivory, called by the natives 
Mammons-hnrn, are found in this country and in Siberia, on 
the banks of the Oby. They are commonly found on the 
banks of rivers that have been wafhed by floods. Some of 
them are very entire and frefh, like the beft ivory in all re- 
fpetts, excepting only the colour, which is of a yellowifh 
hue. In Siberia they make fnuff-boxes, combs, and divers 
forts of turnery ware of them. Some have been found 
weighing above 100 pounds Englifh. 

The moft confiderable tribes in Weftern Tartary, next to 
the Kalmucks, are the Kalkas and Mungls, or Mongals, 
properly fo called. The country of the Kalkas extends 
eaftward, from mount Altay to the fource of the river Kal- 
ka, whence they derive their name, in the borders of Eall- 
ern Tattary, and 139th degree of longitude. The territo- 
ries of the Mungls, or Mongalia, lie to the fouth of thofe 
of the Kalkas, between them and the great wall of China, 
to which empire both nations are fubjeft. Befides thefe 
tribes, who are idolaters of the religion of the Delay Lama, 
there are others, who poflefs that part of Weftern Tartary 
called Turkejlan, the original country of the Turks and 
Turkmans, iituated to the north of Great Bukharia and 
Karazm, between thofe countries and the dominions of the 
Eluths. Under Weftern Tartary alfo is comprehended 
Tibet, Thibet, or Tobbut, fubjeft to the Delay Lama, or 
great high-prieft of the Pagan Tartars and Chinefe. 

In all the vaft region of Weftern Tartary, there are 
but few towns, moft of the inhabitants living under tents, 
efpecially in fumrner, and moving from place to place with 
their flocks and herds. They generally encamp near fome 
river for the convenience of water. 

The air of this country is temperate, wholefome, and plea- 
fant, being equally removed from the extremes of heat and 
cold. As to the foil, though there are many mountains, 
lakes, and deferts in it, yet the banks of the rivers, and the 
plains, fome of which are of great extent, are exceeding fer- 
tile. The mountains, woods, and deferts, abound with ve- 
nifon, game, and wild fowl; and the rivers and lakes both 
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with fifh and fowl. In particular, here are wild mules, hor- Tat'a-y. Jjr, 
fes, and dromedaries, wild boars, feveral kinds of deer, a fpe- ^—r-o 
cies of goats with yellow hair, fquirrels, foxes ; an animal 
called hautehan, refembling an elk ; another called chulon or 
chtlifon, that feems to be a fort of lynx ; and a creature 
called tacUpf, as fmall as an ermine, of whofe fkins the Chi- 
nefe make mantles to keep out the cold. Among other 
birds of extraordinary beauty, bred in this country, there is 
one called the Jhonhar, which is all over white except the 
beak, wings, and tail, which are of a very fine red. Not- 
withftanding the foil in many parts of Tartary is fo luxuri- 
ant, yet we are told it does not produce a fingle wood of 
tall trees of any kind whatever, excepting in fome few places 
towards the frontiers ; all the wood that is found in the 
heart of the country confifting of fhrubs, which never exceed 
the height of a pike, and even theie are rare. 

It is remarkable, that in all the vaft dominions of Mon- 
galia, there is not fo much as a Angle houie to be leen. All 
the people, even the prince and high-prieft, live conftantly in 
tents, and remove their cattle from place to place as conve- 
niency requires. Thefe people do not trouble themfelves 
with ploughing or digging the ground in any faftrion, but 
are content with the produce of their flocks, though the 
foil is exceeding fine, and capable, by proper culture, of pro- 
ducing grain of feveral forts. 

In the country of the Mongals the grafs is very thick 
and rank, and would with little labour make excellent hay. 
This grafs is often fet on fire by the Mongals in the fpring 
during high winds. At fuch times it burns moft furioufly, 
running like wild-fire, and fpreading its flames to the di- 
ftance of perhaps 10 or 20 miles, till its progrefs is inter- 
rupted by fome river or barren hill. The rapidity of thofe 
flames, their fmoke and crackling noife, cannot eafily be 
conceived by thofe who have not feen them. When any 
perfon finds himfelf to the leeward of them, the only me- 
thod by which he can fave himfelf from their fury, is to . 
kindle immediately the grafs where he ftands, and follow his 
own fire. For this purpofe, every perfon is provided with 
flints, fteel, and tinder. The reafon why the Mongals fet 
fire to the grafs, is to procure early pafture to their cattle. 
The afnes left upon the gound fink into the earth at the 
melting of the fnow, and prove an excellent manure ; fo that 
the grafs in the fpring riles on the lands which have been, 
prepared in this manner as thick as a field of wheat. Ca- 
ravans, travellers with merchandife, but efpecially armies, 
never encamp upon this rank grafs ; and there are feveral 
inftances of confiderable bodies of men being put in confu- 
fion, and even defeated, by the enemy’s letting fire to the 
grafs. 

Eaftern Tartary, according to the limits ufually afligned 
it by hiftorians and geographers, is bounded to the weft by 
Weftern Tartary, or by that part poflefled by the proper 
Mungls and Kalkas ; on the north by Siberia ; on the eaft 
by that part of the Oriental Ocean called the Tartarian 
Sea ; and on the fouth by the fame fea, the kingdom of 
Korea, and the Yellow Sea, which feparates it from China. 
It is fituated between the 137th and 1 60th degrees of lon- 
gitude, being about 900 miles long from fouth to north, 
and near as many in breadth from weft to eaft, yet but 
thinly peopled. This large region is at prefent divided into 
three great governments, all fubjeft to the Chinefe, viz. 
Shing-yangor Mugden, Kurin-ula, and Tfitfikar. 

The government of Shin-yang, containing all the ancient 
Lyau-tong or Quan-tong, is bounded on the fouth by the 
great wall of China and the Yellow Sea; on the eaft, north, 
and weft, it is inclofed by a wooden palifade, feven or eight 
feet high, fitter to mark its bounds and keep out petty rob- 
bers than to oppofe an army, 
2 The 
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1 he land? o? this province are for the general very fertile, 
“'producing abundance of wheat, millet, roots, and cotton. 

They alio afford pafture to great numbers of iheep and oxen, 
which are rarely feen in any of the provinces of China. 
They have indeed but little rice; yr, to make amends, there 
is plenty of apples, pears, hazel nuts, filberds, and chefnuts, 
even in the forefts The eaftern part, which borders on the 
ancient country o" the Manchews and kingdom of Korea, is 
full of deferts and bogs. The principal cities of this go- 
vernment are Shing yang or Mugden, Fong whang chinsT, 
Inden, Ichew, and Kingchew. This country was the oti- 
ginal feat of the Tartar tribe of the Manchews, who have 
been mailers of China above 100 years. 

The government oi Kirin-ula hotun is bounded vveftvvard 
by the palifade of Lyau-tong ; on the eait, by the Eaftern 
Ocean ; fouthward, by the kingdom of Korea ; and on the 
north by the great river Saghalian ; fo that it extends no 
fewer than 12 degrees, and almoft 20 degrees in longitude, 
being 750 miles in length and 600 in breadth. 

This vaft country abounds in millet and oats, with a fort 
of grain unknown in Europe, called by the Chinefe may- 

fem-mi, as being of a middle kind between wheat and rice. 
It ie wholelome, and much ufed is thofe cold regions. 
There is but little wheat or rice here ; but whether that is 
the fault of the foil or the inhabitants, we cannot aflert. 
The cold begins much fooner in thefe parts than at Paris, 
whole latitude is near 50 degrees. The forefts, which are 
very thick and large the nearer you advance to the Eaftern 
Ocean, contribute not a little to bring it on and keep it up. 
I he banks of the rivers here, in iuramer, are enamelled 
with a variety of flowers common in Europe, excepting the 
yellow lilies, which arc of a moft lively colour, in height 
and fhape exaftly refembling our white lilies, but are of a 
much weaker feent. But the plant which is moft efteemed, 
and draws a (Treat number of herbalifts into thefe deferts, is 
the gin-feng*, called by the Manchews orhofa, that is, the 
chkri or queen of plants. It is lughly valued for its virtues 
in curing feveral difeafes, and all decays of llrength proceed- 
ing from exceffive labour of body or rnind. For this reafon 
it has always been the principal riches of Eaftern Tartary ; 
what is found in the north of Korea being confumed in chat 
kingdom. 

Formerly the Chinefe ufed to get into the gin-feng coun- 
try among the mandarins and foldiers continually pafiing ; 
but in 1700 the emperor Kar.g-hi, that his Manchews might 
reap this advantage, ordered io,oto of his foldiers, encamp- 
ed without the great wall, to go and gather it, on condition 
that each fhould give him two ounces of the beft, and take 
an equal weight of fine filvtr for the remainder: by which 
means the emperor get in that year 20,000 pounds of it for 
lefs th n one-fourth of the price it bears at Pekin. The 
root is the only part that is ifled medicinally. Its value is 
enhanced by its age, for the largeft and firmed are the beft:. 
1 his country abounds alfo in fine fables, grey ermines, and 
black foxes 

One of the tribes of Tartars inhabiting this country are 
called the Tu-pi Tartars, whole manner of life is fomewhat 
extraordinary. AH the fummer they fpend in fifhing : one 
part ot what they catch is laid up to make oil for their 
lamps ; another lerves for their daily food; and the reft, 
which they dry in the fun, without falling, for they have 
no fait, is laid up for their winteris provilions, whereof 
both men and cattle eat when the rivers are frozen. Not- 
withftanding this diet, a great deal of ftrength and vigour 
appears in moft of thefe poor people. Their raiment con- 
fifts of the fkms of fifh, wThich, after dteffing and dyeing of 
three or four colours, they fhape and few in io delicate a 
manner, that one would imagine they made ufe of filk, till. 
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on ripping a ftitch or two, you perceive an exceeding fine T ro.ry 
thong, cut out of a very thin flein. When the rivers are -y-—* 
frozen, their fledges are drawn by dogs trained up for the 
purpofe, and highly valued. 

Although the Manchew language is as much ufed at the 
court of Pekin as the Chinefe, and all public afts are drawn 
up in the one as well as the other ; yet it began to decline, 
and would probably have been loft, had not the Tartars ta^ 
ken great pains to preferve it, by tranflating Chinefe books, 
and compiling diftionaries, under the emperor’s patronage. 
Their lan iuage is Angular in this refpeft, that the veib dif- 
fers as o ten as the fubftantive governed! by it: or. which is 
the lame thin (, to every different fubftantive they ufe a 
different verb ; as lor inftance, when they wmuld fay, make 
a ver/e, a piSure, a Jl due ; for though the repetition of the 
fame verb in difeourie might be excufable, it is wuth them 
unpardonable in writing, as making a monftrous grating t« 
their ears. 

Another finorularity of their language is the copioufnefs 
of it ; for inffance, befides names for each fpecies of ani- 
mals, they have words to exprefs their feveral ages and qua- 
hties. jwlagon is the geneial name for a dog ; but tayha. 
fignifies a dog who has very long and thick hair both on 
his ears and tail ; and yolo, a dog with a long thick muzzle 
and tail, large ears, and hanging lips. The horfe, as more 
lerviceable to them, has 20 times more names than the dot?; 
alnxoft every motion of him giving occafion to a different 
name. Where they could get that aftomfhing multitude of 
names and terms, is not ealy to determine. 

This country is but thinly peopled, and contains only 
four cities, namely, Kirinula-hotun or Khotun, Pedne or 
Petuna, Ninguta, and Putay-ula hotun, which are very ill- 
built, and encompaffed with no better than mud walls. The 
firft ftands on the river Songari, and is the refidence of the 
Manchew general, who has all the privileges of a viceroy, 
and commands the mandarines as well as the troops Nia- 
guta, which the family now reigning in China coniiders as 
its ancient patrimony, is fituated on the Hurkapira, which 
runs northward into the Songari. Its name is compound- 
ed of two Tartarian words which fignity feven chiefs, to 
exprefs the rite of the Manchew kingdom, which was firft. 
eftablifned by feven brothers of the late emperor Kanghi's 
great grandfather’s father. 

The tribe of the Manchews, who inhabit a part of Eafl- 
ern Tartary, and are lords of all the other inhabitants there- 
of, are called by the Ruffians Bogdoy, and the emperor of 
China Bogdoy Khan and dmulon Bogdoy Kb m. 

The third government into which Eaftern Tartar)’ is di- 
vided, is that of I fitfikar. It is 740 miles long and t oo 
broad; and belongs partly to China and partly to Ruflia* 
The people are great hunters, dexterous archers, and pay 
their tribute in fable-fkins ; each family being afftffed two 
or three, or more a-year, according to the number of able 
perfons. 

This province is inhabited chiefly by three forts of Tar- 
tars, the Manchews, the Salons, and i aguri, whom the 
firft are mailers. The Taguri are a large robuft people, 
but not very numerous. They live in houfes or huts, and 
cultivate barley, oats, and millet. Their cattle are princi- 
pally herfes, dromedaries, oxen, cows, and fheep. They 
make much ufe of their oxen to ride on. 

The Solons alfo are a brave robuft people. Their drefs 
is a ftiort jacket of wolves fit ins, with a cap of the fame ; 
and they have long cloaks made of fox or tigers ficins, to de- 
fend them againil the cold, efpecially of the night. They 
hang their bows at their backs. Their women ride on horfe- 
back, drive the plough, hunt flags and other game. 

Befides the country towns or villages, there are three ci- 
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ties in the province of Tfitfikar, namely, Tfitfikar, Merghen, 
and Saghalian-ula-hotun. The garrilon of Tfitfikar, the 
capital, confifts of Manchews; but the inhabitants are moft- 
ly Chinefe. According to their own account, they are all 
fhammams, or conjurors, and invoke the devil with frightiul 
cries. They give their dead two burials, firft leaving a hole 
at top of the grave, where the relations daily bring victuals, 
which they convey to the mouth of the deceafed with a 
fpoon, and leave drink in fmall tin cups (landing round the 
grave. This ceremony holds for feveral weeks, alter which 
they bury the body deeper in the ground. 

Several rivers in this country produce pearls, which, 
though much cried up by the Tartars, would be little va- 
lued by Europeans, on account of their defers in fhape and 
colour. 

The kingdoms or countries of Corea, Lyau-tong, and 
Nyu-che, forming a part of Katay, Kitay, or Cathay, and 
by fome included under Eaftern Tartary , are more properly 
provinces of China, though they he without the great wall. 

UJheck Tart ary. To the north and north-eaft of Perfia 
lie the countries of Karafm, and Great and Little Bukharia, 
which being moftly lubjeft to and inhabited by the tribe of 
Ufbeck Tartars, are commonly known by the general name 
of UJbeck 'Tartary. 

The kingdom of Karafm was known to the ancient 
Greeks, as appears from Herodotus, Ptolemy, and other 
authors of that nation, by the name of Khorafmia. At pre- 
fent it is bounded on the north by the country of Turkef- 
tan, and the dominions of the great khan of the Eluths or 
Kalmucks; on the eaft, by Great Bukharia, from which it 
is feparated partly by the mountains of Irdar, and partly by 
the deferts of Karak and Gaznah ; on the fouth, by the 
provinces of Allerabad and Khoraflan, belonging to Iran 
or Perfia at large, from which it is divided by the river 
Jihun or Amu, and fundry deferts of a vail extent; and on 
the well by the Cafpian Sea. 

It may be about 440 miles in length from fouth to north,- 
and 300 from weft to eaft; being iituated between the 39th 
and 46th degrees of north latitude, and the 71ft and 77^ 
degrees of eaft longitude. The country confifts, for the 
moft part, of vail fandy plains, fome of which are barren 
deferts, but others afford excellent pafture. i here is good, 
land in feveral of the provinces, where vines grow, and wine 
is made; but water being fcaree, a great part of the coun- 
try turns to no account. 

* Karafm owes all its fertility to three rivers and a lake.- 
The rivers are the Amu, Khefil, and Sir. i he Amu, as it 
is called by the Ufoecks and Perfians, is the Jihun of the 
Arabs, and Oxus of the ancient Greeks. It has its fourco 
in thofe high mountains which feparate Little Bukharia 
from the dominions of the Great Mogul; and, after paffmg 
through Great Bukharia and Karafxn, divides into two 
branches, one of which falls into the Khefil, and the other 
into the Cafpian Sea, towards the borders of the province 
of Aftarabad. The Amu abounds with ail forts of excel- 
lent fifti, and its banks are the moft charming in the world. 
Along them grows'thofe excellent melons and other fruits 
fo much efteemed in Perfia, the Indies, and Rufiia. 
j. The river Khefil nfes in-the mountains-to the north-eaft 
of the province of Samarkant, and falls into the lake of Aral 
or Eagles, 50 or 60 miles below its junttion with a branch 
of the Amu. Its banks are exceeding fertile wherever they 
are cultivated. 

I he Sir or Dclna nfcs -in tnfi mountains to the eaft of 
Little Bukharia, and after a long courfe weftward, along 
the borders of the Bukhanas- and. Ivarafni, falls at Lit into 
the lake Aral 
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Karafm is at prefent inhabited by three forte of people, Tardry, T 
“ Sarts. Turkmans, and Ufbeck Partars. With regard1 ** the harts, Turkmans, and Ufbeck Tartars. With regard 

to the tirft of thefe, we are told, that they are the ancient 
inhabitants of the country, or thole who were fettled there 
before the Ulbecks became mafters of it; and that they 
fupport themfelves like the I urkmans by their cattle and 
hufbandry. The Turkmans or l urkomans came originally 
from Turkeftan or the parts of Tarcary to the north of Ka« 
rafm and Great Bukharia, towards the nth century. They 
divided into two parties; one of winch went round the north 
fide of the Cafpian Sea, and fettled in the weftern parts of 
the Greater Armenia, from thence called Turkomama, or 
the country of the Turlomam, The fecond party turned fouth» 
and relied about the banks of the river Amu and the (bores 
of the Calpian Sea, where they ftill poffefs a great many 
towns and villages, in the countries of Karafm and Aftara- 
bad. 

The name of UJbcchs, which the ruling tribe of the Tar- 
tars of Karalm and Great Bukhana bear at prefent, is de* 
rived from one of their khans. I he Ulbecks of Karatm 
art divided into feveraj hords, and live for the moft part by- 
rapine;. relembling in all refpedls thofe of Great Bukharia, 
excepting that they are much more rude _ and uncivilized. 
I,ike the Turkmans, they dwell in winter in the towns and 
villages which are towards the middle of Karafm ; and in 
fummer the greater part of them encamp in the neighbour- 
hood of the Amu, or in other places where they can meet 
with pafture for their cattle, always watching (or fome con- 
venient opportunity to rob and plunder. They never ceafc 
making incurfions upon the adjacent territories of Perfia or 
Great Bukharia, and are to be reftrained by no treaties or 
engagements whatfoever. Although they have, fixed habi- 
tations, yet, in travelling from one place to another, they 
carry with them all their effects of value, conformable to 
the way of living in ufe among their anceftors before they 
had fettled dwellings. 

Thefe Tartars, it is faid, never ride without their bows,, 
arrows, and. (words, although it be in hawking or taking, 
any other diver (ion. i hey have no arts or (ciences among 
them, neither do they till or fow. They are great devaur- 
ers of flefh, which they cut in fmall pieces, and eat greedily 
by handfuls, efpecially horfe fiefii. _ . 

Their chief drink is four mare’s milk, like that in ufe 
with the Nogays. They eat their victuals upon the ground, 
fitting with their legs double under them, which is their, 
pofture alfo when they pray. 

All thefe tribes have abundance of camels, horfes, and 
(beep, both wild and tame. Their Iheep aie extraordinary 
large, with, great tails weighing 60 or >0. pounds. I here 
are many wild hories in the country, which the iartars fre- 
quently, kill with*their hawks, ft hefe birds are taught to 
leize upon the head or neck of the bcaft ; which being tired 
with toiling to get rid of this cruel enemy, the hunter, who 
follows his game, comes up and kills him. borne travellers 
tell us, that the inhabitants of this country have not the ure 
of gold, filver, or any other coin, but barter. theirrcattle for 
neceffaries. Others tell us, that they have money, particu, 
larly a piece ot filver calledthe value near the fourth 
part of. a crown. It is round, and has on one fide, the name 
of the country, and on the other that of the khan, with the 
year of the hegira. There are .alfo, it is laid, (mall pieces 
of copper, of different fizes, which.anfwer to our pence, half- 
pence, and fai things. 

As to the government of Karafm, the Ufbecits being 
mafters, it is commonly veiled in divers princes of that tribe 
of the fame houfe; of whom, notwithftanding, only one has 
the title of lhany with, a kind of fupeiiority over the others. 
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trtary. This khan has no fort of dependence on him of Great Buk- 
rv~“ haria, or any other prince. 

Bukharia, Bokhariay Bokariay Bogaria, or Bobaria, is the 
name given to all that region or traft of land lying between 
Karafm and the Great Kobi, or Sandy Defert, bordering 
on China. It is divided into the Great and Little Bukha- 
ria. For an account of which, fee the article Bukharia. 

The inhabitants of thefe different countries, which are 
known by the name of Tartaryy have a tradition among them- 
felves that they are all fprung from one common ftock, and 
that they are of the molt remote antiquity, fo this tradition 
much credit is due ; for they are known to be the dcfcendants 
of the ancient Scythians. But when M. Bailly contends that 
the Tartars are the molt ancient of nations, and the civili- 
zers of mankind, he writes without authority, and advances 
a paradox at which every mind muft recoil. Among the 
Tartars there are no hiftorical monuments of antiquity and 
credit ; for all their writings extant, even thofe in the Mo- 
gul dialed!, are long fubfequent to the time of Mohammed ; 
nor is it pofiible, fays Sir William Joacs, to diltinguifh their 
traditions from thofe of the Arabs, whole religious opinions 
they have in general adopted. M. Bailly difplays indeed 
great learning and ingenuity in his attempt to derive civili- 
zation from this fource ; but the greateft learning and acute- 
nefs, together with the charms of a moll engaging ityle, 
can hardly render tolerable a fyftem, which places an earth- 
ly paradife, the gardens of Hefperusy the iflands of the Ma- 
canty the groves of Elyfium, if not of Eden, the heaven of 
Indra, the Periftan or fairy land of the Perfian poets, with 
its city of diamonds and its country of Shadcam, fo named 
from Pleafure and Love, not in any climate which the com- 
mon fenfe of mankind confiders as the feat of delights, but 
beyond the mouth of the Oby, in the Frozen Sea, in a re- 
gion equalled only by that where the wild imagination of 
Dante led him to fix the word of criminals in a date of pu- 
nifhment after death, and of which he could not, he fays, 
even think without fhivering. 

Before the era of Mohammed the Tartars had no litera- 
ture. The magnificent Chengiz, whofe empire included an 
area of near 80 fquare degrees, could find none of his own 
Mongals, as the bell authors inform us, able to write his 
difpatches ; and Timur or Tamerlane, a favage of Itrong 
natural paits, and palfionately fond of hearing hiltories read 
to him, could himfelf neither write nor read. It is true, that 
by fome Arabian writers mention is made of a let of Tartarian 
chara&ers, faid to confilt of 41 letters; but from the deferip- 
tion of thefe chara&ers, Sir William Jones, with much plau- 
fibility, fulpedfs them to have been thofe of Tibet. 

tic Re. “ From ancient monuments therefore (continues the learn- 
ed prefident) we have no proof that the Tartars were them- 
felves well inftrudted, much lefs that they inllrudled the 
world ; nor have we any itronger reafon to conclude from 
their general manners and character, that they had made an 
early proficiency in arts and fciences ; even ot poetry, the 
molt univerfal and moll natural of the fine arts, we find no 
genuine fpecimens aferibed to them, except fome horrible 
war-fongs expreffed in Perfian by Ali ot Yezd, and polfibly 
invented by him. After the conquelt ot Perfia by the Mon. 
gals, their princes indeed encouraged learning, and even 
made aftronoinical obfervations at Samarkand ; as the Turks 
became polifhed by mixing with the Perfians and Arabs, 
though their very nature, as one of their own writers coa- 
fefies, had. before been like an incurable dijiemper, and their 
minds clouded 'with ignorance: thus alfo the Mancheu mo- 
narchs of China have been patrons of the learned and inge- 
nious, and the emperor Tien-Long is, it he be now living, 
a fine Chineie poet. In all theie inftances the Tartars have 
reiembkd the Romans, who, before they had fuodued 
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Greece, were little better than tigers in war, and Fauns or Tartary 
Sylvans in fcience and art. 

“We may readily believe thofe who affure us, that fome a ^ 
tribes of wandering Tartars had real (kill in applying herbs 
and minerals to the purpofes of medicine, and pretended to 
{kill in magic : but the general character of their nation 
feems to have been this; they were profeffed hunters or 
filhers, dwelling, on that account, in forefts or near great 
rivers, under huts or rude tents, or in waggons drawn by 
their cattle from ftation to ftation ; they were dexterous ar- 
chers, excellent horfemen, bold combatants, appearing often 
to flee in diforder for the lake of renewing their attack with 
advantage ; drinking the milk of mares, and eating the flefh 
of colts ; and thus in many refpe&s refembling the old A~ 
rabs, but in nothing more than in their love of intoxicating 
liquors, and in nothing lefs than in a tafte for poetry and 
the improvement of their language.” 

Brim Tartary. See Crimea. 
TASSEL, a fort of pendant ornament at the corners of 

a cufhion or the like. In building, taffels denote thofe 
pieces of board that lie under the ends of the mantlet trees. 

TASSO (Torquato), a juftly celebrated Italian poet,, 
was born at Sorrento in the kingdom of Naples, in 1544. 
He was the fon of Bernardo Taffo, the author of feveral in- 
genious compofitions both in verle and profe; and of Portis 
de Roffi, a lady of an illullrious family of Naples. 

His father being obliged to accompany the prince of Sa- 
lerno to the emperor Charles V. upon a deputation from 
Naples to remonftrate againft erefting the inquiiition there, 
committed the care of his fon, then three years old, to An- 
geluzza, a man of great learning ; who, we are told, at this 
tender age began to teach him grammar : at four he was 
fent to the Jeluit’s college, and at feven was well acquaint- 
ed with Latin and Greek. At 12 years of age he went 
from Rome to Mantua, where his father had entered into 
the fervice of the duke Guglielmo Gonzago : he had then 
completed his knowledge of the Latin and Greek langua- 
ges ; he was well acquainted with rhetoric and poetry, and 
a mafter of Ariftotle’s ethics ; he had^ilfo ftudied the pre- 
cepts of Mauritio Cataneo with particular attention, and 
ever after reverenced him as a fecond father. 

He was foon after fent to the univerfity of Padua ; and, 
in his 18th year, publifhed his Rinaldo, a poem written up- 
on the plan of Homer’s Odyfi'ey. This-extended his repu- 
tation throughout all Italy ; but greatly difpleafed his fa- 
ther, who forefaw that it would feduce him from ftudies of 
more advantage. He went to Padua, to remonftrate againlt 
his apparent purpofe of giving himfelf up to philofophy and 
poetry, and made ufe of many very harfh expreffions, which 
Taffo heard with a patience and tranquillity that made the 
old gentleman ftill more angry : “ Of what ufe is that phi- 
lolophy on which you value yourfelf fo much ?” “ It has 
enabled me (replied Taflb) to endure the harfhnefs of your 
reproofs.” 

He foon after went to Bologna, by the invitation of the 
city and college ; but in a little time returned to Padua at 
the prtffuig inftances of Scipio Gonzaga, who had been 
elefted prince of the academy that had been eftablifhed in 
that city by the name of the JEtherei. He was incorpora- 
ted into this lociety, and took upon himfelf the . name of - 
Pentito. 

In this retreat he formed the defign.of his^m^/fl/rw De- 
livered, invented the fable, ditpofed the parts, and determi- 
ned to dedicate it to the houfe of-Efte ; but whether to * 
Alphonfo II. the laft duke of Ferrara, or his brother the : 
cardinal Luigi, to whom he had already dedicated his Ri- 
naldo, he was yet in doubt.. Being preffed by both the 
brothers to refide. with theai at Ferrara, he confented. The 

duke.- 
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<3uke gave him an apartment in his palace, where he lived 

peace and affluence, and profecuted his work ; which he 
now determined to dedicate to the duke, and which was 
publiffled by his patrons, book by book, as he finifhed 
them. 

When he was about 27, he publifhed a padoral comedy 
called Aminta ; which was received with univerfal applaide, 
ars a mafterpiece in its kind, and is the original of the Pajlor 
Fido and F'tUt di Sciro. 

In the 30th year of his age he finiffled his Jerufahm, and 
the whole was reprinted and publifhed together : the fuc- 
Cefs of it was allonidling; it was tranflated into Latin, 
French, Spanifh, and even the Oriental languages, almoft as 
foon as it appeared. 

But it was Taflb’s fate to become wretched from the 
moment that he gained the fummit of reputation; very foon 
after his cfervfalem was publifhed, he loft his father, who 
died at Oftia upon the Po, the government of which place 
had been given him by the duke of Mantua ; bis Jtrufakm 
was attacked by a fwarm of ignorant but petulant critics, 
who gave the preference to the rhapfodies of Pulci and Boy- 
ardo ; and the perfidy of a friend drew upon him much 
greater misfortunes. 

This friend was a gentleman of Ferrara, to whom Taflb 
had indifcreetly communicated feme tranfa&ions of a very 
delicate nature concernin 1 his patron the duke, with whom 
he lived. This fecret being betrayed, TafTo reproached his 
friend for his treachery ; and this reproach was retorted in 
fuch a manner as provoked PafTo to itnke him. A chal- 
lenge immediately enfued, and the opponents met and enga- 
ged ; but during the rencounter, three brothers of Taflb’s 
antagonift came up, and all fell upon him together : Taffo 
defended himfelf fo well, that he wounded two of them, and 
kept his ground againlt the others till fome people came up 
and parted them. '1 his made a great noife at Ferrara, 
where nothing was talked oF but the valour of Taffo ; and 
it became a kind of proverb, “ That Tafib, with his pen 
and his fword, was fuperior to all men.” 

The duke being informed of the quarrel, banifhed the 
brothers from his dominions, confilcated their eftates, ard 
Taffo himfelf he fflut up in prifon, under pretence of fecu- 
ring him from any future attacks ot his enemies. 

Taffo found means to efcape from this confinement, after 
having fuffered it about a year ; and, being now about 34 
years of age, retired to Turin, where he was foon known 
and recommended to the duke of Savoy, who fhowed him 
many marks of efteem and affc&ion : but Taffo, fearing 
that the duke of Ferrara would require him to be delivered 
tip, and that the duke of Savoy would choofe rather to com- 
ply than forfeit the friendfflip of that prince, precipitately 
fet out *or Rome alone, and without proper neceffaries for 
fuch a journey. 

He got fafe. however, to Rome ; where he went direftly 
to his friend Mauritio Cataneo, who received him with great 
kindnefs, and the whole city feemed to rejoice at the pre- 
fer.ee of fo extraordinary a perfon. He was vifited by prin- 
ces, cardinals, prelates, and all the learned in general. But 
bein'.?- impatient of exile, he took meafures to make his 
peace with the duke, and fucceeded. 

The duke received him with great appearance of fatisfac- 
tion. and gave him frefh maiks of his efteem. But Taffo 
having made fome attempts on the princefs Leonora, whom 
he has celebrated in feveral of his verfes, the duke her bro- 
ther, believing, or pretending to believe, that his ill condu<!ft 
proceeded from a difordered underftanding, caufed^ him to 
be ftribtly confined in the hofpital of St Anne. 1 affo ap- 
plied to the duke, by every friend he had, to releafe him 
from this confinement; but the duke coldly anfwered, that 

inftead of endeavouring to procure the enlargement of a per- Tafo, 
fon in his condition, they ought rather to exhort him to fub- v— 
mit patiently to fuch remedies as were judged proper for him. 
Taffo was certainly difordered in his mind, whether as the 
effeft or caufe of this confinement: he was confcious that 
he laboured under fome diftemper, and he believed the caufe 
of it to be fupernatural, and fancied himfelf haunted by a 
fpirit that continually diforde ed his books and papers ; to 
which, however, the tricks played him by his keepers might 
contribute. He continued, notwithftauding, to folicit the 
interpofition of all the powers in Italy, to whom he could 
find means to apply, particularly the emperor and the pope; 
but without fuccefs. At laft, after he had been a pri'oner 
feven years, Vincentio Gonzaga prince of Mantua came to 
Ferrara among other great perfonages, during the ieftivals 
and rejoicings that were held there on the marriage of Cae- 
far of Efte with Viro-irria of Medicis, procured his liberty, 
and took him with him to Mantua, he being then in the 
4 2d year of his age. 

At Mantua he lived about a year in great favour with 
the prince, and in all the fplendour and affluence which the 
favour of great princes confers: but he was weary of a ftate 
of dependence, however fplendid and luxurious; and there- 
fore refolved to go to Naples, and endeavour to recover his 
mother’s jointure, which had been feized by her relations • 
when he went into exile with his father Bernardo. With 
this view he procured letters of recommendation to the vice- 
roy ; and having taken leave of the prince of Mantua, he 
went firft to Bergamo, where he ilaid fome time, and from 
thence proceeded to Naples. 

At Naples he immediately commenced a fait at law for 
the recovery of his right, and divided his time between a 
profecution of that and his ftudies. But during the fum- 
mer he retired to Bifaccio with one Giovanni Batifta Man- 
fo, with whom he had contra&ed an intimate friendfflip. 

Taffo, who was now in his 45th year, appeared to Manfo, 
while they were at Bifaccio, to be affedled with a melan- 
choly, which had very fingular eftefts ; he therefore very 
frequently queAoned him about them ; and r affo told him 
that he had a familiar fpirit, with whom he frequently and 
freely converfed. Manfo treated this as an illufion, but 
Taffo ftill affirmed it to be real ; and telling him that the 
foirit would meet and converfe with him the next day, in- 
vited him to be prefent Manfo coming at the hour ap- 
pointed, faw Taffo fix his eyes with great earneftnefs upon 
a window, and perceiving him to continue without motion, 
he called him feveral times by his name. Taffo made no 
reply ; but at length cried out with great vehemence, 
“ 'There is the friendly fpirit that is come to converfe with 
me; look, and be convinced that what I have faid is true.” 
Manfo looked, not yvithout fome lurprife, but faw nothing 
except the fun beams which fhone through the window. 
He was juft going to afk where the pretended fpirit was, 
when he was prevented by 'Taffo’s fpeaking with great ear- 
neftnefs to fome imaginary being, fometimes putting que- 
ftions, and fometimes giving anlwers, in a manner fo plea- 
fing, and with fuch elevation of expreftion, that Manfo had 
no defire to interrupt him : the converiation at laft ended 
by the fuppofed departure of the fpirit ; when Taflo turn- 
ing round to his friend, a(ked if his doubts were removed ? 
'To which he made no reply, being fo much amazed that he 
gladly waved all farther converfation on the fubjeft. 

Finding his law-fuit not likely to be foon determineJ, he 
went from Naples to Rome, where he continued about a 
year in high favour with Pope Sextus Quintus; and then 
went to Florence, at the preffing invitation of Ferdinando 
grand duke of Tufcany, who had been cardinal at Rome 
when Taffo firft refided there. 

Having 
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Having ipent about another year at Florence, he return- 

ed again to Naples ; and there applied himfelf to correft his 
Jerufakrri' Delivered. Soon after the publication of this 
work, Hippolito Aldrobandini fucceeded Sextus Quintus to 
the papacy, by the name of Clement the VIIthT'and his 
two nephews, Cynthio and Pietro Aldrobandini, were crea- 
ted cardinals. Cynthio, who was a great patron of learn- 
ing and genius, and had known Taffo when he laft refided 
at Rome, prevailed with him once more to leave his retreat 
at Naples, and live with him in that city. Here he conti- 
mied till his 50th year; and being then again weary of his 
lit nation, and defirous to profecute his law-fiiit, he obtained 
pt rmiffion to retire once more to Naples, where he took no 
his abode with the Benediftine fathers in the convent of 
St Severin. Cardin?.! Cynthio, however, found means to 
recal him again to Rome, after a very fhort abfence, by ha- 
ving prevailed with the Pope to confer upon him the ho- 
nour of being publicly and folemnly crowned with laurel in 
the Capitol. 

He fet out from Naples to receive this honour, with a 
prefage that he Ihould never return ; and arrived at Rome 
in the beginning of the year 1595, being then about 
years old : he was met at the entrance of the city by many 
prelates and perlons of diftinction, and was introduced by 
the two cardinals to the pope, who complimented him by 
laying, “ I hat his merit would confer as much honour 
on the laurel he was about to receive, as the laurel had for- 
merly conferred on others.” Orders were immediately given 
to decorate not only the pope’s palace and the Capitof, but 
a the pi incipal ftreets through which the procelfion was to 
pais : but Taflb, whether from an habitual dejedion of 
mind, or a lecret fenfation of the firft approaches of a dif- 
eafe which he apprehended would be fatal, declared that all 
theie pompous preparations would be in vain. 

It happened, that while they were waiting for fair wea- 
ther to celebrate the folemnity, cardinal Cynthio fell lick • 
and, before he was perfedly recovered, Taffo himfelf was ta- 
ken ill, asd died on the 15th day of his ficknefs, aged 51. 
His poems have acquired him an immortal reputation. The 
principal of them are, 1. Jerufalem Delivered. 2. Jerufalem 
Conquered. 3. Rinaldo. 4. The Seven Days of the Crea- 
)}?n' Torimond. 6. Amiata, &c. All i ado’s works were printed together at Florence in 1724, 
m fix volumes folio, with the pieces for and againft his Te- 
rufalem Delivered. A fplendid edition of this Tail poem was 
printed at Venice m 1745, in folio. The heft edition of 
Mirebaud's French trandation is that of Paris in 1737, i„ 
two vols i 2mo. _ His stminta and Gierufalemme Liberata have 
been trar.flated into Englii-lv 

. ^1 E, a certain ifeniation, or clafs of fenfations, ex- 
cited in the mind by certam bodies, which are called fapid, 
applied to the tongue and palate, and moiftened with the fa- 
hva. 1 his is the original and proper meaning of the word 
tajle (lee Metaphysics, n* 46) ; but as the qualities of 
bodies which produce thefe fenfations are unknown, they 
have in all languages got the names of the fenfations them- 
lelves, by that figure of fpeech which fubftitutes the caufe- 
tor the effeft. Hence we talk of the taftes of fugar, worm- 
wood, honey, vinegar, &c. ; and fay, that the tafte of fuear 
is (weet and of vinegar four. Taftes have been divided in- 
to limple and compound ; and philofophers have to very 
little purpofe endeavoured to afeertain the number of each 
pecies. Attempts have hkewife been made to determine 
rom their taftes the cffe&s of different fubftances on the 

human body, taken into the ftomach as food or phyfic; 
but by ftating the refults of thp various inquiries, we ftrould 
be more likely to miflead the unlearned reader, than to 
communicate ufeful information to readers of any defeription. 
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Whoever is defirous of information on the fubjedl may con- TaAe. 
fult Phil. Tranf. N° 280, 299 ; and Abercromb. Nov. Med.  v— 
Clovis. 

Taste is likewife ufed in a figurative fenfe, to denote 
that faculty of the mind by which we perceive and enjoy 
whatever is beautiful or lublime in the works of nature or 
of art. . Like the tafte of the palate, tin's faculty reliihes 
fome things, is difgufted with others, and to many is indif- 
ferent ; and from thefe obvious analogies between it and 
the external fenfe it has obtained its name. It has like- 
wife been called an internal./£«/<-, and by one philofopher * * Dr Hut. 
a repex/enfe ; whilft others have confidered it, not as a dif-c^”* 
tinct faculty or fenfe, but as the joint exertion of perception 
and judgment in fome cafes, and as a play of the imagina- 
tion in others. 0 

To decide among thefe different opinions, it will be ne- 
celfary to afeertain, if we can, what are the obje&s of this 
faculty; for we hardly think that every thing which is 
beautiful, either in nature or art, can with propriety be 
called an objeft of tafte. Scarlet, blue, green, and yellow, 
are all beautiful colours, and a cube and a fphere are beauti- 
ful figures ; but it does not appear to us, that a man could 
be laid to have either a good or a bad tafte for relifhing the 
perception of a fear let more than that of a yellow colour, 
or a fphertcal more than a cubical figure. A native of Afri- 
ca confiders thick lips and a flat nofe as effential to female • 
beauty ; whilft the inhabitant of Europe prefers to all other 
forms of the nofe that which is called Grecian, and is dif- 
guited with bps either very thick or very thin. But upon 
what principles can we fay that the African has a bad, and 
the European a good, tafte ? 

With refpeft to the obje&s of the external fenfe, we are 
generally fo conftituted by nature as to relifh, in the higheft: 
degree, thole kinds of food which are moft wholelomej 
am. fuch A tafte, which we believe is always found in in- 
ants, is juftly faid to be found and uncorrupted. It is in 

the higheft pei fe&ion too at firft ; for it depends not upon 
culture of any kind, and is incapable of improvement. The 
reverfe of all this is the cafe with relpeft to internal tafte ; 
of which the variety is obvious to the moft carelefs obferver, 
and is found, on examination, to be ftill greater in reality 
than it is in appearance. Every voice is indeed united in ao- 
plauding elegance, propriety, fimplicity, fpirit in writing; 
and in blaming fuftain, affeaation, coldnefs, and a falfe bril- 
liancy.^ but when critics come to particulars, this feeming 
unanimity vaniflies ; and it is found that they had affixed 
very different meanings to the fame expreffions. Perhaps 
no man ever attentively beheld the rifing or the fetting fun 
without feeling fome emotions of pleafure which filled his • 
mind ; or went for the firft time into fuch a building as the 
cathedral church of York, without being (truck with a plea- 
ting, though folemn, reverence. Yet it is certain, that theemo- 
tions of the clown, however acute he may be by nature, and 
perfect m all his faculties, are not the fame, at lead in de- 
gree, with thofe of the poet or philofopher when contem- 
plating the riling or fetting fun ; or of the fcientific me- 
chanic when viewing the ftru&ure of the pillars and roof of 
the Gothic cathedral. We are not indeed fure that the 
pleafure of the clown on thefe occaiions riles above that of 
mere fenlatron. Any bright and beautiful objeft prefent- 
ed to the eye, gives a pleafing fenfation to the mind, in 
confequence of that peculiar agitation which fuch objedla 
communicate to the optic nerves and the brain ; and to us 
it appears, that the clown feels nothing more than this from 
the view of the rifing fun or the magnificent church. Per- 
haps he may compare the fenfations which he feels on thefe 
cccafions with others which he has formerly felt in fome de- 
gree fimilar to them, and have his pleafure-heightened by the 

exercife 
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'Tafte- exerelfe o? that faculty of which the r ... 

UDOn comparifon ; but we have no realon to fuppofe, that 
from the rifing fun he receives any emotions different m 
rjiind from what he would receive from a blazing heath, 
were it accompanied with the fame varying tints of colour ; 
or that the church impreffes on his fancy more than that 
wonder with which he would view any other building equal- 
ly large and equally novel, though of a form very different. 
In poetry and painting the vulgar are always delighted with 
the melody of the verfe and the brilliancy of the colours ; 
and think of nothing elfe as beauties, either in the one or 
in the other, unlefs the painting be the piaure of fome 
&nown obi eft, and the poem defcribe fcenes or aftions in 
which they may be felfifhly interefted. Hence it is that 
the vulgar are mote captivated by the fplendor of the Vene- 
tian ftyle of painting, than by the fimple grandeur of the 
Roman and Bolognian Schools; for the art of the former, 
which has been carried to the higheft degree of perfection, 
is to give pleafure to the eye or the fenfe ; that of the lat- 
ter is to fill the imagination. The powers exerted in the 
former fchool Sir Jofhua Reynolds calls the language oi 
painters, which he compares to an empty tale^ told by an idwt, 
full of found and fury, Jignify'tng nothing. The compofitions 
.of the latter fchools may be compared to the fublimity of 
Milton’s fentiments, which would be difgraced by t o e pet- 
ty ornaments to which it leaves not the reader at leifure to 

If this be fo, the pleafures which the vulgar derive from 
what are called objefts of tafle are merely gratifications of 

■the fenfdS ; or if any of thefe objefts ever in ter eft their 
higher faculties, it muft be by infpiring them with confi- 
dence or dread ; confidence of their own fafety, for inftance, 
if the building which they admire appear to them to be 
liable; and dread, if they have formed of it a contrary 
opinion. Very different is the pleafure which the man ot 
cultivated tafte derives from the beauties either of nature or 
of art : when he beholds the rifing or the fetung fun, he 
has indeed the pleafing fenfation, which is all that the ru„e 
man feels ; but along with this ariles in his imagination a 
.train of ideas, which hurries him beyond the objeft before 
•him to its beneficent effefts and its Almighty Creator : 
and if he has been much converfant with the works of de- 
fer iptive poets, a number of pleating ideas treafured up m 
his memory will, by the principle of affociation, pafs in re- 
view before him, though they be not connefted either with 
one another, or with the rifing or fetting fun, by a relation 
fo clofe as that of caufe and effeft. In like manner when 
the fcientiftc architeft views the Gothic cathedral, he mutt 
admire its folemn magnificence, though with lefs wonder 
:than it excites in the breaft of the clown ; but he feels an 
additional oleafure, derived from a fource to which the 
other has no accefs. He perceives the many contrivances 
difplayed in its ftrufture for uniting liability with light- 
nefs : and from contemplating the buildmg, he is inftantly 
•led by a natural train of thought to admire the flail ot the 
bUThe’nature of any perfon’s tafte, therefore, is generally 
determined from the charafter of his imagination and the 
foundnefa of his judgment. When any objeft either of lub- 
limity or beauty is prefented to the mind, every man is con- 
feious of a train of thought being immediately awakened in 
his imagination, analogous to the charafter or expreffion of 
the original objeft. The fimple per ception of the objeft we 
frequently find is infuffieient to excite thefe emotions unlefs 
it is accompanied with this operation.of mind; unlefs, ac- 
cording to common expreffion, our imagination is ieized, 
.and our fancy bufied in the purfuit of all thofe trains of 
thought which are allied to this charafter or expreih^n. 
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province is to judge Thus, tvhen we feel either tl.e beauty or 

ral feenery, the gay luftre of a morning in fpring, or the 
mild radiance of a fnmmer evening, the favage majefty of a 
wintry ftorm, or the wild magnificence of a tempefluous 
ocean, we are confcions of a variety of images m our minds, 
very different from thofe which the objefts themfelves can 
prefent to the eye. Trains of pleafing or of folemn thought 
arife fpontaneoufly within our minds ? our hearts fwell with 
emotions, of which the objefts before us feem to afford no 
adequate caufe; and we are never fo much fatiated with de- 
light, as when, in recalling our attention, we are unable to 
trace either the progrefs or the conneftion of thofe thoughts 
which have paffed with fo much rapidity through our ima- 

^"if the mind is in fuch a (late as to prevent this freedom of 
imagination, the emotion, whether of fublimity or beauty, is 
unperceived. In fo far as the beauties of art or nature af- 
feft the external fenfes, their effeft is the fame upon every 
man who is in poffeffion of thefe fenfes. But to a man in 
pain or in arief, whofe mind by tbefe means is attentive only 
to one objeft or confideration, the fame feene or the fame 
form will produce no feeling of admiration, which, at other 
times, when his imagination was at liberty, would have pro- 
duced it in its fulleft perfeftion. It is upon the vacant and 
the unemployed, accordingly, that the objefts ot tafte make 
the ftrongeft impreffion. It is in fuch hours alone that we 
turn to the compofitions of mafic or of poetry for amufe- 
ment. The feafons of care, of grief, or of buhnefs, have 
other occupations, and deftroy, for the time at leaft, our fen- 
fibility to the beautiful or the fublime, in the fame propor- 
tion that they produce a (late of mind unfavourable to the 
indulgence of imagination. , . , , , ^ 

There are many objefts of tafte, however, which produce 
not their full effeft on the imagination, but through the me- 
dium of the judgment. We have given one inftance in ar- 
chitefture, and fhall give another in fculpture. I he beauty 
of the Farnefe Hercules is one kind of beauty ; that of 
the gladiator in the palace of Chighi another ; and that of 
the Apollo of Belvidere a third. Each of thefe figures is 
acknowledged to be perfeft in its kind ; and yet Sir Joftiua 
Reynolds affirms, that the higheft perfeftion ol the human 
figure is not to be found in any one of them, but in that 
form which might be taken from them all, and would par- 
take equally o^ the aftivity of the gladiator, of the delicacy 
of the Apollo, and of the mufcular ftrength of the Hercu- 
les. If the judgment of this eminent artift be admitted, 
the perfeftion of tbefe ftatues cannot confift in any thing 
which is the immediate objeft of fenfe, either external or 
internal; but in fomething which, being perceived by the 
eye, is referred by the underftanding to what we know of 
the charafters of Hercules, Apollo, and the Gladiator, and 
which we believe it was the intention.of the ftatuanes to 
exprefs. Nay, there are objefts of which tafte is fometimes 
faid to judge, though they have little or no effeft whatever 
on the imagination. A book of abftraft faience, written m 
a prolix and intricate ilyle, might be laid to be in a bad 
tafte ; and had Swift, in his clear and fimple ftyle, written 
Jn Effay on the Human Unde rjl an ding, his work, fuppoftng 
him mafter of the fubjeft, would undoubtedly have dif- 
played more tafte than Locke’s, in which the terms are 
fometimes vague, and the periods often incumbered. 1 h.s 
is aftually the cafe of Berkeley, whom every man ad- 
mits to have been a writer of good tafte, though neither 7 he 
'Principles of Human Knowledge, The Dialogues on Matter, nor 
the beautiful work intitled The Minute Phtlojopher , capable 
of affording pleafure to the fenfes or the imagination. Hts 
beauty confiits merely in the perlpicuity of ^ £ 
which the underftanding alone is the judge. The met^ 
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phylical writings of Dr Reid pofTefs in an eminent degree 
■*T ^ fame beauty; and no man of true tafle can read them 

without admiring the elegant fimplicity of the compofition 
as much as the ftrength of the reafoning, and feeliny from 
the whole a pleafure which the poetical ilyle of Shaftefbury 
cannot communicate. 

I If this be a juil account of the pleafures of tafte, that fa- 
culty cannot be properly confidered as a mere internal fenfe, 
fmce to its enjoyments a well-ftored fancy is neceflary in 
fome cafes, and the reafoning power in all ; and the poet 
and the painter who wifli to excel in their refpeftive pro- 
feflions, muft not content themfelves, the one with filling 
the ear of the reader with mellifluous founds, and the other 

, with dazzling or deceiving the eye of the fpe&ator by the 
^ brilliancy of his colours, but both muft flrive for fame by 
i captivating the imagination ; whilft the architect, who a- 
j fpires to a fimilar celebrity, muft make the purpofe of his or- 
i naments obvious to every perfon capable of judging. The 
I landfcapes of Claude Lorrain, the mufic of Handel, the 

poetry of Milton, excite feeble emotions in our minds, when 
| our attention is confined to the qualities they prefent to 
1 our fenfes, or when it is to fuch qualities of their compofi- 
| tion that we turn our regard. It is then only we feel the 
| fnblimity or beauty of their productions, when our imagi- 
P nations are kindled by their power, when we lofe ourfelves 
I amid the number of images that pafs before our minds, and 
I when we waken at laft from this play of fancy as from the 
I charm of a romantic dream. 
m . ^ obferved by Sir Joflnia Reynolds*, that tafte 

is fometimes praifed in fuch terms by orators and poets, who 
va- call it infpiration, and a gift from heaven, that though a Hu- 
ll dent by fuch praife may have his attention roufed, and a 
f defiie excited of obtaining this gift, he is more likely to be 
,| deterred than encouraged in the purfuit of his objeft. “ He 
H examines his own mind, and perceives there nothing of that 
I divine infpiration with which he is told fo many others have 
| been favoured. He never travelled to heaven to gather new 
|j ideas; and he finds himfelt poffeffed of no other qualifica- 

| turns than what mere common obfervation and a plain un- 
derflanding are able to confer. Thus he becomes gloomy 

jj amidft the fplendour of figurative declamation, and thinks it 
| hopelefs to puriue an objeft which he fuppofes out of the 

.1 reach o human induftry. But on this, as on many other 
I occafions, we ought to diftinguilh how much is to be given 

to enthufiafm, and how much to common fenfe; taking care 
| not to lofe m terms of vague admiration that folidity and 
I truth of principle upon which alone we can reafon.” Who- 
jever pofTefles the ordinary powers of perception, feniibility 
jj of heart, good fenfe, and an imagination capable of being 
■ ro, ec* b7 tbe ftriking objeftj of nature and of art, may, 

without infpiration, become, by mere experience, a man of 
fine tafte in the obje&s of which he afpires to be a critical 
judge. 

I his being the cafe, we may eafily account for the variety 
of taftes which prevail among men, not only as individuals 
but as nations. We have already mentioned the difference 
m one infiance between the European tafte and the Afri- 
can refpeaing female beauty ; and we may now affirm, as 
we hope to prove our affirmation, that the one tafte is equal- 

lly correft with the other. The charms of female beauty 
t-xift not in the mere external form and colour confidered 

Igy themfelves (for then the inanimate ftatue of the Venus 
de Medicis would give more delight to the European be- 

|holder than the fineft woman that ever lived) ; but we afib- 
ciate externa! beauty with fweetnefs of difpofition, and with 
all the train of endearments which take place in the union 
o the fexes; and it is this affociation which delights the 
man of talle, as giving refinement to an appetite which in 
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itfelf is grofs and fenfual. A fimilar affociation muft be 
ormed in toe breaft of the African who has any tafte; 

and as he never knew feminine foftnefs, or any of the en- 
dearinp- nnalirie* nf u,,.   v_ i -ti .'i • r >■ 

Tafte 

deanng qualities of the fex, but as united with thick lips, a 
flat nole, a black fkin, and woollv hair—a fable beauty of 
that defeription muft excite in his breaft the fame emotions 
that are excited in the breaft of an European by the fair wo- 
man with Grecian features. 

r ^l',t !®,there not.an i^al or perfedt beauty of the human form . 1 here certainly is, as of every other natural objeft ; 
-ut it cannot be the fame in Europe as in Africa, unlefs to 
a Being who is acquainted with all the peculiarities of form, 
national and individual, that are to be found among the in- 
habitants of the whole earth. It has been fuppofed, and 
we think completely proved, by one of the beft writers that 
we have on the philofophy of tafte *, that the fublimity or* 
beauty of forms ariles altogether from the aft'oeiations we con-/,, 
nect with them, or the qualities ofwhich they are expreffive 
to us. I he qualities expreffed by the male and female forms 
are very different ; and we would by no means think the 
woman beautiful who ftiould have the form of the Farnefe 
Hercules, or admire the ftiapes of the hero who ffiould be 
formed like the Venus de Medicis ; becaufe the prooortions 
of Inch a woman would indicate ftrength and intrepidity, 
where wewifhto find only gentlenefs and delicacy; and the 
delicate form of the hero would indicate foftnefs and effemi- 
nacy, where the oppofite qualities only can be efteemed. 
As we aff°ciat_e with the female form many defirable qualities, 
every woman is efteemed more or lefs beautiful as her figure 
anc features indicate a greater or fmaller number of thefe 
qualities ; and the fame is the cafe with refpedl to the qua- 
lities which adorn the male chara&er, and the form and fea- 
tures by which they are expreffed. Upon comparing a 
number of human beings with one another, we find, that 
with refpeft to every feature and limb, there is one central 
form to .which nature always tends, though ffie be continu- 
ally deviating from it on the right hand and on the left: 
( .,ee Aose). This form therefore is confidered as the moft 
perfect form of the fpecies, and moft expreffive of the qua- 
lities for which that fpecies is valued ; but in Africa, the 
central form, with refpedt to the proportions of the human 
body and the feature? of the human face, is very different 
from what it is in Europe ; and therefore the ideal or per- 
fect beauty of the human form and features cannot be the 
fame in both countries. No doubt, if a man could examine 
tiie limbs and features of every individual of the human 
race, he would difeover one central form belonging to the 
whole, and be led to efteem it the ftandard of beauty , but 
as this is obyioufty impoffible, the common idea or central 
form belonging to each great clafs of mankind muft be e- 
fteemed the ftandard of beauty in that clafs, as indicating 
moft completely the qualities for which individuals are e- 
iteemed. 1 hus there is a common form in childhood and a 
common form in age ; each of which is the more perfect as 
it is the more remote from peculiarities : but though age 
and childhood have fomething in common, we ffiould not 
deem the child beautiful who was formed exadlly like the 
moft handfome man, nor the man handfome who was form- 
ed exaftly like the moft beautiful child. This doftrine is 
well illuftrated by Sir Joffiua Reynolds*, who has applied 
it to every objed efteemed beautiful in nature; and proved 
that the fiipcriority of Claude Lorrain over the landfcape- 
pamters of the Dutch and Fiemifh fchools, arifes chitffy 
from his having generalized his conceptions, and formed his 
pictures by compounding together the various draughts 
which he had previoufly made fiohi various beautiful Icenes 
and profpeds. “ On the whole fays he), it ieems to me 
that there is but one prefiding principle which regulates and 
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Tafte. gives ftab.’lity to every art. The works, whether of poets, 
’“"v  painters, moralifts, or hiftorians, which are built upon gene- 

ral nature, live tor ever ; while thofe which depend tor their 
exiftenee on particular cuftoms and habits, a particular view 
of nature, or the flu&uation of falhion, can only be coeval 
with that which firft raifed them from obfeurity. All the 
individual objefts which are exhibited to our view by na- 
ture, upon clofe examination, will be found to have their 
blemilhes and defefts. The moft beautiful forms have fome- 
thiag about them like weaknefs, minutenefs, or imperfeaion. 
But it is not every eye that perceives thefe biemilhes : It 
mull be an eye long ufed to the contemplation and compa- 
iTon of thefe forms ; which alone can difeern what any fet 

' of objedxs of the fame kind has in common, and what each 
wants in particular.” 

From thefe reafonings the fame preat artift concludes, 
that the man who is ambitious of the charafter poiTelfmg 
a correa tafte, ought to acquire a “ habit of comparing and 
diuefting bis notions. He ought not to be wholly unac- 
ouainted with that part of philosophy which gives him an 
in fight into human nature, and relates to the manners, cha- 
raciers, paffions, and affedions- He ought to know fame, 
thing concerning the mind, as well as a great deal concern- 
in:? the tody, and the various external works of nature and 
of art; for it is only the power of didinguilhing right irom 
wrong that is properly denominated tafie. 

u Genius and taftc, in their common acceptation, appear 
fo be very nearly related; the difference lies only in this, 
that genius has fuperadded to it a habit or power of execu- 
tion.0 Or we may fay, that tafte, when this power is added, 
changes its name, and is called genius. They both, in the 
popular opinion, pretend to an entire exemption from the 
reftraint of rules. It is fuppofed that their powers are in- 
tuitive ; that under the name oh genius great v/orks are pro- 
duced, and under the name of tafe an exadjudgment is given, 
without our knowing why, and without being under the 
leaft obligation to reafon, precept, or experience. 

“ One can fcarce date thefe opinions without expofmg 
their abfurdity ; yet they are conftantly in the mouths of 
men, and particularly of illiterate and affeded cotmoifFeurs. 
The natural appetite, or tafte of the human mind, is for 
truth ; whether that truth refults from the real agreement or 
equality of original ideas among themfelves^ from the agree- 
ment of the reprefentation of any objed with the thing re- 
prefented, or from the correfpondence of the feveral parts 
of any arrangement with each other. It is the very fame 
tafte which reliftres a demonftration in geometry, that is 
pleafed with tlie refemblance of a pidure to an original, and 
touched with the harmony of mufre. 

« But belides real, there is alfo apparent truth, or opi- 
nion, or prejudice. With regard to real truth, when it is 
known, the tafte which conforms to it is and muft be uni- 
form. With regard to the fecondfort of truth, which may 
be called truth upon fufferance, or truth by courtefy, it is not 
fixed but variable. However, whilft thefe opinions and 
preiudices on which it is founded continue, they operate as 
truth ; and the art, whofe office it is to pkafe the mind as 
well as inftrud it, muft dired itfelf according to opinion, or 
it will not attain its end. In proportion as thefe prejudices 
are known to be generally diffufed or long received, the 
tafte which conforms to them approaches nearer to certain- 
ty, and to a fort of refemblance to real fcience, even where 
opinions are found to be no better than prejudices. And 
fince they deferve, on account of their duration and extent, 
to be confidered as really true, they become capable of no 
fmall degree of liability and determination by their perma- 
nent and uniform nature:. 
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“ Of the judgment which we make on the works of art, 

and the preference that we give to one clafs o. uit over an- 
other, if a reafon be demanded, the queftion is perhaps eva- 
ded by anfwermg, I judge from my tafte j but it dots not 
follow that a better anfwer cannot be given, though for 
common gazers tills may be fufficient. Every man is not 
obliged to^mveftigate the caufes of his approbation or dif- 

The arts would lie open for ever to caprice and ca- 
fualty, if thofe who are to judge of their excellencies had 
no fettled principles by which they are to regmate then de- 
cifions, and the merit or defeft of performances were to he 
determined by unguided fancy. And indeed vve may ven~ 
time to aftert, that whatever fpeeulativc knowledge is necel- 
fary to the artift, is equally and indifpenfably necefiary to 
the critic and the connoifteur. 

a The firft idea that occurs in the confideration of what 
is fixed -in art or in tafte, is that preliding principle which 
we have already mentioned, the general idea of nature. The 
beginning, the middle, and tne end of every thing tnat is 
valuable in tafte, is compriied in the knowledge of what is 
truly nature ; for whatever ideas are not conformable to 
thofe of nature or univerfal opinion, muft be confidered as 
more or lefs capricious ; the idea of nature comprehending- 
not only the forms which nature product s, but alio the na- 
ture and internal fabric and organization, as I may call it, 
of the human mind and imagination. General ideas, beauty* 
or nature, are but different ways of expreffing the fame 
thing, whether we apply thefe terms to ftatues, poetry, or 
pidlure. Deformity is not nature, but an accidental devia- 
tion from her accuftomed oraffice. i his geneial idea there 
fore ought to be called nature; and nothing elfe, conectly 
fpeaking, has a right to that name. Hence it plainly ap- 
pears, that as a work is condufted under the influence of * 
general ideas, or partial, it is principally to be eonfidered as 
the effedl of a good or a bad tafte. 

Upon the whole, we may conclude that the real fubftance, 
as it may be called, of what goes under the name of life, 
is fixed and eflablifhed in the nature of things; that there 
are certain and regular caufes by which the imagination and 
paffions of men are afthaed ; and that the knowledge of 
thefe caufes is acquired by a laborious and diligent invali- 
dation of nature, "and by the fame flow progrefs as vvii'dom 
or knowledge of every kind, however in!la»taneous its ope- 
rations may appear when thus acquired. A man of ie.il 
tafte is always a man of judgment in other refpefts ; and: 
thofe inventions which either difdain or {brink from reafon, 
are generally more like the dreams of a diileTupertd brain 
than the exalted enthufiafm of a found and true genius. In 
the midft of the higheit flights of fancy or imagination, rea- 
fon ought to prefide from firft to laft; and he* who Ihall de- 
cide on the beauties of any one of the fine arts by an ima- 
ginary innate fenfe or feeling, will make as ridiculous an 
appearance as the connoiffear mentioned by Dr Moor, who 
praifed as a work of the divine Raphael the wretched daub- 
ing by a Swifs copyift. The reader who wifhes for further 
in ft million in the philofophy of tafte, may confuk Gerard’s 
Effay on Tafte, with the differtations of Voltaire, d'Alem- 
bert and Montefquieu; Dr Blair’s Le&ures on the Belles- 
Eettres; Dr Reid’s Effays on the Lntelleftual Powers oH 
Man ; Alifon’s Effays on the Nature and Principles of 
Tafte ; and Sir Jofhua Reynold’s Difcourfes delivered m 
the Royal Academy. . ^ . 

TATE (Nahum), an Enghfh poet, born about, tne 
middle ©f the reign of Charks II. in Ireland, where he re- 
ceived his education. He was made poet-laureat to King 
William upon the death of Shad well, and held that place 
until the reign of George I. whofe firft birth-day 
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lived to write, and executed it with urufual fpirit. 
died in the mint in 1716, and was fucceeded in the laurel 
by Mr Eulden. He was the author of nine dramatic per- 

9 foi mances, a great number of poems, and a verfion of the 
Pfalms in conjunction with Dr Nicholas Brady. 

FA FIAN, a writer of the primitive church in the fecond 
century. He was born in AlTyria, and trained up in the 
heathen religion and learning. Coming over to Chriftianity, 
he became the difciple of Judin Martyr, whom he attended 
to Rome. While Judin lived, he continued deadily ortho- 
dox : but after Judin's death he made a fchifm, and became 
the author of a new feCt, condemning marriage, enjoininor 
abdinence from wine and animal-food, and fuffering only- 
water to be ufed in the holy myderies; whence his fol- 

t lowers were called Encratita and HydroparaJiaU. None 
, of his works are now extant but his piece againd the Gen- 

tiles ; or, as it is ufually intitled, his Oration to the Greeks. 
TA I IUS (Achilles), a native of Alexandria, was the 

author of a book on the fphere, which father Petau tranf- 
lated into Latin. I here is alfo attributed to him a Greek 

s romance on the loves of Leucippe and Clitophon, of which 
jli Salmafius has given a beautiful edition in Greek and Latin, 

I with notes. Suidas lays, that this Achilles Tatius was a 
I Pagan, but that he afterwards embraced the Chridian reli- 
P gion, and became a bifhop. Photius mentions him in his 
I Bibliotheca. 

TATONNEUR, in zoology. See Lemur. 
TATTOOING, or Tattowing, an operation in ufe 

among the iflanders in the South Sea for marking their 
t bodies with figures of various kinds which they confider as 

ornamental. It is performed by punfturing the fkin, and 
rubbing a black colour into the wounds. The indrument 

- tifed fomewhat refembles a comb, the teeth of which are re- 
peatedly di uck into the fkin by means of a fmall mallet. It 
is very painful; but the children are forced by their relations 
to fubmit to it. 

TAT I OU, a beat of a drum at nipht to advertife the 
» foldicrs to retreat, or repair to their quarters in the garrifbn, 

or to their tents in a camp. 
j I AVERNIER (John Baptift), a famous French tra- 
veller, was born in 1605. In the courfe of 40 years he 
travelled fix times to Turkey, Perfia, and the Ead Indies, 

'land vifitcd all the countries in Europe, travelling modly 
on foot. His travels have been frequently reprinted in fix 
|vols i2mo. He died on his feventh journey to the call, at 

fflMofcovv, in 1609. 
TAVIRA, oi-Tavu.a, a coniiderable town of Portugal, 

and capital of the province of Algarve, with a handfome 
! caftle, and one of the bell harbours in the kingdom, defended 
by a fort. It is feated in a plealant fertile country, at the 
nouth of the river Gilaon, between Cape Vincent and the 
Strait of Gibraltar, 100 miles wed by north of Cadiz. W. 

'Ong. 7. 46. N. Lat. 37. id. 
TAVISTOCK, a town of Devonfhire in England, fi- 

liated on the river Tavey or Tave, W. Long. 4. 12. N. 
at. 5c. 37. It fends two members to parliament, and gives 

he title ot marquis to the noble family of Rulfel duke of 
lied ford. 

TAUN TON, a large, elegant, and well built town of 
homerfetdure, 146 miles from London. It coniids princi- 
>ally of four dreets paved and lighted ; the market-place 
s fpacious, and has a handfome market-houfe, with a town 
mil over it, which was finifhed in 1773. It has an exten- 
|ve .woollen manufactory ; and in 1780 a filk manufactory 

'■as introduced. Its caltle, the ruins of which remain, was 
n 1643 defended for the parliament by colonel Blake a- 
aind an army of 10,: 00 men under lord Goring, but was 

■innantled by Charles II. In i6'85 the duke ot Monmouth 

TavviriV. 
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He made this place his head-quarters. Its church, which is- Turns 

large and beautiful, is a fine fpecimen of the florid Gothic 11 

dyle of architecture. The tower, which is lofty, is of ex- 
cellent workmanihip, crowned at the top with four fcatelv 
pinnacles, 32 feet high. The whole perhaps is not equalled 
in the kingdom. Taunton is pleafantly feated on the rive? 
Tone, which is navigable to Bridgewater; is reckoned the 
bed town in the county; and fends two members to parlia- 
ment. W. Long. 3. 17. N. Lat. 50. 39. 

TAURIS, or Tebris, a town of Perfia, and capital of 
Aderbeitzan. It was formerly the capital of Perfia, and 
is now the mod coniiderable next to Ifpahan ; for it con- 
tains 15,000 houfes, befides many feparate ihops, and about 
200,000 inhabitants. It is about five miles in circum- 
ference, and carries on a prodigious trade in cotton, cloth, 
filks, gold and filver brocades, fine turbans, and ihagreen 
leather. There are 300 caravanferas, and 250 molques. 
Some travellers fuppoie it to be the ancient Ecbatana; but 
ot this there is no certainty. It is feated in a delight- 
ful plain, furrounded with mountains, from whence a dream 
iflues, which runs through the city. E. Long-, a? m 
N. Lat. 38. 18. S 5 

TAURUS, a great chain of mountains in Afia, which 
begin at the eadern part of Little Carimania, and extend 
very far into the India. In different places they have dif- 
ferent names. 

Taurus, in adronomy, one of the 12 fignsof the zodiac. 
TAU TOLOGY, a needlefs repeating of the fame thing 

in different wofds. 
I AWING, the art of drefiing fkins in white, fo as to be 

fit for divers manufaftures, particularly gloves, &c. 
AH fkins may be tawed ; but thofe chiefly ufed for this 

purpofe are lamb, fheep, kid, and goat fkins. 
The method of tawing is this : Having cleared the fit in 9 

of wool or hair by means of lime, they are laid in a large 
yatt of wood or done, fet on the ground full of water, 
in which quicklime has been flacked ; wherein they are al- 
lowed to lie a month or fix weeks, according as the weather 
is more or Ids hot, or as the fkins are required to be more 
or leis foit and pliant. 

While they are in the vatt, the water and lime is changed 
twice, and the fkins are taken out and put in again every 
day : and when they are taken out for the lafl time, they 
are laid all night to foak in a running water, to get out the 
greateft part of the lime ; and in the morning are laid to- 
gether by fixes one upon another, upon a wooden leg, 
and are feraped doutly one after another, to get the fidh off 
from the fldhy fide, with a cutting two-handled indrument 
called a knife; and then they cut off the legs (if they are 
not cut oft before) and other fuperfluous parts about the 
extremes. Then they are'laid in a vatt or pit with a little 
water, where they are fulled with wooden pdlles for the 
fpace of a quarter of an hour ; and then the vatt is filled up 
with water, and they are rinfed in it. 

In the next place, they are thrown on a clean pavement 
to drain, and afterwards cad into a frdh pit of water, out 
of which they rinfe them well, and are laid again on the 
wooden leg, fix at a time, with the hair fide outermod: over 
which they rub a kind of whetdone very brifkly, to foften 
and fit them to receive four or five more preparations, given 
them on the leg both on the flefh-iide and the hair-fide, with 
the knife, after the manner above mentioned. 

After this they are put into a pit of w?.ter and wheaten- 
bran, and ilnred about in it with wooden poles, till the bran 
is perceived to dick to them, and then they are left: as they 
rife of themfelves to the top of the water by a kind of fer- 
mentation, they are plunged down again to the bottom ; 
and at the fame time fire is fee to the liquor, which burns as 

S s 2 eafily 
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Tawing, eafily as If It were brandy, but goes out the moment the 

1 a*- Ikins are all covered. 
~v-—' T’hey repeat this operation as ©rten as the (kins rife 

above the water ; and when they have done riling they 
take them out, lay them on the wooden leg, the fiefhy 
fide outwards, and pafs the knife over them to fcrape off 
the bran. 

Having thus cleared them of the bran, they lay the Ikins 
in a large bafleet, and load them with huge ftone? to pro- 
mote their draining: and when they have drained fufficiently, 
they give them their feeding ; which is performed alter the 
manner following : 

For 100 of large (beep fkins, and for fmaller in propor- 
tion, they take eight pounds of alum and three of fea-falt, 
and melt the whole with water in a veffel over the fire, pour- 
ing the folution out, while yet lukewarm, into a kind of 
trough, in which is twenty pounds of the fineft wheat-flower, 
with the yolks of eight dozen of eggs; of all which is formed 
a kind of pafte, a little thicker than children’s pap ; which, 
when done, is put into another veflel, to be ufed in the fol- 
lowing manner. 

They pour a quantity of hot water Into the trough in 
which the paftc was prepared, mixing two fpoonfuls of the 
pafte with it; to do which they ufe a wooden fpoon, which 
contains juft as much as is required for a dozen of fkins: 
and when the whole is well diluted, two dozen of the 
fkins are plunged into it ; but they take care that the 
water be not too hot, which would fpoil the pafte and burn 
the (bins. . ' , , , 

After they have lain fome time in the trough they take 
them out, one after another, with the hand, and ftrctch them 
out; this they do twice : and after they have given them 
all their pafte, they put them into tubs, and there mil them 
afrefh with wooden peftles. . ' . 

Then they put them into a vatt, where they are fuffered 
to lie for five or fix days, or more ; then they take them 
out in fair weather, and hang them to dry on cords or racks: 
and the quicker they are dried the better ; *or if they be 
too long a-drying, the fait and alum within them are apt to 
make them nfe in a grain, which is an effential fault in this 
kind of drafting. 

When the fkins are dry, they are made up into bundles, 
and juft dipt in fair water, and taken out and’ drained : they 
are then thrown into an empty tub ; and after having lain 
fome time are taken out and trampled under foot. 

Then they draw them over a flat iron inftrument, the top 
of which is round like a battledore, and the bottom fixed 
into a wooden block, to ftretch and open them ; and having 
been opened, they are hung in the air upon cords to dry ; 
and being dry, they are opened a fecond time, by palling 
them again over the fame inftrument. 

In the laft place, they are laid on a table, pulled out, and 
laid fmooth, and are then fit for fale. 

TAX (Tftmr,'ft-om the Greek r-T', I. e. ordn, tnbutum), 
a tribute or ir pofition laid upon the fubjeft for the fupport 
of government See Revenue. 

ft is the ancient indifputable privilege and right of the 
houfe of commons, that all grants of fubfidies or parliamen- 
tary aids do begin in their houfe, and are firft be 'owed by 
them ; althou h their grants are not effedftual to all intents 
and purpofes until they have the affent ot the other two 
branches pf the legiflature.. See Commons. The general 
reafon given for this exdufive priyileoe of the houfe o; com- 
mons is, that the fupplies are raifed upon the body of the 
people, and therefore it is proper that they alone fhould 
have the right of taxing themfelves. This reafon would be 
rmanfwerable, if the commons taxed none but themfelves. but 
it is notcriousj that a very large (hare of property is in the 
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pofleffion of the houfe of lords; that this property is equal- Tai 
ly taxable, and taxed, as the property of the commohs; and '—r* 
therefore the commons, not being the foie peifons taxed, 
this cannot be the reafon of their having the foie right of 
raifing and modelling the fupply. 1 he true realon, arifing 
from the fpint of our conftitution, feems to be this. 1 he 
lords being a permanent hereditary body, cieafreu at plea- 
fure by the king, are fuppofed more liable to be influenced 
by the crown, and when once influenced to continue fo, than 
the commons, who are a temporary eleftive body, freely no- 
minated by the people. It would therefore be extremely 
dangerous to give the lords any power ot framing new taxes 
for the fuhjecl; it is fufficient that they have a power of 
rejecting, it they think the commons too lavifh or improvi- 
dent in their grants. But fo reafonably jealous aie the 
commons of this valuable privilege, that herein they will 
not fuffer the other houfe to exert any power but that of 
reje&ing. They will not permit the leaft alteration op 
amendment to be made by the lords to the mode of taxing 
the people by a money-bill: under 'which appellation are in- 
cluded all bills by which money is direaed to be railed up- 
on the fubjeft, for any purpofe or in any fhape whatfoever; 
either lor the exigencies of government, and collefted from 
the kingdom in general, as the land-tax ; er ror private be- 
nefit, and collected in any particular diftnft, as by turn- 
pikes, parilh rates, and the like. Yet Sir Matthew Hale 
mentions one cafe, founded on the praAice of pailiament in 
the reign of hlenry "Y I. wherein he thinks the loids may al- 
ter a money bill: and that is, if the commons grant a tax, 
as that of tonnage and poundage, for four years ; and the 
lords alter it to a lefs time, as for two years : here, he fays, 
the bill need not be fent back to the commons for their 
concurrence, hut may receive the royal affent without far- 
ther ceremony ; for the alteration ot the lords is conliit- 
ent with the grant ot the commons. But fuch an experi- 
ment will hardly be repeated by the lords, under the pre- 
fent improved idea of the privilege ot the houfe or com- 
rnons ; and, in any cafe where a money-bill is remanded to 
the commons, all amendments in the mode of taxation are 
fure to be rejected. 

The commons, when they have voted a fupply to his ma- 
jefty, and fettled the quantum of that fupply, ufually refolve: 
themfelves into what is called a committee of ways and means, 
to confider the ways and means of railing the fupply fo vo- 
ted. And in this committee every member (though it is 

-looked upon as the peculiar province of the chancellor of 
the exchequer) may propofe Inch Icheme X)t taxation as he 
thinks will be leaft detrimental to the public. The refolu- i 
tions of this committee (when approved by a vote of the 
houfe) are in general efteemed to be (as it were) final and 
conclufive. For though the fopply cannot be actually rai- 
fed upon the lubjeft till directed by an aft of the whole 
parliament, yet no monied man will fcruple to advance to 
the government any quantity of ready cafh, on the credit 

a bare vote of the houfe of commons, though no law be 
yet pafied to eftablifti it. 

The taxes which are raifed upon the luhjeft are either an* 
nual or perpetual. , , 

I The ufual annual taxes are thofe upon land and malt. 
See Land and Malt. 

H. The perpetual are, I. The cuftoms. 2. The exede- 
duty. 3. The falt-duty. 4. The poll-office. 5. The 
ftamp duty. 6. Houfe and window duty. 7. 'I he duty 
on hackney-coaches, and chairs. 8. That an offices and 
penfions.—See the articles Customs, Excise, lost, 
Stami;, House, Hackney, and Ovficks and Pen/tons. 

As to the application of all thefe, lee the articles RevE' 
nue, National Debit Funsis, and Civil List. TA2& 
4 



atation, 
Taxus 

TAX [3 
TAXATION. See Revenue, Tax, and Feodal Syjlem, 
TAXUS, the Yew tree, in botany : A genus of plants 

belonging to the clafs of d’cecia, and order of monodelpbia ; 
and in the natural fyftem ranging under the 51ft order, Co- 
nifera. The male calyx is triphyllous, gemmaceous, and 
imbricated : ther/e is no corolla ; the ftamina are numerous ; 
the antherae pekated and oftofid. The female calyx refem- 
bles the male ; there is ho corolla nor ftyle, and only one 
feed with a calycle refembling a berry very entire. There 
are only two fpecies mentioned by T.irnseus, the baccata 
and nucifera. M. Sonnerat has added a third, called rapen- 
Jis ; and Sir Charles Thunberg has inferted two more, the 
macrophylla and verticellata, in his Flora Japonica. 

The baccata, or common yew tree, is a native of Britain, 
France, Switzerland, &c. and of North America. It is 
diitinguifhed from the other fpecies by linear leaves which 
grow very dofe, and by the receptacles or the male flowers 
being fubglobofe. The wood is reddiih, full of veins, and 
flexible, very hard and Imooth, and almoft incorruptible. 
Its hardnefs renders it very proper for turners and cabinet- 
makers. It produces berries which are red, mucilaginous, 
and have a fweet mawkifli tafte. They are o'ten eaten by 
birds, and are therefore not poifonous: But it is a common 
opinion that the leaves are poifonous to cattle, and many 
fadfs are mentioned of horfes and cows having died by eat- 
ing them. Others, however, deny thefe fadts. It is found 
in feveral parts of the Highlands of Scotland in a wad 
flate. At Glenlure, near Glen Creran, in Upper Lorn, 
are the remains of an old wood of it. The place takes its 
name Irom the trees which grow in it; for Glenlure in the 
Gaelic language is no other than a corruption of Ghaniulr, 
i. e. “ The valley of yew trees.” It is of no great hei ht, 
bpt the trunk grows to a large frze. Mr Pennant has ta- 
ken notice of a very remarkable decayed one in Fortingal 
church-yard, the remains ot which meafured 56 feet and an 
half in circumference. 

The yew is at prefent almoft peculiar to church-yards ; 
hence fome naturalifts fufpedt that it is an exotic. Several 
reafons have been afiigned for its frequency in church yards. 
The firft is, that before the invention of gunpowder the 
warrior might never be at a lofs for a bow. 1 his is an opi- 
nion for which we have found no hiftorical evidence: and till 
fome be produced it is confidered merely as a conpdxure. 
There are feveral laws enadfed by our forefathers for encou- 
raging archery, but none of them mention the cultivation of 
the yew. The bows ufed in England were indeed made fre- 
quently of yew, but it was yew of foreign growth. In the 
reign of Elizabeth, a bow of the heft forei n yew fold for 
6 s. 8 d. while one made of Engliih yew fold only for 2 s. 
In 12 Edw. IV. it was ordained that every foreign mer- 
chant that thould convey any goods from any country Irom 
which how ftaves had formerly been brought to this coun- 
try, ftiould for cverv ton of goods bring four bow ftaves. 
A fimilar law was famed in the time of Richard III. It 
appears therelorc that the church-yards did not fupply the 
nation with hows. 

A fecond opinion concerning the introdudtion of yew 
tree*, into church yards is, that they were intended to de- 
fend the church againft ftorms. Put there are many other 
trees that would have anfwered this purpofe much better ; 
for the yew is of fo flow a growth, that it would be long 
before it could be of any fetvice at all, and is fo low that it 
could never be a fufficient flielter. A third opinion is, that 
Eeing an evergreen, it is an emblem of immortality. 1 his 
is a pretty idea ; but the misfortune is, that yew is always 
confidered as a tree of baleful influence. This opinion is as 
•old as Statius, who fays, mctuenda fuccu taxus. A fourth 
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opinion is, that when anciently it was the cuftom, as it ftil! 
is in Catholic countries, to carry palms on Palm-Sunday, 
the yew was fubftituted on fuch occafions for the paim. 
Two or three trees, the ufual number growing in church- 
yards, were fufhcient for fuch purpofes. This is the only 
opinion which receives any countenance from hiftory. 1 he 
following extract from Caxton’s Dire&ion for keeping 
Feafts all the Year, primed in 1483. will probably be confi- 
dered as decifxve on this fubjeft. It is taken out of the lec- 
ture for Palm-Sunday ; where the writer, after giving the- 
fcriptural account of our Saviour’s triumphant entrance into 
Jerufalem, proceeds thus : “ Wherefore holy chirche tlm 
day makyth folempne proceflyon, in mynd or the proceflyon 
that Cryft made this day. But for enchefon that we have 
non olyue that berith grene leef, a!gate therefore we take 
ewe in jlede of pahne and olyue, and beren about in proceflyon, 
and fo is thys day callyd Palme Sonday.” As a confirma- 
tion of this fawe may add, that the yews in the church- 
yards of Eaft Kent are at this day called palms. 

TAY, called by the Romans Tavus or Taus, the largefl 
river in Scotland. It rifes in Braidalbane, on the frontiers of 
Lorn ; and having in the pafpge of a few miles augmented 
its llream by the accelfion of feveral fmall rills, fpreads it- 
felf into a lake called Loch Dochart; out of which having 
run but a little {pace, it expands itfelf again. Leaving this 
fecond lake, it rolls fomt miles with a confiderable body of 
water, and then diffufes itfelf abroad in the fpacious Loch 
Tay ; which, reckoning from the fources of the river, is 24 
miles in length, though, ftritfly fpeaking, the lake is but 
1 3 : almoft as foon as it iflues from hence, it receives the ri- 
ver Lyon, coming out of Loch Lyon, and running through 
Glen Lyon ; which, having travelled in a manner parallel to 
it, Tom its lource, for a (pace of 25 miles, at length joins 
the Pay as it enters Athol, which it next traverfes, and, 
diredfing its courfe in a manner due eaft, receives almoft 
all the waters of that country. Bending then to the fouth, 
at the diilance of fix miles, it reaches Dunkeld ; which, in 
the language ■of our anceftors, {Unifies “the hill of hazels, 
was the very centre of the old Caledonia, and is at pre- 
fent efteemed the heart of the Highlands. The river is 
very broad here, infomuch that there is a ferry-boat over it 
at each end of the town. Declining ftill to the fouth-eaft, 
with a winding courfe, for above 12 miles, the Tay receives- 
a large fupply cf waters from the county of Angus ; and 
then running fouth-weft for eight miles more, is joined in 
that fpace by feveral rivers, the moft confiderable of which 
is the Almond. Turning then to the iouth eaft, at the di— 
fiance of about three miles, this copious river comes with a 
f welling ft ream to Perth, or St Johnfton’s, which is the capi- 
tal of the (hire of that name. 

The Tay, continuing ftill a fouth-eaft courfe, receives, a 
few miles below Perth, the river Erne ; which, ifiuing from 
a loch of the fame name, tiaverfes the county of Strathern, 
and pafles by Abernethy, once the capital of the Pidfifti 
kingdom ; fwelled by the waters of this laft river, the lay, 
running next diredfly eaft, enlarges itfelf till it becomes 
about three miles broad ; 1 ut contradfs again before the 
town of Dundee ; foon after which it opens into the Ger- 
man ocean. At the entrance of the frith, there are fands 
both on the north and on the fouth fide : the former ftyled 
Goa, the latter dlerlay and Dtumlan : and before thefe, in 
the very mouth of the frith, tlrofe which are called the Crofs> 
Sands. At Buttonnels, which is the northern promontory, 
there are two light-houfes. The fpace between the north- 
and the fouth fands may be near a mile, with about three 
fathoms water ; but being within the frith, it grows deeper, 
and in the road of Dundee is full fix fathoms. The frith 
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of Tay fs not indeed fo latye or fo commodious as that of 
i^orth, but from Buttonnefs to Perth it is not lefs than 40 
miles ; and the whole may be, without any great improprie- 
ty, ylcd a bar'our, which has h i1 e on one fide, and the 
fhires of Perth and Angus on the other, both very fertile 
and plealant countries. 

■ (I)r Jeremy), bifhop of Down and Connor in Ireland, was the fon of a barber at Cambridge, and there 
had his education. Upon entering into orders, he became 
divinity lecturer of St Paul’s in London ; and was, by the 
interest of archbifhop Laud, eledfed fellow of All foul’s 
coJege, Cambridge, in 1636. Two years after he became 
one of the chaplains of the archbifhop, who bellowed on 
him the redory of Uppingham in Rtitlandfhire. In j6a2 
he was chaplain to the king ; and a frequent preacher before 
mm and the court at Oxford. He afterward attended in 
the king’s army in the condition of a chaplain. Upon the 
declining of his majefty's caufe, he retired into Wales, where 
he was permitted to officiate as miniiler, and to keep a fchool, 
m order to maintain himfelf and his children. In this re- 
tirement he wrote feveral of his works. Having fpent fe- 
\eral years there, his family svas vifited with ficknefs ; and 
he loll three fens of great hopes within the fpace of two or 
three months. This affliction touched him fo feniibly, that 
it made him defirous to leave the country ; and, going to 
London, he for a time officiated in a private congregation 

loyalifts to his great hazard. At length meeting with 
.Edward lord Conway, that nobleman carried him over with 
him into. Ireland, and fettled him at Portmore, where he 
wrote his DuBor Dulkantium. Upon the Reftoration he 
returned to England ; foon after, he was advanced to the 
blinopric of Down and Connor in Ireland ; and had the ad- 
rmnulratio.n of the fee of Dromore granted to him. He 
was hkewife made privy-counfellor and vice-chancellor of 
the univerfity of Dublin ; which place he held till his death, 
lie died of a fever at Lifnegarvy in 1667, and was interred 
m a chapel which he himlelf had built on the ruins of the 
■old cathedral of Dromore. 

Iaylor (Dr brook), was born at Edmonton, Augufl 
3 3th 1685. He was the Ion of John Taylor, Efq; of Bif- 
ron’s-houfe in Kent, by Olivia, daughter of Sir Nicholas 
I ernpeit, 01 Durham, Baronet. His grandfather, Natha- 
niel i aylor, was one of thofe puritans whom “ Cromwell 
thought fit to eka.by a letter, datqd June 14th 16 ^3, to 
reprefent the county of Bedford in parliament.” The cha- 
racier of his father partook in no {mail degree of the aulfe- 
nty tnat had been tranfirutted to him 111 the line of his an- 
celtors, and by the fpirit of the times in which they lived • 
and to this caufe may be aferibed the difaffe&ion which 
fometimes fubfifted between the father and even 1'uch a fon 
a-> is the uibjeT of this article. i’he old gentleman’s mo- 
rofe temper, however, yielded to the powers of mufic ; and 
the moft eminent profeffors of the art in that period were 
bofpitably welcomed in his houfe. His fon Brook was in- 
duced, by.his natural genius, and by the difpolition of his 
tatner, which he waffled by all the means 111 his power to 
conciliate, to direft his particular attention to mufic ; and he 
became in very early life a dillinguiffled proficient in it.  
“ 1,1 a large family-piece, he is reprefented at the age of 13 
fitting in the centre of his brothers and filters j the two elder 
of whom, Olivia and Mary, crown him with laurel, bearing 
the iniignia of harmony.” 

To mufic he added another accomolifflinent, in which he 
equally excelled. “ His drawings and paintings, of which 
fome are ftill preferved, require not thole allowances for er- 
ror or imperfection with which we fcan the performances of 
even the fuperior dilettanti:—they will bear the tell of feru- 
tiny and critigiim from artifts themfelves, and thofe of the 
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firft genius and profflffional abilities.” Though he was emi- 
nent in the culture and praftice both of mulic and drawing 
1.11 his early youth, his wdiole attention was not occupied by 
diefe fafcinating arts. His claffical education was conduct- 
ed at home under a private tutor; and his proficiency in the 
otdinary branches of the languages and the mathematics was 
fo great, that he was deemed qualified for the univerfity at 
the early age of 15. 

In 1701 he was entered a Fellow Commoner of St John’s 
College, Cambridge. At that period mathematics enga- 
ged more particularly the attention of the univerfity ; and 
the examples of eminence in the learned world, derived' from 
that branch of feitnee, attra&ed the notice and roufed the 
emulation of every youth poffeffed of talents and of applica- 
tion. We may prefume, that Brook Taylor, from the very 
hour of his admiffion at college, adopted the courfe of ftudy 
which a Machin, a Keil, and, above all, a Newton, had 
opened to the mind of man, as leading to difeoveties of the 
Ccledial fyftem.—That he applied early to thefe ftudres, and 
without remiffion, is to be inferred from the early notice 
and kind attention with which he w'as honoured by thofe 
eminent perfons, and from the extraordinary progrefs which 
he made in their favourite fcience.” 
. In '7-8 he wrote his treatife On the Centre of Ofcilh- 

ticn, which was not publtffled in the Philofophical Tranf- 
a&ions till fome years afterwards. In 1709, betook his 
degree of Bachelor of Laws. In 1712, he was chofen a 
I'ehow of the Royal Society. During the interval between 
theie two periods, he correfponded with Profflflbr Keil on 
feyeral of the moft abftrufe fubjefts of mathematical difqui- 
htion. Sir William Young informs us, that he has in his 
pofleffion a letter, dated in 1712, addreffed to Mr Machin, 
which contains at length a folution of Kepler’s problem, 
and marking the ufe to be derived from that folution. In 
Ifflis year he prefented to the Royal Society three different 
papers : one On the Alcent of Water between two Glais 
I lanes ; a iecond, On the Centre of Olcillation ; and a third, 
On the Motion of a ftretched String. It appears from his 
conefpondence with Keil, that in 1713 he prefented a pa- 
per on his favourite, fubjed of Mufic ; but this is not prefer- 
ved in the Tran fad ions. 

His diftinguifhed proficiency in thofe branches of fcience, 
which engaged the particular attention of the Royal Socie- 
ty at this period, and which embroiled them in contelfa 
with foreign academies, recommended him to the notice of 
iis mo!t illmtiions members ; and in 1714 he was elcded to 
the office of fecretary. In this year he took at Cambridge 
his degree of Dodor of Laws; and at this time he tranfmit- 
tul, in a letter to Sir Hans Sloane, An Account of fome 
curious Experiments relative to Magnetifm ; which, how- 
ever, was not delivered to the Society till many years after- 
ward, when it was printed in the Tranfadions. His appli- 
cation to thofe fiudies to which his genius inclined was in- 
defatigable : for we find that in 1715 he publiffled in Latin 
his Method us Incrementorum ; alfo a curious effay preserved 
in the Philofophical 1 ranfadions, entitled An Account of* 
an Experiment for the Difcovery of the Laws of Magnetic 
Attradion ;. likewife a treatife well known to mathemati- 
cians, and highly valued by the belt judges, On the Princi- 
ples of Linear Perfpedive. In the fame year (fuch were 
his admirable talents, and fo capable were they of being di- 
reded to various fubjeds), he condudfed a controverfial cor- 
refpondence with the Count Raymond de Montmort, on 
the Tenets of Malebranche ; which occafioned his being 
particularly noticed in the eulogium pronounced by the 
French academy on the deceale of that eminent metaphyii- 
cian. 

I he new philofophy of Newton (as it was then called) 
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Taylor, engaged the attention of mathematicians and philofophers 

both at home and abroad. At Paris it was in high efti- 
mation ; and the men of faience in that city were defirous 
of obtaining a perional acquaintance with the learned fecre- 
tary of the Royal Society, whofe reputation was fo general- 
ly acknowledged, and who had particularly diftinguiihcd 
hitpfelf in the Leibnitzian or German controverfy, as wTe 
may denominate it, of that period. In confequence of ma- 
ny urgent invitations, he determined to vifrt his friends at 
Fan’s in the year 1716. He uras received with every pof- 
fible token or affection and refpect ; and had an opportuni- 
ty of difplaying many traits of character, v/hich mark the 
general fcholar and accomplifhed gentleman, as well as the 
profound mathematician. His company wras courted by 
all “ who had temper to enjoy, or talents to improve, the 
charms of focial intercourfe.” Bdides the mathematicians, 
to whom he had always free accefs, he wras here introduced 
to Lord Bolingbroke, the Count de Caylus, and Biihop 
,Boffuet. “ He infpired partiality on his firil addrefs ; he 
gained imperceptibly on acquaintance ; and the favourable 
impreffions which he made from genius and accomplifhments, 
he fixed in further intimacy by the fundamental -qualities of 
benevolence and integrity.” 

Among the ladies who honoured Dr Brook Taylor with 
a particular regard, we may mention the names of Marcilly 
de Villette, and of Mifs Brunton, the beautiful and accom- 
plifhed niece of Sit Ifaac Newton. 

Early in 1717 he returned to London, and compofed 
three treatifes, which were prefented to the Royal Society, 
and publifiied in the 30th volume of the Tranfa&ions. A- 
bout this time his intenfe application had impaired his health 
to a eonfiderable degree ; and he was under the neceffity of 
repairing, for relaxation and relief, to Aix-la-Chapelle. 
Having likewife a defire of direfting his attention to fubjeeffs 
of moral and rehVious fpeculation, he refigned his office of 
iccretary to the Royal Society in 1718. 

After his return to England in 1719, he applied to fub- 
jefts of a very different kind from thofe that had employed 
the thoughts and labours of his more early life. Among 
his papers of this date, Sir William Young has found de- 
tached parts of A Treatife on the Jewifh Sacrifices, and a 
differtation of conflderable length On the Lawfulnefs of 
eating Blood. He did not, however, wholly neglett his 
former iubjeCts or ftudy, but employed his leifure hours in 
combining fcience and art ; with this view he revifed and 
improved his treatife on Linear Perfpe&ive. Drawing con- 
tinued to be his favourite amufement to his lateft hour ; and 
it is not improbable, that his valuable li e was fhortened by 
the fedentary habits which this arnufement, fucceeding his 
feverer {Indies, occafioned. 

“ He drew figures with extraordinary precifion and beau- 
ty of pencil. Landfcape w'as yet his favourite branch of 
defign. His original landfcapes are moftly painted in wa- 
ter colours, but with all the richnefs and ftrength of oils. 
They have a force of colour, a freedom of touch, a varied 
dilpofition of planes of diftance, and a learned ufe of aerial 
as well as linear perfpeftive, which all profeffional men who 
have feen thele paintings have admired. Some pieces are 
compofitions ; fome are drawn from nature ; and the gene- 
ra! charadferiitic of their effeft may be exemplified, in {up- 
poiing the bold fore-grounds of Salvator Rofa to be backed 
by the fucceffion of diftances, and mellowed by the fober 
harmony, which diffinguifh the prod actions of Gafpar Pouf- 
fin. The fmall figures interfperfed in the landfcapes would 
not have difgraced the pencil of the corredl and claffic Ni- 
cholas.” 

1 he work of Dr Brook Taylor in linear perfpedtive was 
cenfured by Bernoulli, in a treatife publiffied in the A Sts 

of Leipfic, as “ abftrufe to all, and as unintelligible to ar- Taylor, 
tiffs for whom it was more efpecially written.” It muff be 
acknowledged that this excellent work, for fo it deferves to 
be called, was not level to the apprehenfions of pradlitioners 
in the art of drawing and defign : but it was much efteem- 
ed by mathematicians. Three editions of it have been pub- 
lifiied ; and as it is now fcarce, a republication of it in its 
molt improved and perfect Rate would be very acceptable. 
Mr Kirby, however, has made it more plain and popular, 
in his treatife entitled “ Brook Taylor’s PtrfpeAive made 
eaiy and this book, detailing and illuftrating the princi- 
ples of the original work, has been the vade niecum of ar- 
tiffs. Dr Brook Taylor was incenfed by the invidious at- 
tacks of Bernoulli; and he publifhed An Apology againft 
J. Bernoulli’s Obje&ions, which may be feen in the 3Cth 
volume of the Philofophical Tranfadtions. Bernoulli, with 
his ufual envy of Britifh mathematicians, had difputed our 
author’s right to his own work. We have no reafon to doubt 
Dr Taylor’s claims to the undecided difeovery of the me- 
thod which he deferibes, though he is not an original inven- 
tor. This method was long before publiffied by Guido U- 
bnldi, in his Perfpedtive, printed at Pefaro in 1600; where 
it is delivered very clearly, and confirmed by moft elegant 
demonffrations ; and where it is actually applied to the art 
of delineating the feenes of a theatre. 

Toward the end of the year 1720, Dr Brook Taylor 
accepted the invitation of Lord Bolingbroke to fpend fome 
time at La Source, a country-feat near Orleans, which he 
held in right of his wife, the widow of the Marquis de Vil- 
lette, nephew of Madame de Maintenon. During his refi- 
dence at this beautiful fpot, he fixed and cemented a 
friendffiip with its noble owners which terminated only with 
life. 

In the next year he returned to England, and puhliffied 
the lad paper which appears with his name in the Philofo- 
phical Traniaftions, entitled, An Experiment made to af= 
certain the Proportion of Expaniion of Liquor in the Ther- 
mometer, with regard to the degree of Heat. 

In 172), Dr Brook Taylor married Mifs Bridges of 
Wailington in the county of Surry, a young lady of good 
family, but of fmall fortune ; and this marriage oecafioned a 
rupture with his father, whofe confent he had never obtain- 
ed. The death of this lady in 1725, and that of an infant 
fon, whom the parents regarded as the preffige and pledge- 
of reconciliation with the father, and who actually proved' 
fuch, deeply affefted the fenlibility of Dr Taylor. How- 
ever, during the two fucceeding years he refided with his 
father at Difrons, where “ the muiical parties, fo agreeable 
to his tafte and early proficiency, and the affeSionate atten- 
tions of a numerous family welcomiug an amiable brother, 
fo long effranged By paternal refentment, not only toothed 
his furrows, but ultimately engaged him to a feene of coun- 
try retirement, and domefficated and fixed his habits of life. 
Fie could no more recur to the defultory refources and cold 
folace of fociety, which cafual vifits, flight acquaintance, and 
diffant friendfhips, afford the man—who hath none to male, 
and cheer a covftant home.'’' 

In 1725 he formed a new connexion ; and with the full 
approbation o1' his father and family, married Sabetta, 
daughter of John Sawbridge, Efq; of Olantigh, in Kent. 
In 1729, on the death of his father, he fucceeded to the fa- 
mily eftate of Bifrons. In the following year he loft his 
wife in child-bed. The daughter whofe birth occafioned 
this melancholy event iurvived, and became the mother of 
Sir William Young, to whom we owe thefe memoirs, of his 
grandfather. 

In the interval that elapfed between the years i-zi and 
1730, no production by Brook Taylor appears in the Phi- 

3 lofophical 
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Taybr, lofophi'cal Tranfaftions ; nor did he publlfh m the courfe of 
   that time any work. His biographer has found no traces 

of his learned labour, excepting k Treatife of Logarithms, 
which was committed to his friend Lord Paifley (after- 
ward Abercorn), in order to be prepared for the prefs ; but 
which, probably was never printed. His health was now 
much impaired ; relaxation became neceflary, and he was di- 
verted by new connedions from the habit of fevere ftudy, 
wdiich had diftmguifhed the early period of his life, and 
which had contributed to contrad the duration of it. Hap- 
py in the focial circle of domellic enjoyment, and devoting 
his attention to bufinefs or amufement as they occurred, his 
application and his literary emulation feem to have decli- 
ned. . He did not long furvive the lofs of his fecond wife ; 
and his remaining days were days of increahng imbecillity 
and forrovv. 

“ The effay entitled Contemplal'w Philofophlca, published 
by Sir William Young, 1 793, appears to have been written 
about this time, and probably with a view to abftrad his 
mind from painful recolledions and regret. It was the ef- 
fort of a ftrong mind, and is a moll remarkable example of 
the clofe logic of the mathematician applied to metaphy- 
fics. But the blow was too deep at heart for ftudy to af- 
ford more than temporary relief. The very refource was 
hurtful, and. intenfe ftudy but accelerated the decline of his 
health. His friends offered every comfort; in particular 
Lord.Bolii-gbroke preffed his confolation, and fought to 
call his mind from regret of domeftic endearments to focial 
friendfhip at Dawley. 

The attention and kindnefs of his friends, however, could 
not ward off the approaches of diffolution. “ Havino- fur- 
vived his fecond wife little more than a year, Dr Brook 
Taylor died of a decline in the 46th year of his age, De- 
cember the 29th 1731, and was buried in the church yard 
of St Ann’s, Soho. .1 am fpared (fays his defeendant) the 
neceffity of clofing this biographical fketch with a prolix de- 
tail of his charafter : in the befl acceptation of duties rela- 
tive to each fituation of life in which he was engaged, his 
own writings, and the writings of thofe who beft knew him, 
prove him to have been the finifhed Chriftian, gentleman, 

and fcholar.” 
Taylor (Dr John), a learned diffenting minifter, born 

in Lancafhire. He fettled firft at Kirkftead in Lincoln- 
fliire, where he preached to a fmall congregation, and taught 
a grammar-fchool for near 20 years. Afterward he remo- 
ved to Norwich, where he preached many years in great 
repute, until he was invited to fupermtend the academy 
formed at Warrington in Lancafbire : but a few idle diffe- 
rences on formal pun&ilios and uncertain do&rines kindled 
into fuch a flame there, as fubjefted him to much feurrility 
and ill treatment, and endangered the very being of’ the 
academy. He died in 1761 ; and among feveral other ju- 
dicious performances, his Hebrew and Englifn Concordance, 
2 vols folio, will remain a monument of his critical /kill and 
indefatigable induftry. 

TjYLOR-Bird. See Motacilla. 
TEA, the dried leaves of the tea plant.—A com- 

modity with which we are fo well acquainted, which af- 
fords a beverage fo generally ufed and fo generally agree- 
able, and which forms fo coniiderable an article of com- 
merce, muff excite the curiofity of the public at large to 
know fomething of its hiftory, and of the nature of the 

] TEA 
plant from which it is obtained. We are forry that we can Tea. 
neither gratify their curiofity nor our own completely. We 
have confulted all the botanical books to which we had ac- 
cefs, and we believe we have had accefs to the beft, yet wre 
have not been able to difeover with certainty whether there 
be various fpecies of the tea plant ; or whether all the dif- 
ferent kinds of tea, fo unlike to one another in their fla- 
vour, and Arength, and colour, be derived from one tingle 
fpecies. As an apology for this imperfection in botanical 
knowledge, it is proper to obferve, that the country of 
which the tea plant is a native is hidden from the exploring 
eye of the philolopher ; that it is jealous of Europeans, and 
leldom gives them an opportunity of Undying its produc- 
tions. While we apologize for the ignorance of Europeans 
in this point, and fincerely regret it, we fliall be careful to 
feleCt every important fa£t, that we may prefent our read- 
ers with as accurate and complete an account as our mate- 
rials can fupply. 

The tea plant is a native of Japan, China, and Tonquin, 
and has not, as far as we can learn, been found growing 
Ipontaneoufly in any other parts of the world. Linnteus ar- 
ranged it under the clafs of polyandria, and order of monog\- 
nia. We are told he was led into this miftake from having 
no fpecimens of the flower to examine but fuch as were dri- 
ed. If I unnteus has in this arrangement fallen into error, 
it is furprifing that he has not been corrected by one who 
had the beft opportunity of examining the matter. Sir 
Charles Thunberg, one of the moft diftinguifhed pupils of 
that illuftrious botanift, who refided 16 months in Batavia 
and Japan, has given a full botanical defeription of the tea 
plant; and having claffed it in the fame manner as his ma- 
fter, fays exprelsly that it has only one ftyle. Several of 
the Britifh botanifts, on the other hand, refer it to the order 
of trigynii; deriving their authority from a plant in the 
Duke of Northumberland’s garden at Sion-houfe, which had 
three ftyles. 

Linnaeus fays that there are two fpecies of the tea plant; 
the bohea, the corolla of which has fix petals ; and the vi~ 
r'ulis or green tea, which has nine petals. Tlmnberg makes 
only one fpecies, the bohea, confifting of two varieties ; the 
one with broad and the other w th narrow leaves. This 
botanid’s' authority is decifive refpefting the Japanefe tea 
plants ; but as China has not yet been explored, we cannot 
determine what number of fpecies there are in that country. 
Of the bohea plant we have been favoured with a beautiful 
drawing, and an accurate botanical defeription, by a learned 
gentleman, which we fhall here prefent to our readers. 

Calyx. K, fig. 1, 2, 10. a perianthium quinquepar- 
tite, very fmall, flat, the fegments round, obtufe, permanent. 
Fig. 1. K. 

Corolla. C, fig. 1, 3,4, 5> 7> the petals fix, round- 
ifh, concave ; two exterior (fig. 4, 7.) CC ; lefs, unequal, 
incloling the flower before fully blown (fig. 3.) C; four 
interior (fig. 5, 6.) CCCC ; large, equal, before they fall 
off recurvate (fig. 8.) CC ; (a). 

Stamens, f, fig. 6, 9, 10, 11. the filaments numerous 
(b) fig. 6, g.fa; about 200; filiform, white, fhorter than 
the corolla, and inferted in the receptacle ; a, the antheras 
cordate; and didymous (fig. 10, 11.) *, magnified (c). 

PiJlillum. Fig. 1, 10, 12. * magnified; g, the germen, 
three globular bodies joined in a triangular form ; s, the 
ftyles, three, conne&ed at their bale (fig. 12.) ; fubulate, 

v ■ re- 

(a) Thunberg fays, that three of the petals are exterior and three inferior. 
(n) In a flower received from J. Ellis, Efq; upwards of 280 filaments were told, 
(c) Kempfer deferibes the antheras as fingle. 
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fecurvate, of the length of the ftn'mens, preflec! together, and 
as if united in one by the thickfet furrounding ilamens (d) 
fig. 6, 9, io. ; but after the petals and ftamens have fallen 
off they part, Ipread open, increafe in length, and wither 
on the germtn, fig. 1, J 2. ; the ftigmas fimple, /, fig. 1, 9, 
!C, 12. 

Pericarpium. P, fig. 1, 13, 14. a capfule in the form of 
three globular bodies united, rig. 13. trilocular, fig. 14. ga- 
ping at the top in three direftions, fig. 13. 

Seeds. S, fig. 14. lingle, globofe, angulate on the inward 
fide. 

Trmh. T, fig. 1. ramofe, lignous, round ; branches al- 
ternate, vague, ftifififh, inclining to afh colour, towards the 
top reddifh; the peduncles axillary, p, fig. i. alternate, 
Angle, curved, uniflorous, incraffate, fig. 1, 2, 7. ftipulate, 
the ftipula fingle ; fubulate, erefl, d, fig. 1, 2, 7, 9. 

Leaves. F, fig. I, 15, 16, 17. alternate, elliptical, ob- 
tufely ferrated, with the edges between the teeth recurvate, 
with the apex emarginate (e) * magnified, fig. 15. e, at the 
bafe very entire, fig. 16, 17. the fur face fmooth, gloffy, 
bullate, venote on the* under fide, of a firm texture, petio- 
late; the petiols very fhort, bt fig. 1, 16, 17. round on the 
under fide, gibbous, fig. \6. b, * magnified ; on the upper 
1; 'e flatrifh and (lightly channelled, fig. 17. b. 

"t he tea plant, which is an evergreen, grows to the height 
©f five or fix feet; Le Compte fays ten or twelve. The leaves, 
which are the only valuable part of it, are about an inch 
and a half long, narrow, indented, and tapering to a point, 
like thoie of the fweet briar, and of a dark green colour. 
The root is like that of the peach tree, and its flowers re- 
fernble thofe of the white wild rofe. The ftem fpreads intc^ 
many irregular branches. The wood is hard, of a whi- 
tifh green colour, and the bark is of a greenifh colour, 
with a bitter, naufeous, and aftringent tafte. The fruit is 
fmall, and contains feveral round blackifh feeds, about the 
bignefs of a bean or large pea. 

This plant deli Arts in valleys, is frequent on the floping 
fides of mountains and the banks of rivers, where it enjoys 
a fourhern expofure. It flourifhes in the northern latitudes 
of Pekin as well as round Canton, but attains the greateft 
perfection in the mild temperate regions of Nankin. It is 
laid only to be found between the 30th and 45th degree of 
novth latitude. In Japan it is planted round the borders of 
fields, without regard to the foil ; but as it is an important 
article of commerce with the Chinefe, whole fields are co- 
vered with it, it is by them cultivated with care. The Abbe 
Rochen lays, it grows equally well in a poor as in a rich 
foil ; but that there are certain places where it is of a bet- 
ter quality. The tea which grows in rocky ground isfupe- 
rior to that which grows in a light foil ; and the worlt kind 
is that which is produced in a clay foil. It is propagated 
by feeds ; from fix to twelve are put into a hole about five 
inches deep, tft certain diftances from each other. Therea- 
fon why fo many feeds are fown in the fame hole is faid to 
be, that only a fifth part vegetate. Being thus iown, they 
grow without any other care. Some, however, manure the 
land, and remove the weeds ; for the Chinefe are as fond of 
good tea, and take as much pains to procure it of an excel- 
lent quality, as the Furopeans do to procure excellent 
wine. 

The leaves are not fit for being plucked till the fhrub be 
Vol. XVIII. Part I. 

of three years growth. In feven years it rifesto a man’s 
height; but as it then bears but few leaves, it is cut down to 
the Item, and this produces a new crop of frefh fhoots the 
following fummer, every one of which bears nearly as many 
leaves as a whole fhrub. Sometimes the plants are not cut 
down till they are ten years old. We are informed by 
Kcempfer, that there are three feafons in which the leaves are 
colle&ed in the ifles of Japan, from which the tea derives 
different degrees of peneftion. 

The firft gathering commences at the end of February or 
beginning of March. The leaves are then fmall, tender, 
and unfolded, and not above three or four days old ; thefe 
are called Jlcki-t/iaa, or “ tea in powder/’ becaufe it is pul- 
verifed ; it is alio called imperial tea, being generally refef- 
ved for the court and people of rank ; and fometimes alfo it. 
is named bloom tea. It is fold in China for 20 d. or- 2 s. per 
pound. The labourers employed in colleftin r it do not 
pull the leaves by handfuls, but pick them one by one, and 
take every precaution that they may not break them. 
However long and tedious this labour may appear, they ga- 
ther from 4 to 10 or 15 pounds a-day. 

The fecond crop is gathered about the end of March of 
beginning of April. At this feafon part of their leaves have 
attained their full growth, and the reft are not above half 
their fize. This difference does not, however, prevent them 
from being all gathered indiferiminately. They are after- 
wards picked and afforted into different parcels, according 
to their age and fize. The youngeft, which are carefully 
feparated from the reft, are, often fold for leaves of the firft 
crop, or for imperial tea. Tea gathered at this feafon is 
called too-tjiaa, or “ Chinefe tea,” becaufe the people of 
Japan infufe it, and drink it after the Chinefe manner. 

- The third crop is gathered in the end of May or in the 
month of June. The leaves are then very numerous and 
thick, and have acquired their full growth. This kind of 
tea, which is called Ben-tfiaa, is the coarfeft of all, and is 
referved for the common people. Some of the Japanefe 
collect their tea only at two leafons of the year, which 
correfpond to the fecond and third already mentioned; 
others confine themfelves to one general gathering of their 
crop, towards the month of June : however, they always 
form afterwards different aflortrnents of their leaves. 

The fineft and moft celebrated tea of Japan is that which 
grows near Ud-fi, a fmall village fituated clofe to the fea, 
and not far diftant from Meaco. In the diftrict of this vil- 
lage is a delightful mountain, having the fame name, the 
climate of which is faid to be extremely favourable to the 
culture of tea ; it is therefore inclofed by a hedge, and fur- 
rounded with wide ditches, which prevent all accefs to it. 
Idle tea fhrubs that grow on this mountain are planted in 
regular order, and are divided by different avenues and al- 
leys. 

The care of this place is entrufted to people who are or- 
dered to guard the leaves from duff, and to defend them 
from the inclemency of the weather. The labourers who 
are appointed to collect the tea abftain from every kind of' 
grofs food for fome weeks before they begin, that their 
breath and perlpiration may not in the leaft injure the 
leaves. They gather them with the moll fcrupulous nice- 
ty, and never touch them but with very fine gloves. When 
this choice tea has undergone the procels neceffary for its 

T t pre- 

(d) It was this circumftance that led Linnasus to place it under the order monogynia. 
(e) No author has hitherto remarked this obvious circumftance ; even Keempfer lays the leaves terminate in a fharjp 

point. 
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Tea. preparation, it is efcorted by the fupen'ntendant 

mountain and a ftnon^ puard to the emperor s court, and re- 
ierved for the nfe of the imperial family. 

As the tea fhrub orows often on the rugged banks of 
fteep mountains, accefs to which is dangerous, and fome- 
times impracticable, the Chinefe, in order to come at the 
leaves, make ufe of a Angular ftistaeem : T hefe fteep places 
?.re generally frequented by great numbers of monkeys, which 
being irritated and provoked, to revei:ge themfelves tear off 
the branches, and fhower them down upon thofe who have 

.intuited them. The Chinefe immediately colled thefebran- 
ches, and fir ip them of their leaves. 

When the tea leaves have been colleded, they are expo- 
fed to the fleam of boiling water ; after which they are put 
upon plates of copper, and held over the fire until they be- 
come dry and fhrivelled, and appear fuch as we have them 
in Europe. According to the teftimony of Kcempfer, tea 
is prepared in the fame manner in the ifles of Japan. “ 1 here 
are to be feen there (fays this traveller) public buildings 
ere&ed tor the purpofe m preparing the frefh gathered tea. 
Every private perfon who has not fuitable conveniences, or 
who is unacquainted with the operation, may carry his 
leaves thither as they dry. rl heie buildings contain a great 
number of fmall {loves raifed about three feet high, each of 
which has a broad plate of iron fixed over its mouth, ihe 
workmen are feated round a large table covered with mats, 
and are employed in rolling the tea leaves which are fpread 
cut upon them. When-the iron plates are heated to a cer- 
tain degree by the fire, they cover them with a few pounds 
of frefh gathered leaves, which being green and full of lap 
crackle as loon as they touch the plate. It is then the bu- 
linefs of the workman to ftir them with his naked hands as 
quickly as poffible, until they become fo warm that he can- 
not eafily endure the heat He then takes off the leaves 
with a kind of (hovel, and lays them upon mats. The peo- 
ple who are employed in mixing them, take a fmall quanti- 
ty at a time, roll them in their hands always in the fame di- 
rection ; while others keep continually P-irring them, in or- 
der that they may cool fooner, and preferve their fhrivelled 
figure the longer. This procefs is repeated two or three 
times, and even oftener, before the tea is depofited in the 
warehoufes. Thefe precautions are neceffary to extrad all 
the moifture from the leaves.’’ 

The people of Japan and China generally keep their tea 
a year before ufing it becaufe, when quite frefh and newly 
gathered, itpoflefTes a narcotic quality which hurts the brain. 
Imperial tea is generally preferved in porcelain vales, or in 
leaden or tin caniilers covered with fine mats made of bam- 
boo. Common tea is kept in narrow-mouthed earthen pots; 
and coarfe tea, the flavour of which is not fo eafily injured, 
is packed up in bafkets of draw. 

An infufion of tea is the common drink of the Chinefe ; 
and indeed when we confider one circumflance in their fitu 
ation, we muft acknowledge that Providence has difplayed 
much goodnefs in fcattering this plant with fo much piotu- 
fjon in the empire of China. Ihe water is laid to.be un- 
wholefome and naufeous, and would therefore perhaps, with- 
out fome corredive, be unfit for the purp' fes of life. The 
Chineie pour boiling water over their tea, and leave it to 
infuie, as we do in Europe ; but they drink it without any 
mixture, and even without fugar. The people of Japan re- 
duce theirs to a fine powder, which they dilute with warm 
water until it has acquired the confidence of thin foup. 
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of the dir it with a tooth-pick until the liquor begins to foam ; it 

is then pfeiented to the company, who lip it while it is 
warm. According to E. du Halde, this method is not pe- 
culiar to the Japancfe ; it is aifo uied in tome of the provia. 
ces of China- 

The firft European writer who mentions tea is Giovanni 
Botero, an eminent Italian author, who publifhed a treatife 
about the year 1590, Of the Caufes of the Magnificence 
and Greatnefs of Cities. He does not indeed mention its 
name, but defenbes it in fuch a manner that it is impoflible 
to miflake it. “ The Chinefe (fays he) have an herb out 
of which they prefs a delicate juice, which ferves them for 
drink indead of wine : it alfo preferves their health, and 
frees them from all thofe evils which the immoderate ufe of 
wine produces among us ^ 

Tea was introduced into Europe in the year 1610 by 
the Dutch Ead India Company. It is generally find, that™ 
it was fird imported from Holland into England, in 16^)6, 
by the lords Arlington and Offory, who brought it into fa- 
fhion among people of quality. But it was ufed in coffee- , 
houfes before this period, as appears from an aft of parlia- 
ment made in 1660, in which a duty of 8 d. was laid on 
every gallon of the infufion fold in thefe places. In 1666 
it was fold in London for 60 s. per pound, though it did 
not cod more than 2 s. 6 d. or 3 s. 6 d. at Batavia. It 
continued at this price till I7°7* I7i5 PTeert tea ^e* 
gan to be ufed ; and as great quantities were then imported, 
the price was leffened, and the praftice of drinking tea dc- 
feended to the lower ranks f. In 1720 the french began f-fcnj 
to fend it to us by a clandedine commerce. Since that period 
the demand has been increafing yearly, and it has become ai- 
med a necedary of life in feveral parts of Eutope, and among 
the lowed as well as the highed ranks. 

The following table will give an idea of the quantity of 
tea imported annually into Great Britain and Ireland iince 
1717 

From 1717 to 1726 
1732 to 1742 
17J5 near 
1766 
1785 about 
1 794 from 

700,000 lbs. 
1,200,oco 
4,000,000 
6,000,000 

12,000,000 
16 to 2-,coo,coo 

Their manner of ferving tea is as follows : 1 hey place be- 
fore the company the tea equipage, and the box in which 
this powder is contained ; they fill the cups with warm wa- 
ter, and taking from the box as much powder as the point 
ef a knife can contain, throw it into each of the cups, and 

Befides thefe immenfe quantities imported into Britain 
and Ireland, much has been brought to Europe by other 
nations. In 1766 the whole tea imported into Europe 
from China amounted to 17 millions of pounds; in '785 . , 
it was computed to be about 19 millions of pounds vofi» 

Several relearches have been made in Europe to deter- 
mine whether the tea plant grows fpontaneoufly ; but thefe w;,, 
refearches have been hitherto in vain, y/hen Captain Cook 
vifited Teneriffe in his lad voyage, Mr Anderfon his fur- 
geon was informed by a gentleman of acknowledged vera- 
city, that a fhrub is common near Santa Cruz which agrees 
exaftly with the defcription given of the tea-plant by Lin- 
naeus. It is confidered as a weed, and large quantities are 
rooted out of the vineyards every year : But the Spaniards 
who inhabit the ifhnd fometimes make ufe of it, and alcribe 
to it all the qualities of the tea imported from China. 1 

Many attempts have been made to introduce this valuable 
plant into Europe; but from want of proper precautions mod 
of thefe attempts have mifearried. The feeds, being of an 
oily nature, are apt to grow rancid during a long voyage, 
unlefs proper care is taken to preferve them. There aie 
two methods of preferving thefe feeds: The fird is, to in- 
dole them in wax after they have been dried in the fun ; 
the iecond is, to leave them in their hulks, and fhut them 
up clofely in a box made of tin : but neither of thefe me- 
thods has been attended with general iuccefs, whatever 
? care 
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f care lias keen taken to obtain frvfh feeds5 or to preferve 
/T them, 'i'he belt method would be, to i’ovv freilt feeds in fine 

light earth immediately on leaving Canton, and to cover them 
with wire to fecure them from rato and other animals that 
might attack them. The boxes ought not to be too much 

; expofed to the air, nor to that kind o! dew which tifes rroin 
the fea. The earth in the boxes muft neither be hard nor 
dry, and fhould from time to time be gently watered with 

| {refh or rain water ; and when the fhoots begin to appear, 
they ought to be keot in a flight moillure, and flickered 
from the fun. The tea-plants to be found in England have 
been procured by thefe means only; and though feveral of 
the young riling fhoots perifhed, the laft method propofed 
is probably that which may be followed with greateft fuccefs. 

The fineft tea-plant known in England was raifed in Kew 
t gardens; it was carried thither by Sir J. Ellis, who brought 

it from feed : but the firft that ever flourifhed in Europe was 
one belonging to the Duke of Northumberland at Sion, 
from a drawing of which our engraving is taken. The 

/ plants which are cultivated in the gardens near London 
. thrive well in the green-houie during winter, and feme Hand 
I that leafon in the open air. Linrueus, who obtained this 

A rub in its growing ftate, contrived to preferve it in the open 
, air- in the northen latitude of Sweden. _ France has alfo 

procured fome plants. There can be no doubt but they 
would fuceeed in many countries of Europe, if proper care 

ri were paid to their cultivation till they became inured to one 
|| climate. It will be a great advantage if we can rear that 

plant, which can never fuffer fo much from change of foil as 
horn growing mully during the long voyage from China. 

%\ Befldes, the demand for tea is now become fo great, that 
the Chincfe find it neceflary, or at leak profitable, to adul-‘ 

| terate it. Bad tea is now become an univerfal complaint. 
I rI he Abbe Grofier tells us, that there is a kind o* mofs 
' which grows in the reighbourhood of the little city of Mang- 

ing-hien, which is fold as a delicate fpecies of tea. If this 
delicious commodity is adulterated in China, can we flatter 

H ourlelves that none comes to us but what is pure and un- 
mixed ? How would our fine ladies like to be told, that in- 
ftead of tea they drink nothing but the infuiion of mofs 
from the rocks of Mang-ing-hien (f) ? 

Of the chemical qualities and tifetls of tea on the con- 
® dilution, many various and oppofite opinions have been 
4 formed. About a century ago, Bontikoe, a Dutch phyii- 
■ clan, bellowed extravagant encomiums on the benefits of 
||; tea. "With him it was good for every thing; and any quan- 
P tity might be drunk, even to the amount of 200 difhes in a 

day. Whether Bontikoe in this cafe a&ed as a phyftcian, 
or, being a Dutchman, was eager to encourage tire iale of 
an important article of his country's commerce, is not eafy 
to fay. On the other hand, the pernicious effe&s of tea 
upon the nervous fyftem have been often repeated, and very 
oppofite effects have L-en aferibed to it. Borne affirm that 
green tea is mildly akringent; others fay it is relaxing t 
Some fay it is narcotic, and procures fkeo; while others 
contend, that taken before bed-time it afluredly pre- 
vents it. 

Dr Lettfom, who has written the Natural Hikory of the 
Tea Tree, made feveral experiments to determine its chemi- 
cal qualities. Ke found an infufion of it preferved beef 
frtih ; it is therefore antifeptic: and from its kriking a 
purple colour with the fait (iulphate) of iron, he juitly con- 
cludes that it is akringent. He concludes alfo, that the ef- 
fential qualities of tea refide in its fragrant and volatile 
parts. 

We have heard much of the bad effefts of tea, but we 
have neither felt nor obferved it. If it were fo pernicious 
as it has been reprefented by fome, its effects muk certainly 
be evident in China, where it is drunk by all ranks ; yet fo 
far f i om being thought hur tful in that country, it is in high 
eftimation. The prefent emperor has compofed a kind of 
eLge on the virtues of tea. We are told by thole who 
have written the hikory of China, that inflammatory dif- 
eafes are lefs frequent there than in many other countries, 
which is aferibed lolely to the liberal ufe of tea. It mull 
be obferved by all, that tea is an antidote againft intempe- 
rance, and that he who relifhes the one feldom runs into 
the other. liaynal (ays, that tea has contributed more to 
the fobriety of this nation than the feverek laws, the mod 
eloquent harangues of Chriitian orators, or the bek trea- 
tiies of morality. We have no doubt but it may be hurt- 
ful to fome conkitutions in particular cifcumftances; but 
we fufpeCt that the nervous diforders fo often attributed 
to tea, are rather owing to hereditary drfeafes, to wrant of 
exerciie, and to irregularity in food or deep, than to tea. 
“ Weak tea drunk too Lot (fays Dr Leake) will enervate, 
and if very ftrong, may prove equally pernicious by affedl- 
iug the head or ftomach. But when it is drunk in modera- 
tion, and not too warm, with a large addition of milk, I 
believe it wu’ll feldom prove hurtful, but, on tire contrary, 
falutary. After thrdy or fatigue it is a mok refrefliing and 
grateful repak ; it quenches thirk, and cheers the fpirits, 
without heating the blood ; and the pleafing fociety, in 
which wc io often partake of it, is no inconfiderable 

'i t 2 addi- 

(f) There is very good reafon to believe, that the adulteration of tea is not confined to China. It s pra&ifed, and 
often with too much iuccefs, among onrielves. Mr Twining, a considerable tra-dealer in London, publifhed a pamphlet 
fome years a o, in which he has expoltd this infamous traffic. The information (he fays) was obtained from a gentleman 
who had made very accurate inquiries into this fubjedt. 

1 he fmouch for mixing with black teas is made of the leaves of the affi. When gathered, they are firk dried in 
the fun, then baked : they are next put noon a floor, and trod upon until the leaves are (mall, then fifted and keeped in 
copperas with ffieeps dung ; after which, being dried on a floor, they are fit for ufe. There is alio another mode : When 
the leaves are gathered, they are boiled in a copper with copperas and flreeps dung ; when the liquor is drained off, they 
are baked and trod upon, until the leaves are fin all, after which they are fit for u(e. The quantity manufactured at a 
fmah village,, and within eight or ten miles thereof, cannot be afeertained, but is (uppofed to be about 20 tons in a year. 
One mar. acknowledges to have made 6co weight in every week for fix months together. > The fine is fold at 4I qs. 
/rr cu t. equal to pd. per lb. I lie coarle is fold at 2I. 2s. ptr cwt. equal to q^d. per lb. Elder buds are manufadlured 
m fome places to reprefent fine teas. 
. t^'e honour of human nature, we hope fuch a traffic as this is not very common ; but if there be, thofe concerned 
*n u dderve exemplary puniffiment. The only way (Mr Twining lays) to efcape this adulterated tea, is never to pur- 
chaie from thofe who offer their teas to fale at lower prices than genuine teas can be afforded; but to purchafe them 
«*>iy from perfons of character. 
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for whatever affords rational plea- objeft to a man of learning ; and we roufl foon be fatisf ed Teitfo, 

?th fchoolmafters that can read, write, and caft accounts, 11 to its value , 
the mind, will always contribute to bodily 

addition 
, fuie to 
health. 

In this country teas are generally divided into three 
kinds of green, and five of bohea : ’i fie former are, i. Im- 
perial or bloom tea, with a large loofe leaf, light green co- 
lour, and a faint delicate Imell. 2. Hyfon, fo called from 
the name of the merchant who firff imported it ; the leaves 
of which are clofely curled and fmall, of a green colour, 
verging to a blue: And, 3 Singlo tea, from the name of 
the place where it is cultivated, d. he boheas are, 1. Sou- 
chong, which imparts a yellow green colour by infufion. 
2. Camho, fa called from the place where it is made ; a 
fragrant tea, with a violet fmell; its inrufion pale. 3. Con- 
goj which has a larger leaf than the following, and its infu- 
fion fomewhat deeper, refembling common bohea in the co- 
lour of the leaf. 4. Pekoe tea ; this is known by the appear- 
ance of fmall white flowers mixed with it. 5. Common bohea, 
whofe leaves are of one colour. Ihere are other varieties, 
particularly a kind of green tea, done up in roundilh balls, 
called gunpowder tea. 

Tea-Tree of New Zealand, is a fpecies of myrtle, of 
which an infnfion was drunk by Captain Cook’s people in 
their voyages round the world. Its leaves were finely aro- 
matic, aftringent, and had a particular pleafant flavour at the 
fir ft infufion ; but this went off at the next filling up of the 
tea-pot, and a great degree of bitternefs ivas then extracted; 
for which reafon it was never fnffered to be twice intufed. 
In a fine foil in thick forefls this tree grows to a confider- 
able fize ; fometimes 30 or 40 feet in height, and one foot 
in diameter. On a hilly and dry expofure it degenerates 
into a fhrub of five or fix inches ; but its ufual fize is about 
eight or ten feet high, and three inches in diameter. In 
that cafe its ftem is irregular and unequal, dividing very 
foon into branches, which rife at acute angles, and only 
bear leaves anJ. flowers at top. The flowers are white, and 
very ornamental to the whole plant. 

Mr White, in his Journal of a Voyage to New South 
Wales, mentions a fhrub which he calls a tea-tree^ merely 
from its being ufed by the convitts as a fuccedaneum for 
tea ; for he had not feen the flower, nor did he know, to 
what genus it belonged. It is a creeping kind or a vine, 
running to a great extent along the ground ; the ftalk llen- 
der ; the leaf not fo large as the common bay leaf; the tafte 
fweet, exadftly like the liquorice root o'- the fhops. 

TEACHERS, perfons employed in condu&ing the edu- 
cation of the young. 

We will venture" to fay, that there is no clafs of men to 
whom a nation is fo much indebted as to thofe employed in 
inltruding the young : For if it be education that forms 
the only diftindion ‘ between the .civilized and the favage, 
much certainly is due to thofe who devote themfelves to the 
office of inftrudion. It muft be the duty therefore of eve- 
ry ftate to take care that proper encouragement be given to 
thofe who undertake this office. There ought to be fuch a 
falary as would render it an objed of ambition to men of 
abilities and learning, or at leafl as would keep the teacher 
refpedable. In Scotland, the office of a fchoolmafter was 
formerly much more lucrative than at prefent, and moll of 
that clafs had received liberal education ; and this is the rea- 
fon why the common people in Scotland have been famous, 
even to a proverb, for their learning. But at preient the 
falary of a country fchoolmafter, independent ot fees for 
fcholars, is-not greater than a ploughman can earn, being 
feldom more than L.8 : 6 : 8, the confeqtience of which is, 
that this, which is in fad an honourable, becaufe an uieful 
profeffion, is now finking into contempt. It is no longer an 

w.     — ,  , - 
a little better than the loweft of the people, or who from 
fbme natural deformity are unable to exercife a trade. And 
what in this cafe muft become of the minds of the comman 
people ? They muft be totally uncultivated. 

We have obferved a great difference between the cultiva- 
tion of the common people in one part of Scotland com- 
pared with another ; and we have found, that wherever a 
fchoolmafter is looked upon as a mean profeffion, there is 
fearcely a duly qualified perfon to be found to undertake 
the office ; and in thofe places the common people are la- 
mentably ignorant. In other places a jain, where the fchool- 
mafter is confidered as one of the principal perfons in the 
parifh, there men of a liberal education, young divines, and 
preachers, do not think themfelves difgraced by exercifing 
this profeffion ; and there the common people fhow a degree 
of acutenefs, knowledge, and obfervatior, and poffeis fuch 
polifhed manners, as raife them very high above thole of 
their own rank in other parts of the country . 

Many and keen have been the debates about a reform of 
government of late years ; but little attention has been paid 
to the formation of the minds of the common people, who 
conftitute the greater part of the nation ; of courfe they 
are ready to join the ftandard of every feditious demagogue 
who founds the alarm of oppreffion ; and fhould they at 
length be roufed, their cruelty and barbarity, like the com- 
mon people of France, would be exaftly in proportion to 
their ignorance and want of principle. 

We are willing to hope, then, that the government and 
the monied men of the nation, who alone have property to 
lofe and money to beftow, will at length find it to be their 
intereft to patronize fchoolmafters. 

TEAL, in ornithology. See Anas. 
TEARS, a lymph or aqueous humour, which is lim- 

pid, and a little faltifh : it is feparated from the arterial 
blood by the lachrymal glands and fmall glandulous grains on 
the infide of the eyelids. 

TEASELS, a plant cultivated in the weft of England 
for the life of clothiers. See Dipsacus. 

TEBETH, the tenth month of the Jewilh ecclefiaftical 
year, and fourth of the civil. It anfwers to our month of 
December. 

TECKLENBURG, a town of Germany, in the circle 
of Weftphalia, capital of a county of the fame name, with a 
caftle built on a hill. It was bought by the king of Pruf- 
fia in 1707. E. Long. 8. 2. N. Lat. 52. 20. 

TECHNICAL, expreffes fomewhat relating to arts or 
fciences : in this fenle we fay technical terms. It is alio 
particularly applied to a kind of verfes wherein are contain- 
ed the rules or precepts of any art, thus digefted to hvlp the 
memory to retain them ; an example whereof may be feen in 
the article Memory. 

TECTONA, in botany ; a genus of plants belonging 
to the clafs of pentandria, and order of monogynia. . The 
ftigma is dentate ; the fruit a dry fpongy plum within an 
inflated calyx ; and the nucleus is trilocular. There is only 
one foecies, the grandis, Indian oak, or teak wood, which is 
a native of India. 

TE deum, the name of a celebrated hymn, ufed in the 
Chriftian church, and fo called becaufe it begins with thefe 
words, Te Deum laudamus, We praife thee, O God. It is 
fung in the Romiffi church with great pomp and foloe.nity 
upon the gaining of a viftory, or other happy event .; and is 
believed to be the compofition of Sr Ambrose biftiop of 
Milan. 

'FEES, a river which rifes on the confines of Cumber- land, 

Tees, 
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land, ari^i mnnincr caftward, divides the county rf Dur- 
ham from Yorkihire, and falls into the German fea below 
Stockton. 

TEE TH, the bones placed in the jaws for chewing 
food, that it may be the more eafily digefted in the fto- 
mach. The anatomical ftru&ure of thefe has already been 
defcribed under Anatomy and Comparative Anatomy. 
The difeafes to which they are liable, as well as the moll 
fnccefs'ul remedies for removing them, are fully detailed un- 
der Medicine and Surgery, to which we refer the 
reader. 

Much attention has been paid to the beauty and pvefer- 
vation of the teeth among moft nations. The Romans rub- 
bed and wafhed them with great care ; and when they loft 
them, fupplied their place with artificial teeth made of 
ivory ; and fometimes, when loofe, bound them with gold. 
Li ratures of wire have been found to hurt the natural teeth 
with which the artificial are connecfted : whereas filken 
twift cannot affed them to any confiderable degree for le- 
veral years. 

Guilleman gives us the compofition of a pafte for making 
artificial teeth, which fhall never grow yellow: the compo- 
fjtion is white wax granulated, and melted with a little gum 
tlemi, adding powder of white mafiich, coral, and pearl. 

When feveral teeth are out in the fame place, it is beft 
to make a fet, or the number wanted, out of one piece, all 
adhering together, which may be fafteaed to the two next 
of the found or natural teeth. And even a whole fet of ar- 
tificial teeth may be made for one or both jaws, fo well fit- 
ted to admit of the neceflary motions, and fo conveniently 
retained in the proper fxtuation by means of fprings, that 
they will anfwer every purpofe of natural teeth, and may be 
taken out, cleaned, and replaced, by the patient himfelf with 
great eafe. 

The common trick of mountebanks and other fuch prac- 
titioners, is to ufe various wadies for teeth, the hidden effects 
cf which, in cleaning and whitening the teeth, furprife and 
pleafe people ; but the effe&s are very pernicious. All the 
ftrong acid fpirits will do this. As good a mixture as any 
thing can be, on this occaiion, is the following: take plan- 
tane-water an ounce, honey of roles two drams, muriatic 
acid ten drops; mix the whole together, and rub the teeth 
with a piece of linen rag dipped in this every day till they 
are whitened. The mouth ought to be well walked with 
cold water alter the ufe of this or any other acid liquor ; 
and indeed the btft of all teeth wadies is cold water, with 
or without a little fak ; the conftaut ufe of this will keep 

'them clean and white, and prevent them from aching. 
After all the numerous cures which have been propofed 

for preventing the toothach, we will venture to recommend 
the keeping the teeth clean as the moft efficacious, and 
avoiding every kind of hot food, efpecially hot liquids, as 
tea, &c. 'They who are conftantly uiing powders generd- 
ly deftroy their teeth altogether, as the valetudinarian does 
his health. 

TEETHING in children. See Medicine. 
TEFF, a kind of grain, fown all over Abyfilnia, from 

which is made the bread commonly ufed throughout the 
country. We have no defeription of this plant but from 
Mr Bruce, who fays that it is herbaceous ; and that from a 
number of weak leaves furrounding the root proceeds a ftalk 
of about 28 inches in length, not perfectly ftraight, fmooth, 
but jointed or knotted at particular diftances. This ftalk. 
is not much thicker than that of a carnation or jellyflower. 
About eight inches from the top, a head is formed of a 
number of fmall branches, upon which it carries the fruit 
and flowers ; the latter of which is fmall, of a crimfon co- 
lour, and fcarcejy pciceptible by the naked eye but from. 
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the (jppofit’oir of that colour. The piftil is divided into 
two, feemingly attached to the germ of the fruit, and has  
at each end fmall capillaments forming a brufh. The fta- 
mina are three in number ; two on the lower fide of the pi- 
ftil, and one on the upper. Thefe are each of them crown- 
ed with two oval ftigmata, at firft green, but after crimfon. 
The fruit is formed in a capful?., confifting of two conical 
hollow leaves, which, when doted, feems to compofe a fmall 
conical pod, pointed at the top. /The fruit or feed is ob- 
long, and is not fo large as the head of the fmalleftpin; yet 
it is very prolific, and produces thefe feeds in fuch quan- 
tity as to yield a very abundant crop in the quantity of 
meal. _ _ *■ 

Our author, from the fimilarity of the names, conje&ures 
it to be the tlpha mentioned, but not defcribed, by Pliny 5 
but this conjefture, which he acknowledges to be unlup- 
ported, is of very little importance. 

There are three kinds of meal made from teff, of which 
the beft (he fays) is as white as flour, exceedingly light, 
and eafily digefted ; the fecond is of a browner colour ; and 
the laft, which is the food of foldiers and fervants, is near- 
ly black. This variety he imagines to arife entirely from 
the difference of foils in which the feeds are fown, and the 
different degrees of moifture to which the plant is expofed 
when growing. The manner of m-aking the meal or flour 
into bread is by taking a broad earthen jar, and having 
made a lump of it with water, they put it into an earthen 
jar at fome diftance from the fire, where it remains till it 
begins to ferment or turn four ; they then bake it into cakes 
of a circular form, and about two feet in diameter: it is of 
a fpungy foft quality, and not a difagreeable.fourifh tafte. 
Two of thefe cakes a-day, and a coarfe cotton cloth once, 
a-year, are the wages of a common fervant. 

At their banquets of raw meat, the flefh being cut in, 
fmall bits, is wrapt up in pieces of this bread, with a pro- 
portion of foffil fait and Cayenne pepper. Before the com- 
pany fits down to eat, a number of thefe cakes of different 
qualities are placed one upon the other, in the fame man- 
ner as our plates, and the principal people fitting firft down, 
eat the v/hite teff; the fecond or coarfer fort ferves the fe- 
cond rate people that fucceed them, and the third is for the 
fervants. Every man, when he is done, dries or wipes his 
fingers upon the bread which he is to leave for his fuccef- 
for,* for they have no towels; and this is one of the moft _ 
beaftly cuftoms among them. 

Of this teff bread the natives malic a liquor, by a procefs 
which our author deferibes in the following words : The 
bread, when well toafted, is broken into fmall pieces, which 
are put into a large jar, and have warm water poured upon 
them. It is then fet by the fire, and frequently itirred for 
fevetal days, the mouth of the jar being clofe covered. Af- 
ter being allowed to fettle three or four days, it acquires a 
fourifh tafte, and is what they call bowza, or the common 
beer of the country. The bouza in Atbara is made in the 
fame manner, only inftead of teff, cakes of barley-meal arc 
employed. Both are very bad liquors, but the worft is that 
made of barky. 

TEFFLIS, or Tifflis, a town of Afia, in Georgia, 
one of the feven nations between the Black,Sea and the 
Cafpian. It is the capital of that country, the place of re- 
fidence of its lovereign, and is called by the inhabitants 77;/* 
lis-Ctibar, “ warm town,” from the warm baths in its neigh- 
bourhood. Though its circumference does not exceed two 
Englifti miles, it contains 20,000 inhabitants, of which more 
than half are Armenians ; the remainder are principally* 
Georgians, with fome-Tartars. According to Major Ren- 
nel, it has 20 Armenian and 15 Greek churches, and three 
metfhtds. But Mr Coxe, cn the authority of Proftffor 
8 Guk 

Ttff, 
Tcfflis- 
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le.iirs GuMenflacdt, ftatcs the places of worfhlp to Ije one P*)tnan 

Telegraph, ^'at^l0^c> 13 Greek, and feven Armenian churches. There 
*—are home magnificent caravanferas, bazars, and palaces in 

the city, but no moiques ; For the Georgians, though living 
under a Mohammedan government, have always rifen up in 
arms as often as any attempts have been made to ereft Inch 
places of Mohammedan worihip. Many of the Romifh mil- 
lionaries live here in tlrfgtnie under the denomination o! phy- 
ficians, furgeons, and chemifts ; and the great cures which 
they perform procure them much dteem, though they are 
iometimes expofed to the mfults of the people when they 
attempt to make any profelytes to their church. All the 
houies are of ilone, with flat roofs, which ferve, according 
to the cidiom of the Tall, as walks for the women. They 
are neatly built; the rooms are wainfeotted, and the floors 
fpread with carpets. The ffreets leldom exceed feven feet 
in breadth ; and tome are fo narrow as fcarcely to allow 
room for a man on horfeback : tl.-ev are confequentlv very 
filthy. ' ^ 7 

i efllis is a place of confiderable trade, efpecially in furs, 
which are conveyed hence to Conitautinople by the way of 
Erzerum. As for the lilks of this country", they are bought 
wp on the ipot .by the Armenians, and conveyed to Smyrna 
and other ports of the Mediterranean ; but the greatefl part is 
firit fent to Erzerum to be manufactured, the Georgians 
being very ignorant and unfkilful in that refpeCt. From 
hence, likevvife, gieat quantities of a root called 6oya is 
ient to Erzeium and Indoilan for the life of the linen dy- 
ers. Here is likewile a foundery, at which are call a few 
cannon, mortars, and balls, all of which are very inferior to 
thofe of the Turks. The gunpowder made here is very 
good. rl he Armenians have likewife eftabliflied in this 
town all the manufactures carried on by their countrymen in 
Perfia : the moll flourifhing is that of printed linens. Tef- 
fhs is feated on the river Kur, at the foot of a mountain ; 
and on the fouth fide of it Hands a large caftle or fortrefs, 
built by the Turks in 1576, when they made themfelves 
mailers of the city and country, under the command of the 
famous Muftapha Pacha. It is 1 25 miles weft of Terki. 
E. Long. 63. 3. N. Lat. 41. 59. 

TEGERHY. a principal town in Fczzan, in Africa, 
about 80 miles fouth-wefl oi the capital. It colleCls from 
its lands little other produce than dates and Indian corn. 
In this, as in every town in Fezzan, a market for but- 
cher-meat, corn, fruit, and vegetables, is regularly held. 
Mutton and goats flefh are fold by the quarter without 
weighing ; the ufual price is from 3 2 to 40 grains of gold- 
tiufl, or four or 1 ve fliillings Engliih money. The fleih of 
the camel, which is much more highly valued, is commonly 
fold at a dearer rate, and is divided into fmaller lots. A- 
griculture and pallurage feem to be the ptincipal occupa- 
tions. 

TEGUMENT, any thing that futrounds or covers an- 
other. 

TEIND in Scots law. See Law, N° clxx. 
(jommtjjton of Tkinds. See Commission. 
REIN PS, and Semiteints, in painting, denote the fe- 

veral colours ufed in a piClure, confidered as more or lefs 
high, bright, deep, thin, or weakened and diminifhed, &c. 
to give tiie proper relievo, foftnefs, or dillance, &c. of the 
feveral objeCls. 

TELEGRAPH (derived from and yz*?*), is the 
name very properly given to an inflrument, by means of 
which information may be almott inflantaneoufly conveyed 
to a confiderabie diitance. 

i he telegraph, though it has been generally known and 
ufed by the moderns only for a few years, is by no means a 
modern invention. There is reafon to believe that among fl 
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the Greeks there was fome fort of telegraph in yfe. TheTflegr*^, 
burning of Troy was certainly known in Greece very foon ■"— 
after it happened, and before any perfon had returned from 
thence. Now that was altogether fo tedious a piece of bu- 
finefs, that conjedlure never could have fupplied the place of 
information. A Greek play begins w ith a feene, in which 
a watchman ddeends from the top of a tower in Greece, 
and cives the information that Troy was taken. “ I have 
been looking out thefe ten years (fays he) to fee when that 
would happen, and this night it is done.” Of the antiqui- 
ty of a mode of conveying intelligence quickly to a great 
diftance, this is certainly a proof. 

The Chinefe, when they fend couriers on the great canal, 
or when any great man travels there, make fignals by fire 
from one day’s journey to another, to have every thing pre- 
pared ; and moft ot the barbarous nations ufed formerly to 
give the alarm of war by fires lighted on the hills or riling 
grounds. 

Polybius calls the different inftruments ufed by the an- 
cients :or communicating information wgroaopyr/ta:, becaufe 
the fignals were always made by means of hre. At firft 
they communicated information of events merely by torches; 
but this method was of little ufe, becaule it was neceflary 
before-hand to fix the meaning of every particular fignal. 
Now as events are exceedingly various, it .was impofixble to 
exprefs the greater number of them by any nremeditated 
contrivance. It was eafy, for inttance, to exprefs by fignals 
that a fleet had arrived at fuch a place, becaufe this had 
been forefeen, and fignals accordingly had been agreed upon 
to denote it; but an unexpedled revolt, a murder, and luck 
accidents, as happen hut too often, and require an immediate 
remedy, could not be communicated by fuch fignals; be- 
caufe to lorefee them was impofiible. 

_ -dEneas, a contemporary of Ariftotle, who w-rote a trea-TVy/*/, 
tile on the duties of a general, endeavoured to correft thofe k00,!:x- 
imperfections, but by no means niceeeded. “Thofe (faysthaT 40, 

he) who would give fignals to one another upon affairs, of 
importance, mull firft prepare two velfels of earth, exaftly 
equal 111 breadth and depth; and they need be but four leet 
and a half deep, and a foot and a half wide. They then 
mull take pieces of cork, proportioned to the mouth of 
thefe vtffels, but not quite fo wide, that they may be let 
down with eafe to the bottom of thefe veffels. They next 
fix in the middle of this cork a Hick, which mull be of equal 
fize in both thete veffels. This Hick mull be divided ex- 
actly and diftinCtly, by fpaces of three inches each, in order 
that fuch events as generally happen in war may be writ on 
them. For example, on one of thefe fpaces the following 
words may be writ : ‘ A body of hor.se are marched 
into THE country.’ On another, ‘A body of infan- 
try, heavily armed, are arrived hither.’ On a third, ‘ In- 
fantry lightly ARMED.’ On a fourth, £ Horse and- 
foot.’ On another, ‘ Ships,’ then ‘ Provisions and 
lo on till all the events which may probably happen in the 
W'ar that is carrying on are writ down in thefe intervals. 

1 his being done, each of the two veffels mull have a little 
tube or cock of equal bignefs, to let out the water in equal 
proportion. Then the two veffels mult be filled with wa- 
ter ; the pieces of cork, with their Hicks thrull through 
them, mull be laid upon them, and the cocks mull be open- 
ed. Now, it is plain, that as theie veffels are equal, the 
corks will fink, and the Hicks defeend lower in the veffels, 
in proportion as they empty themlelves, Lut to be more 
certain of this exadnefs, it will be proper to make the ex- 
periment firft, and to examine whether all things correfpond 
and agree together, by an uniform execution on both lides. 
W hen they are well allured of this, the two veffels mull be 
carried to the two places where the fignals are to be made 

and 
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and obferved : water is poured in, and the corks and flicks 
are put in the veffels. When any of the events which are 
written on the flicks fhall happen, a torch or other light is 
raifed, which muft be held aloft till fuch time as another is 
raifed by the party to whom it is dire&ed. ( l his hrft fignal 
is only to pive notice that both parties are ready and atten- 
tive). Then the torch or other light mull be taken away, 
and the cocks let open. When the interval, that is, that 
part of the flick where the event of which notice is to be 
given or wiitten, fhall be fallen to a level with the vefTels, 
then the man who gives the fignal lifts up- his torch ; and 
on the otherf.de, the correipondeut fignal-maker immediate- 
ly turns the cock of his veflel, and looks at what is writ on 
that part of the flick which touches the mouth of the vellel: 
on which occafion, if every thing has been executed exadtiy 
and equally on both fides, both will read the fame thing.” 

This method was defective, becauie it could not convey 
any other intelligence except what was written on the flicks, 
and even that not particularly enough. With regard to all 
untorefeen events, it was quite ufelefs. 

A new method was invented by Cleoxenus (others fay 
by Democlitus), and very much improved by Polybius, as 
he himfelf informs us. He ddcribes this method as follows: 
Take the letters of the (Greek) alphabet, and divide them 
into five parts, each of which will confift of five letters, ex- 
cept the lafl divifion, which will have only four. Let thele 
be fixed on a board in' five columns. The man who is to 
give the fignals is then to begin by holding up two torches, 
which he is to keep aloft till the other party has aho 
fhown two. This is only to fhow that both fides are ready. 
Thefe firft torches are then withdiawn. Both parties are 
provided with boards, on which the letters are dnpofed as 
formerly deferibed. The perfon then who gives the fignal 
is to hold up torches on ttie left to point out to the other 
party from what column he fhall take the letters as they are 
pointed out to him. If it is to be from the firfl column, he 
holds up one torch ; if from the fecond, two ; and io on 
for the others. He is then to hold up torches on the right, 
to denote the particular letter of the column that is to be 
taken. All this mufl have been agreed on before-hand. 
The man who gives the fignals mufl have an inftrument 
(S,oxlSa,), confifti'ng of two tubes, and fo placed as that, by 
looking through one of them, he can fee only the right fide, 
and through the other only the left, of him who is to an- 
fwer. The board mufl be let up near this inflrument; and 
the flation on the right and left muft be furrounded with a 
wall (7rue<xrifSax^ai) ten feet broad, and about the height 
of a man, that the torches raifed above it may give a clear 
and flrong light, and that when taken down they may be 
completely concealed. Let us now fuppofe that this in*or- 
mation is to be communicated—number oj the auxtiiarits, 
about a hundred, have gone over to the enemy. In the firfl 
place, words muft be chofen that will convey the informa- 
tion in the fevveft letters poflible; as, A hundred Cretans have 
deferted, ixa-h* Having written 
down this fentence, it is conveyed in this manner. j he 
fiifl letter is a K, which is in the fecond column; two torches 
are therefore to be raifed on the left hand to inform the 
perfon who receives the fignals to look into that particular 
column. Then five torches are to be held up on the right, 
to maik the letter L which is the lalt in the column. 1 hen 
four torches are io be held up G>n the left to point out the g 
(r), which is in the fourth column, and two on the right 
to fhow that it is the fecond letter of that column. The 
ether letters are pointed out in the fame manner.—Such 
was the pirjia or telegraph recommended by Polybius. 

But neither this nor any other method mentioned by the 
ancients leans ever to have beca brought into general ufe} 

nor does it appear that the moderns had thought of fuch aTefeg 
machine as a telegraph till the year 1663, when the Marquis ''"’"’V 
of Worcefter, in his Century of Inventions, affirmed 
that he had diicovered “ a method by which, at a window, 
as far as eye can difeover black from white, a man may hold 
difeourfe with his correfpondent, without noife made or no- 
tice taken ; being according to occafion given, or means af- 
forded, re nata, and no need of provifion before hand 
though much better if forefeen, and courfe taken by mutual 
conient of parties.” This could be done only by means of 
a telegraph, which in the next fentence is declared to have 
been rendered fo perfedl, that by means of it the correfpon- 
denee could, be carried on “ by night as well as by day, 
though as dark as pitch is black.” 

About 40 yeais afterwards M. Amontons propofed 
a new telegraph. His method was this: Let there be 
people placed in feveral flat ions, at fuch a dillance f rom, 
one another, that by the help of a tdefcope a man in one 
flatiou may fee a fignal made in the next before him ; he 
mail immediately make the fame fignal, that it may be ieen 
by perfous in the flation next after him, who are to commu- 
nicate it to-thofe in the following flation, and fo on. Thefe 
fignals may be as letters of the alphabet, or as a cipher, 
underflood only by the two perfons who are in the diflant 
places, and not by thofe who make the fignals. The per- 
ion in the fecond ilation making the fignal to the perfon in 
the third the vety moment he fees it in the firfl, the news 
may be carried to the greatefl diflance in as little time as is 
neceffary to make the iignals in the firft Ration. The di- 
itance o: the feveral Rations, which muil be as few as pof- 
fibie, is meafured by the reach ot a telefcops. Anaontons 
tried this method in a Imall tra£l of land before feveral per- 
fons ot the highefl rank at the court of France. 

It was not, however, till the French revolution that the 
telegraph was applied to ufeful purpofes. Whether M. 
Chappt. who is laid to have invented the telegraph firfl nfed 
by the French about the end of 1793, knew any thing of 
Amontons’s invention or not, it is impoffible to fay ; but 
his telegraph was conftrudled on principles nearly fimilar. 
The manner of uling this telegraph was as follows : At the 
firft flation, which was on the roof of the palace of the 
Louvre at Paris, M. Chappe, the inventor, received in wri- 
ting, from the committee of public welfare, the words to be 
fent to Lifle, near which the French army at that time was. 
An upright poll was erefted on the Louvre, at the top of 
which were two tranfverfe arms, moveable in all diredlions 
by a fingle piece of mechanifm, and with inconceivable rapi- 
dity. He invented a number of pofitions for thefe arms, 
which flood as-figns for the letters of the alphabet; and 
thefe, for the greater celerity and fimplieity, he reduced in 
number as much as poffible. The grammarian will eafily 
conceive that fixteen iigns may amply fupply all the letters 
of the alphabet, fince feme letters may be omitted not only 
without detriment but with advantage. Thefe figns, as 
they were arbitrary, could be changed every week ; fo that 
the fign of B for one day might be the fign of M the next; 
and it was only ncceffary that the perfons at the extremi- 
ties ffiould know the key. The intermediate operators 
were only inftrudled generally in thefe fixteen fignals; which 
were fo diftindt, fo marked, fo different the one from the 
other, that they were eafily remembered. The conftruc- 
tion of the machine was inch,, that each fignal was uniform- 
ly given in preciiely the fame manner at all times: It did 
not depend on the operator’s manual'fkill; and the pofition 
of the arm could never, for any one fignal, be a degree 
higher or a degree lower, its movement being regulated me- 
chanically. 

M. Ckappe having received at the Louvre the fentence 
to- 
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to t c conveyed, jrave a known figr.al to the fecond (tation., 
which was Mcnt Martre, to prepare. At each llation there 
was a watch tower, where telefcopes -were fixed, and the 
perfon on watch gave the fignal of preparation which he 
had received, and this communicated iucceffively through all 
the line, which brought them all into a (late of readinefs. 
The perfon at Mont-Martre then received, letter by letter, 
the lenience from the Louvre, which he repeated with his 
own machine ; and this was again repeated from the next 
height, with inconceivable rapidity, to the final ftation at 
Lille. 

1 TEL 
This telegraph is without doubt made up of the heftTelegci^ 

number of combinations pofiible ; five boards would be in- 
fufficient, and leven would be ulelefs. It has been objeifted 
to it, however, that its form is too clsmfy to admit of its 
being raifed to any confiderable height above the building 
on which it Hands ; and that it cannot be made to change 
its direction, and confequently cannot be feen but from one 
particular point. 

Several other telegraphs have been propofed to remedy 
thefe defedfs, and perhaps others to which the inftrument is 
ft ill liable. The dial plate of a clock would make an ex- 

The full defcription of the telegraph was brought from cellent telegraph, as it might exhibit 144 figns fo as to be 
Paris to Frankfort on the Maine by a former member ef 
the parliament of Bourdeaux, w ho had feen that which was 
erected on the mountain of Belville. As given by Dr 
Hutton from tome of the Lnglifh papers, it is as follows. 
A A.isabeamor mail ofwoodplaced upright on a riling ground 
(fig. 1. Plate DIL), which is about 1 5 or ] 6 feet high. 
BB is a beam or balance moving upon the centre AA. 
This balance-beam may be placed vertically or horizontally, 
or any how inclined, by means of ftrong cords, wYhich are 
fixed to the wheel D, on the edge of which is a double 
groove to receive the twro cords. This balance is about 
I! or 12 feet long, and nine inches broad, having at the 
ends two pieces of wood CC, which likewife turn upon 
angles by means of four other cords that pafs through the 
axis of the main balance, otherwile the balance would de- 
range the cords ; the pieces C are each about three feet 
long, and may be placed either to the right or left, flraight 
or iquare, with the balance-beam. By means of thefe three 

vifible at a great diftance. A telegraph on this principle, 
with only fix divifions indead of twelve, would be fimple 
and cheap, and might be raifed 20 or 30 feet high above 
the building without any difficulty : it might be fupported 
on one poft, and therefore turn round, and the contrail of 
colours would always be the fame* 'Itmtii 

A very ingenious improvement of the telegraoh has been/w 1794. 
propofed in the Gentleman’s Magazine. It confifls of a 
femicircle, to be properly elevated, and fixed perpendicular- 
ly on a flrong Hand. The radius 12 feet; the lemicircle 
confequently fomewhat more than 36. This to be divided 
into 24 parts. Each of thefe will therefore comprife a 
fpace of 18 imshes, and an arch of 70 30' on the circumfe- 
rence. Thefe 24 divifions to be occupied by as many cir- 
cular apertures of fix inches diameter ; which will leave a 
clear fpace o^ fix inches on each fide between the apertures. 
Thefe apertures, beginning from the left, to denote the let- 
ters of the alphabet, omitting K, J confonant, V, X, and 

the combination of movement is very extenfive, remarkably as ufelefs for this purpofe. There are then 21 letters. 
dimple, and eafy to perform. Below is a finall wooden 
gouge or hut, in which a perfon is employed to obferve the 

■movements of the machine. In the mountain neareil to this 
another perfon is to repeat thefe movements, and a third to 
write them down. The time taken up for each movement 
is 20 feconds ; of which the motion alone is four leconds, 

■the other 16 the machine is llationaiy. Two working mo- 
dels of this inflrument were executed at Frankfort, and lent 
by Mr W. Playfair to the Duke of York ; and hence the 
plan and alphabet of the machine came to England. 

Various experiments were in confequence tried upon tele- 
graphs in this country ; and one w'as foon after let up by 
government in a chain of Nations from the admiralty-office 
to the fea coaft. It confifls of fix oblagon boards, each of 
which is poifed upon an axis in a frame, in fueh a manner 

The four other fpaces are rtferved for fignals. The inftru- 
ment to have an index moveable by a windlafs on the centre 
of the lemicircle, and having twm tops, according as it is to 
be uied in the day or night ; one. a circular top of lacquer- 
ed iron or copper, of equal diameter with the apertures 
(and which confequently will eclipfe any of them againft 
which it refts) ; the other, a Ipear or arrow-fhaped top, 
black, and highly polifhcd, which, in Handing before any of 
the apertures in the day-time, will be diftincily vifible. In 
the ni<ht, the apertures to be reduced by a diaphragm fit- 
ting clofe to each, fo as to leave an aperture of not more 
than two inches diameter. The diaphragm to be of well- 
polifhed tin ; the inner rim lacquered black half an inch. 
A11 the apertures to be illuminated, when the inflrument ia 
uied in the night time by fmall lamps; to which, it necef- 

that it can be either placed vertically, fo as to appear with fary, according to circun.ftances, convex lenfes may be added, 
its full fize to the obierver at the neareft ftation, as in fig. 2. fitted into each diaphragm, by which the light may be 
or it becomes invifible to him by being placed horizontally, powerfully concentrated and increafed. Over each aperture 
as in fig. 3. fo that the narrow edge alone is expofed, which 
narrow edge is from a diftance invifible. Fig. 2. is a reprefen- 
tation of this telegraph, with the parts all fhut, and the ma- 
chine ready to work. T, in the officer’s cabin, is the telefcope 
pointed to the next ftation. Fig. 3. is a rep refen tation of 
the machine not at work, and with the ports all open. The 
opening of the firft port (fig. 2.) exprefles a, the fecor.d by 
the third c, the fourth dy the fifth e, and the lixth /, &c. 

Six boards make 36 changes, by the molt plain and 
fimple mode of working ; and they will make many more if 
snore were neceffary : but as the real fuperioiity of the tele- 
graph over all other modes of making fignals confifts in its 
making letters, we do not think that more changes than the 
letters of the alphabet, and the ten arithmetical ciphers, are 
necelfary; but, on the contrary, that thofe who work the 
telegraphs fhould avoid communicating by words or figns 
agreed upon to exprefs leniences ; for that is the fure me- 
thod never to become expert at fending unexpeded intelli- 
gence accurately. 

one of the five prifmatic colours leaft likely to be miitaken 
(the remaining two being leis diilinguifhable, and not want- 
ed, are bell omitted) to be painted ; and, in their natural 
order, on a width of. eighteen inches and a depth of four, 
red, orange, yellow, green, blue ; or, ftill to heighten the 
contraft, and render immediately fucceffive apertures more 
diftingudhable, red, green, orange, blue, yellow. The whole 
inner circle beneath and between the apertures to be painted 
black. 

"When the inftrument is to be ufed, the index to be fet to 
the fignal apertures on the right. All the apertures to be 
covered or d;.rk when it begins to be ufed, except that 
which is to give the fignal. A fignal g\m to be fired to 
apprife the obferver. If the index is fet to the firft; aper- 
ture, it will denote that words are to be expreffed; it to the 
fecond, that figures ; if to the third, that the figures ceafe; 
and that the intelligence is carried on in words. When fi* 
gurts are to be exprtffed, the alternate apertures from the 
lert are taken in their order, to denote from 1 to 10 inclu- 

fivcly j 
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fjrclythe feconJ from the right denotes too; the fifth 
1000. This order, and thefe intervals, are taken to prevent 
any confufion in k> peculiarly important an article of the in- 
telligence to be conveyed. 

Perhaps, however, none of the tele rraphs hitherto offered 
to the public exceeds the following, either in iimplicity, 
cheapnefs, or facility in working, and it might perhaps, with 
a few trifling additions, be made exceedingly diftindt. Itisthus 
defcribed in the Repertory of Arts and Manufactures : For a 
nocturnal telegraph, let there be four large patent refleCtors, 
lying on the fame plane, parallel to the horizon, placed on the 
top of an obfervatory. Let each of thefe refleCtors be capab’e, 
by means of two winches, either of elevation or depreffion 
to a certain degree. By elevating or depreffing one or two 
of the refleCtors, eighteen very diitinCt arrangements may 
be produced, as the following fcheme will explain (a). 
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For the fake of example, the above arrangements are 
made to anfwer to the molt necdfary letters of the alpha- 
bet ; but alterations may be made at will, and a greater 
number of changes produced, without any addition to the 
refleCtors. In the firft obfervatory there need only be a fet 
of [ingle refleCtors; but in the others each refleCtor fhould be 
double, fo as to face both the preceding and fubfequent ob- 
fervatory ; and each obfervatory fhould be furnifhed with 
two telefcopes. The proper diameter of the refleCtors, and 
their diltance from each other, will be afeertained by expe- 
rience. 

To convert this machine into a diurnal telegraph, no- 
thing more is neceflary than to infert, in the place of the 
refleCtors, gilt balls, or any other confpicuous bodies. 

Were telegraphs brought to fo great a degree of perfec- 
tion, that they could convey information fpeedily and di- 
ftinCtly ; were they fo much Amplified, that they could be 

■conflruCttd and maintained at little expence—the advanta- 
ges which would refult from their ufe are almoft inconcei- 
vable. Not to fpeak of the fpeed with which information 
could be communicated and orders given in time of war, 
by means of which misfortunes might be prevented or in- 
i’antly repaired, difficulties removed, and difputes preclu- 
ded, and by means of which the whole kingdom could be 
prepared in an inftant to oppofe an invading enemy ; it 
might be ufed by commercial men to convey a commiffion 
cheaper and fpcedier than an exprefs can travel. The ca- 
pitals of diffant nations might be united by chains of polls, 

Vol. XVIII. Part I. 
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and the fettling of thofe difputes which at prefent take up TjAjgapH, 
months or years might then be accomplifhed in as many 
hours. A n eftablifhment of telegraphs might then be made 
like that of the poll ; and inilead of being an expence, it 
would produce a revenue. Until telegraphs are employed 
to convey information that occurs very frequently, the per- 
fons who are ftationed to work them will never become ex- 
pert, and confequently will neither be expeditious nor accu- 
rate, though, with pra&ice, there is no doubt but they will 
attain both in a degree of perfection of which we can as 
yet have but little conception. 

TELEMACHUS, the fon of Ulyfles and Penelope, was 
Itill in the cradle when his father went with the reft of the 
Greeks to the Trojan war. At the end of this celebrated 
war, Telemachus, anxious to fee his father, went to feek 
him ; and as the place of his refidence, and the caufe of his 
long abfence, were then unknown, he vifited the court of 
Menelaus and Neltor to obtain information. He afterwards 
returned to Ithaca, where the fuitors of his mother Penelo- 
pe had confpired ;o muider him, but he avoided their fnares; 
and by means of Minerva he difeovered his father, who had 
arrived in the ifland two days before him, and was then in 
the houfe of Eumaeus. With this faithful fervant and Ulyf- 
les Telemachus concerted how to deliver bis mother ftotn 
the importunities of her fuitors, and it was effedfted with 
great fuccefs. After the death of his father, Telemachu* 
went to the ifland of TEaea, where he married Circe, or, ac- 
cording to others, Cafliphone the daughter of Circe, by 
whom he had a fon called Lutinus. Fie feme time after 
had the misfortune to kill his mother-in-law Circe, and fled 
to Italy, where he founded Clufium. 'Telemachus was ac- , 
companied in his viflt to Neftor and Menelaus by the god- 
defs of wildom under the form of Mentor. It is faid that, 
when a child, Telemachus fell into the fea, and that a dol- 
phin brought him fafe to fhore, after he had remained fome 
time under water. From this circumftance Ulyfles had the 
figure of a dolphin engraved on the feal which he wore oa 
his ring. 

From thefe {lories, collefted from Homer and the other 
poets of antiquity the celebrated Fenelon archbifliop ot 
Cambray took the idea of his well-known Adventures of Te- 
lemath us ; which, though not compofed in verfe, is juftly in- 
titled to be efieemed a poem. “ The plan of the work 
(fays Dr Blair) is in general well contrived; and is deficient LeBuratn 
neither in epic grandeur nor unity of objefb The author 
has entered with much felicity into the ipirit and ideas of 
the ancient poets, particularly into the ancient mythology, 
which retains more dignity, and makes a better figure in his 
hands than in thofe of any other modern poet. His de- 
feriptions are rich and beautiful; efpecially of the fofter t ( 
and calmer feenes, for which the genius of Fenelon was beft 
fuited ; fuch as the incidents of palloral life, the pleafures 
of virtue, or a country flourifhing in peace. There is an 
inimitable fweetnefs and tenderneis in feveral of the pidlures 
of this kind which he has given and his meafured profe, 
which is remarkably harmonious, gives the ftyle nearly as 
much elevation as the French language is capable of fup- 
porting even in regvdar verie. 

According to the fame eminent critic, *{ the beft execu- 
ted part of the work is the firft fix books, in which Tele- 
niachus recounts his adventures to Calypfo. The narration 
throughout them is lively and intereiling. Afterwards, 
efpecially in the laft twelve books, it becomes more tedious 
and languid ; and in the warlike adventures which are at- 

U u tempted. 

(a) Each refkdlor, after every arrangement, muft be reftored to its place. 
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JP] ll,w> tempted, there Is a great deFeft of vigour. The chief ob- 

> e ^cope ieftlon again ft this work Being clafted with epic poems, 
arifes from the minute details of virtuous policy, into which 
the author in fome places enters; and from the difcourfes 
and inftruttions of Mentor, which recur upon us too often, 
and too much in the ftrain of common place morality. 
Though thefe were well fuited to the main ddign of the 
author, which was to form the mind of a young prince, 
yet they feem not congruous to the nature of epic poetry ; 
the objeft of which is to improve us by means of aftions, 
charadiers, and fentiments, rather than by delivering pro- 
fefled and formal inftrutftion.” 

TELEPHIUM, true orpine, in botany: A genus of 
plants belonging to the clafs of pentandria, and order of tri- 
gynia; and in the natural fyftem ranging under the 5:4th or- 
der, Mfcellanea. The calyx is pentaphyllous ; there are 
five petals, which are inferted Into the receptacle ; the cap- 
fule is unilocular and trivalvular. There are two fpecies, 
the imperati and oppo/itifoHn. 

TELESCOPE, an optical Inftrument for viewing di- 
ftant objedhs j fo named by compounding the Greek words 

far of, and ma* w to look at or contemplate. This name 
is commonly appropriated to the larger fizes of the inftru- 
ment,. while the fmaller are called perspective-glasses, 
spy glasses, opera-glasses. A particular kind, which 
is thought to be much brighter than the reft, is called a 
NIGHT GLASS. 

To what has been faid already with refpedl to the inven- 
tor of this moll noble and ufeful inftrument in the article 
Opt ics, we may add the two following claims. 

Mr Leonhard Digges. a gentleman of the laft century 
of great and various knowledge,' pofitively afferts in his Stra- 
toticoi, and in another work, that his father, a military gen- 
tleman, had an inftrument which he uled in the field, by 
which he could bring diftant objedts near, and could know 
a man at the diftance of three miles. He fays, that when 
his lather was at home he had often looked through it, and 
could diftinguifh the waving of the trees on the oppofite fide 
of the Severn. Mr Digges refided in the neighbourhood of 
Bn’ftol. 

Francis Fontana, in his Celejlial Obfervations, publifhed at 
Napl es in '646, fays, that he was alTured by a Mr Hardy, 
advocate of the parliament of Pat is, a perfon of great learn- 
ing and undoubted integrity, that on the death of- his fa- 
ther, there was found among his things an old tube, by 
which diftant objedls were diftindfly feen ; and that it was of 
a date long prior to the telefcope lately invented, and had 
been kept by him as a fecret. 

It is not at all improbable, that curious people, handling 
fpeftacle glafles, of which there were by this time great va- 
rieties, both convex and concave, and amufing themfelves 
with their magnifying power and the lingular effects which 
they produced in the appearances of things, might fome- 
times chance fo to place them as to produce diftin£t and en- 
larged vifton. We know perfectly, from the table and 
fcheme which Sirturus has.given us of the tools or diihes in 
which the fpefbacle-makers fafhioned their glafies, that they 
had convex lenfes formed to fpheres of 24 inches diameter* 
and of 11 inferior fizes. He has given us a fcheme of a fet 
which he got leave to meafure belonging to a fpecftacle-ma- 
Jker of the name oi Rogette at Corunna in Spain; and he 
fays that this man had tools of the fame fizes for concave 
glaffes. It alfo appears, that it was a general pradtice (of 
which we do not know the precife. putpofe) to ufe a con- 
vex and concave g.lafs together^ If any perion fhould chance 
to put together a 24-inch convex and a 12-inch concave 
(wrought on both fides) at the diitance of 6 inches, he 
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would have diftin& vifion, and the objeft would appear of Tclef:cft 
double fize. Concaves of 6 inches were not uncommon, 
and one fuch combined with the convex of 24, at the di- 
fiance of 9 inches, would have diftinft vifion, and objedls 
would be quadrupled in diameter. When fuch a thing oc* 
curred, it was natural to keep it as a curiofity, although- 
the rationale olxts operation was not in the leal! underftood^ 
We doubt not but that this happened much oftener than in 
thefe two inftances. The chief wonder is, that it was not 
frequent, and taken notice of by iome writer. It is pretty 
plain that Galileo’s firft telefcope was of this kind, made 
up of fuch fpedtacle-glafies as he could procure; for it mag- 
nified only three times in diameter: a thing ealily procured 
by fuch glafles as he could find with every fpedfacle maker. 
And he could not but obferve, in his trials of their glades, 
that the deeper concaves and flatter convexes he employed,, 
he produced the greater amplification ; and then he would 
find himfelf obliged to provide a tool not ufed by the ipec- 
tacle-makers, viz. either a much flatter tool for a convex 
furface, or a much fmaller fphere for a concave : and, not- 
withflanding his telling us that it was by refle&ing on the 
nature of refradlion, and without any inftruftion, we are 
perfuaded that he proceeded in this very way. His next « 
telei'cope magnified but five times. Now the flighteft ac- 
quaintance with the obvious laws of refraffion would have 
direefted him at once to a very fmall and deep concave, 
which would have been much eafier made, and have mag- 
nified moie. But he groped his way with fuch fpeftacle- 
glaffes as he could get, till he at. laft made tools for very 
flat objeft-glafies and very deep eye-glaffes, and produced a 
telefcope which magnified about 25 times. Sirturus faw 
it, and took the meafures of it. He afterwards law a fcheme 
of it which Galileo had fent to a German prince at In- 
fpruch, who had it drawn (that is, the circles for the tools) 
on a table in his gallery. The objeft-glafs was a plano- 
convex, a portion ot a fphere, of 24 inches diameter; 
the eye-glals was a double concave of 2 inches diameter: 
the focal diftances were therefore 24 inches and 1 inch 
nearly'. This mud have been a very lucky operation, for 
Sirturus fays it was the bell telefcope he had feen ; and v,e 
know that it requires the very heft work to produce this 
magnifying power with fuch fmall fpheres. Telefcopes 
continued to be made in this way lor many years; and Ga-> 
lileo, though keenly engaged in the obfervation of Jupiter’s 
fatellites, being candidate for the prize held out by the Dutch 
for the difeovery of the longitude, and therefore much inte- 
refted in the advantage which a convex eye-glafs wyouid have 
given him, never made them of any other form. Kepler 
publifhed his Dioptrics in 1611; in which he tells us, alb 
that he or others had difeovered of the law of refraction* 
viz. that in very fmall obliquities of incidence, the angle of 
refraCtion was nearly J-d of the angle of incidence. This 
was indeed enough to have pointed out, with fufticient ex- 
aeftnefs, the conftruCtion of every optical inftrument that we? 
are even now pofteffed of; for this proportionality of the 
angles of incidence and refra&ion is affumed in the eonftruc- 
tion of the optical figure for all of them-; and the deviation- 
from it is ftill confidered as the refnement of the art, and was 
not brought to any rule till 50 years after by Huyghens,. 
and called by him aberration. Yet even the fagacious 
Kepler feems not to have feen, the advantage of any other 
conftruClion of the telefcope ; he juft feems to acknow- 
ledge the pofnbility of it : and*we are furprifed to fee wri- 
ters giving him as the author of the aftronomical telefcope* 
or even as hinting at its conftrudftion. It is true, in the laft 
propofition he fhows how a telefcope may be made appa- 
rently with a convex eye-glafs; but this is only a frivolous 
1 fancy; 
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pe. fancy; for the eye^lafs is directed to be made convex ex- 

ternally, and a very deep concave on the infide ; fo that it 
is, in fadt, a menifcns with the concavity prevalent. In the 
86th propofition, he indeed (hows that it is polTible fo to 
place a convex glals behind another convex glafs, that an 
eye (hall fee objedts diftindt, magnified, and inverted ; and 
he fpeaks very fagacioufly on the fubjedl. After having 
faid that an eye placed behind the point of union of the 
firft glafs will fee an objedt inverted, he (hows that a fmall 
part only will be feen ; and then he (hows that a convex 
glafs, duly proportioned and properly placed, will (how 
more of it. But in (howing this, he fpeaks in a way which 
fhows evidently that he had formed no diftindd notions of 
the manner in which this effedt would be produced, only- 
faying vaguely that the convergency of the fecond glafs 
would counteract the divergency beyond the focus of the 
firft. Had he conceived the matter with any tolerable di- 
ll indtnefs, after feeing the great advantage of taking in a 
field greater in almoft any proportion, he would have eager- 
ly catched at the thought, and enlarged on the immenfe im- 
provement. Had he but drawn one figure of the progrefs 
of the rays through two convex glafles, fuch as fig. 12. of 
PI. CCC LXIV. the whole would have been open to his view. 

This ftep, fo eafy and fo important, was referved for Fa- 
ther Scheiner, as has been already obferved in the article 
Optics ; and the conftrudfion of this author, together 
with that of Janfen, are the models on which all refradfing 
telefcopes are now conftrudted ; and in all that relates to 
their magnifying power, brightnds, and field of vifion, they 
may be conftrudled on Kepler’s principle, that the angles 

• of refra&ion are in a certain given proportion to the angles 
of incidence. 

But after Huyghens had applied his elegant geometry to 
the difcovery of Snellius, viz. the proportionality, not of the 
angles, but of the fines, and had afcertained the aberrations 
from the foci of infinitely (lender pencils, the reafons were 
-clearly pointed out why there were fuch narrow limits af- 
fixed by nature to the performance of optical inftruments, 
in confequence of the indiftindfnefs of vifion which refulted 
fiom conftrudlions where the magnifying power, the quan- 
tity of light, or the field of vifion, were extended beyond 
certain moderate bounds. The theory of aberrations, which 
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that moft excellent geometer eftablifhed, has enabled us to 
diminifh this indiftindfnefs arifing from any of thefe caufes; 
and this diminution is the foie aim of all the different con- 
itrudlions which have been contrived fince the days of Ga- 
lileo and Scheiner. 

The defcription which has been already given of the va- 
rious conftrudtions of telefcopes in the article Optics, is 
fufficient for inftrufting the reader in the general principles 

-of their conftruftion, and with moderate attention will (how 
the manner in which the lays of light proceed, in order to 
enfiue the different circumltances of amplification, brightnefs, 

<and extent of field, and even diftinftnefs of vifion, in as far 
as this depends on the proper intervals between the glaffes. 
But it is infufficient for giving us a knowledge of the improve- 
ments which are aimed at in the different departures from 
the original conftru&ions of Galileo and Scheiner, the ad- 
vantage of the double eye-glafsof Huyghens, and the quin- 
tuple eye-glafs of Dollond : ftill more is it infufficient for 
'(bowing us why the higheft degrees of amplification and moft 
-extenfive field cannot be obtained by the mere proportion 
of the focal diilances of the glaffes, as Kepler had taught. 
In (hort, without the Huyghenian doftrine of aberrations, 
neither can the curious reader learn the limits of their per- 
formance, nor the artift learn why one telefcope if better 
than another, or in what manner to proceed to make ate* 

lefcope differing in any particular from thofe which he fer- Telef 
vilely copies. ' '" ^ 

Although all the improvements in the conftruftion of te- 
lefcopes fince the publication of Hayghens’s Dioptrics have 
been the produ&ions of this ifiand, and although Dr Smith 
of Cambridge has given the moft elegant and perfpicuous 
account of this fcience that has yet appeared, we do not re- 
coiled!; a performance in the Englifh language (except the 
Optics of Emerfon) which will carry the reader beyond the 
mere fchoolboy elements of the fcience, or enable a perfon 
of mathematical (kill to underftand or improve the conftruc- 
tion of optical inftruments. The laft work on this fubjeft 
of any extent (Dr Prieftley’s Hiftory of Vifion) is merely 
a parlour book for the amufement of half-taught dilettanti, 
but is totally deficient in the mathematical part, although it 
is here that the fcience of optics has her chief claim to pre- 
eminence, and to the name of a disciplina accurata. 
But this would have been ultra crepidam ; and the author 
would in all probability have made as poor a figure here as 
he has done in his attempts to degrade his fpecies in his 
Commentaries on the VibratiuncuU of Hartley; motions 
which neither the author nor his amplificator were able to 
underftand or explain. We truft that our readers, jealous 
as we are of every thing that finks us in the fcale of nature’s 
works, will pardon this tranfient ejaculation offpleen, when 
our thoughts are called to a fyftem which, of abfo/ute and una- 
voidable necctfityy makes the divine mind nothing but a qui- 
vering of that matter of which it is the author and uner- 
ring director. Sed mijfum faciamus. 

We think therefore that we (hall do the public fome fer- 
vice, by giving fuch an account of this higher branch of op- 
tical fcience as will at leaft tend to the complete under- 
ftanding of this noble inftrument, by which our conceptions 
of the extent of almighty power, and wifdom, and benefi- 
cence, are fo wonderfully enlarged. In the profecution of 
this we hope that many general rules will emerge, by which 
artifts who are not mathematicians may be enabled to con- 
ftrudt optical inftruments with intelligence, and avoid the 
many blunders and defedts which refult from mere lervile 
imitation. 

The general aim in the conftrudlion of a telefccpe is, to 
form, by means of mirrors or lenfes, an image of the diftant 
objedf, as large, as bright, and as extenfive as is poffible, 
confidently with diftinftnefs ; and then to view the image 
with a magnifying glafs in any convenient manner. This 
gives us an arrangement of our fubjedt. We (hall firft (how 
the principles ot conftrudtion of the objedl-glafs or mirror, 
fo as that it (hall form an image of the diftant objedl with 
thefe qualities; and then (how how to conftrudl the magni- 
fying glafs or eye-piece, fo as to preferve them unimpaired. 

This indiftindftnefs which we wifh to avoid arifes from 
two caufes; the fpherical figures of the refradiing and re- 
fledling furfaces, and the different refrangibility of the dif- 
ferently coloured rays of light. The firft may be called the 
spherical and the iecond the chromatic indiftindtnefs; 
and the deviations from the foci, determined by the elemen- 
tary theorem (Optics, p. 289.), may be called the sphe- 
rical and the chromatic aberrations. 

The limits of a Work like this will not permit us to give 
any more of the dodlrine of aberrations than is abfolutely 
neceffary for the conftrudtion ot achromatic telefcopes ; and 
we muft refer the reader for a general view of the whole to 
Euler’s Dioptrics, and other works of that kind. Dr Smith 
has given as much as was neceffary for the comparifon of 
the merits of different glaffes of fimilar conftrudtion, and 
this in a very plain and elegant manner. 

We (hall begin with the aberration of colour, becaufe it 
is the moft fimple. 

U u 2 Let 
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Let white or compounded light fall perpendicularly on 

the Hat fide PQ^(fig. 1.) of a plano-convex lens PVQ^ 
whofr axis is CV and vertex V; The white ray pP falling 
on the extremity of the lens is difperfed by refraction at the 
point P of the fpherical furface, and the red ray goes to the 
point r of the axis, and the violet ray to the point v. In 
like manner the white ray yQJs difperfed by refraCtion at 

the red ray going to r, and the violet to v. The red 
ray Pr erodes the violet ray Qju in a point D, and Qr 
erodes Pi* in a point E ; and the whole light refraCled and 
difperfed by the circumference, whofe diameter is PQ^ pades 
through the circular area, whofe diameter is DE. Sup- 
pofmg that the lens is of fuch a form that it would colleCf 
red rays, refradted by its whole furface in the point r, and 
violet in the point v ; then it is evident that the whole light 
which occupies the furface of the lens will pafs through this 
little circle, whofe diameter is DE. Therefore white light 
iduing from a point io didant that the rays may be confi- 
dered as parallel, will not be colledted in another point or 
focus, but will be difperfed over the furface of that little 
circle ; which is therefore called the circle of chromatic dif- 
perfton ; and the radiant point will be reprefented by this 
circle. The neighbouring points are in like manner repre- 
fented by circles; and thefe circles encroaching on and 
mixing with each other, mull occafion hazinefs or confufion, 
and render the pidfure indidindl. This indiilindtnefs will be 
greater in the proportion of the number of circles which are 
in this manner mixed together. This will be in the pro- 
portion of the room that is for them ; that is, in proportion 
to the area of the circle, or in the duplicate proportion of 
its diameter. Our firft bufinefs therefore is, to obtain mea- 
fures of this diameter, and to mark the connedtion between 
it and the aperture and focal diilance of the lens. 

Let i be to r as the fine of incidence in glafs to the fine 
of refradtion of the red rays ; and let i be to v as the fine of 
incidence to the fine of refradf ion of the violet rays. Then 
we fay, that when the aperture PQjs moderate, v— r : “u+e 
—2 i = DE : PQ, very nearly. For let DE, which is evi- 
dently perpendicular to Vr, meet the parallel incident rays 
in K and L and the radii of the fpherical furface in G and 
H. It is plain that GPK is equal to the angle of inci- 
dence on the pofierior or fpherical furface of the lens; and 
GPr and GPu are the angles of refradtion of the red and 
the violet rays ; and that GK, GD, and GE, are very near- 
ly as the fines of thofe angles, becaufe the angles are tup- 
pofed to be fmall. We may therefore inftitute this propor- 
tion DE : KD r= v—r : r—i ; then, by doubling the con- 
fequents DE : 2KD — v—r : 2r— 21. Alfo DE : 2KD -j- 
DErrir—r:2r—2i-{-v—r,~v—r : r-fr—it. But 2KD 
-f DE is equal to KL or PQ^ Therefore we have DE : 
PQj= v—r : r-f-u—2/. J£. D. 

Ltor. i. Sir liaac Newton, by moft accurate obfervation, 
found, that in common glafs the fines of refradh’on of the 
red and violet rays were 77 and 78 where the fine oi inci- 
dence was 50. Hence it follows, that v—r is to v +r— 
2« as x to 55 ; and that the diameter of the fmalleft circle 
of difperfion is Part °- ^ lens- 

2. In like manner may be determined the circle of difper- 
fion that will comprehend the rays of any particular colour 
or fet o" colours. Thus all the orange and yellow will pais 
throir h a circle whofe diameter is of that of the lens. 

3. In different furfaces, or plano-convex lenfes, the angles 
of aberration rPu are as the breadth PQjdiredtly, and as 
the focal diftance VF inverfely ; becaufe any angle DPE is 
as its fubtenfe DE diredtly and radius DP inverfely. N. B. 
we call VF the focal diflance, becaule at this diftance, 
or at the point F, the light is moft of all conftipated. If 
we examine the focal diftance by holding the leas to the 
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fun, we judge it to be where the light is drawa into the T«|cfc^ 
fmalleft fpot. —^ 

When we refleft that a lens of 5^ inches in diameter has 
a circle of difperfion T*5th of an inch in diameter, wearefur- 
priied that it produces any picture of an obje£t that can be 
diftinguifhed. We fhould not expedt greater diftintlnefs 
from fuch a lens than would be produced in a camera ob- 
feura without a lens, by fimply admitting the light through 
a hole of Toth of an inch in diameter. I his, we know, would 
be very hazy and contufed. But when we remark the fa. 
perior vivacity of the yellow and orange light in comparifon 
with the reft, we may believe that the effect produced by 
the conSufion of the other colours will be much Ids fenfible. 
But a ftronger reafon is, that the light is much denfer in 
the middle of the circle of difperfion, and is exceedingly 
faint towards the margin. This, however, muft not be 
taken for granted ; and we muft know diftin&ly the man- 
ner in which the light of different colours is diftributed over 
the circle of chromatic difpei fion, before we pretend to pro- 
nounce on the immenfe difference between the indiftindl- 
nefs arifing from colour and that arifing from the fpherical 
figure. We think this the more neceffary, becaufe the il- 
luftrious difeoverer of the chromatic aberration has made a 
great miftake in the comparifon, becaufe he did not confider 
the diftribution of the light in the circle of fpherical difper- 
fion. It is therefore proper to inveftigate the chromatic 
diftribution of the light with the fame care that we befiowed 
on the fpherical difperfion in Optics, n° 251. &c. ; and we 
fhall then fee that the fuperiority of the reflecting teiefcope 
is incomparably lefs than Newton imagined it to be. 

Therefore let EB (fig. 2.) reprefent a plano-convex lens, 
of which C is the centre and Cr the axis. Let us fuppofe 
it to have no fpherical aberration, but to colledf rays occu- 
pying its whole furface to fingle points in the axis. Let a 
beam of white or compounded light fall perpendicularly on 
its plane furface. The rays will be fo refracted by its cur- 
ved furface, that the extreme red rays will be collected at rt 
the extreme violet rays at w, and thofe of intermediate re- 
frangibility at intermediate points, o,y,g, b,p, v, of the line 
r w, which is nearly -Tffth ofrC. The extreme red and violet 
rays will crofs each other at A and D ; and AD will be a 
fedtion or diameter of the circle of chromatic difperfion, and 
will be about Tj-th of EB. We may luppofe wr to be bi- 
fedted in b, becaufe wb is to br very nearly in the ratio of 
equality (for rb :rQ — bA : cE, = bA : cbf — ivb : wC).. 
The line rw will be a kind of prifmatic ipedti um, red from 
r to 0, orange-coloured from 0 to y, yellow from y to g, 
green from g to b, blue from b to />, purple from p to v, and 
violet from v to w. 

The light in its compound ftate muft be fuppofed uni- 
formly denfe as it falls upon the lens ; and the fame muft 
be faid of the rays of any particular colour. Newton iup- 
pofes alfo, that when a white ray, fuch as eE, is difperfed 
into its component coloured rays by refradtion at E, it is 
uniformly fpread over the angle DEA. This fuppofition 
is indeed gratuitous ; but we have no argument to the con- 
trary, and may therefore confider it as juft. The confe- 
quence is, that each point w, b, &c. of the fpedtrum is 
not only equally luminous, but alfo illuminates uniformly its 
correfponding portion of AD : that is to fay, the coating 
(fo to term it) of any particular colour, fuch as purple, 
from the point p, is uniformly denfe in every part of AD 
on which it falls. In like manner, the colouring of yellow, 
intercepted by a part of AD in its paffage to the pointy, 
is uniformly denie in all its parts. But the denfity of the 
different colours in AD is extremely different: for fince 
the radiation in w is equally denfe with that in p, the den- 
fity of the violet colouring, which radiates from w, and is 

fpread 
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fprrac! ovrr the whole of AD, rrmft be ir.nch lefs than the 
denfity of the purple colouring, which radiates from />, and 
occupies only a part of AD round the circle b. Thefe 
denfities mult he very nearly in the inverfe proportion of 
•ivbz to pb*. 

Hence we fee, that the central point b will be very in- 
tcnfely illuminated by the blue radiating from p b and the 
green intercepted from lg. It will be more faintly illumi- 
nated by the purple radiating from ‘u/>, and the yellow in- 
tercepted from gy ; and {till more faintly by the violet from 
<wv, and the orange and red intercepted from yr. The 
whole colouring will be a white, tending a little to yellow- 
nefs. The accurate proportion of thefe colourings may be 
computed from our knowledge of the portion of the points 
e>,yyg, &c. But this is of little moment. It is of more 
confequence to be able to determine the proportion of the 
total intenfity of the light in b to its intenfity in any other 
point I. 

For this purpofe draw rlR, IwW, meeting the lens in 
R and W. The point 1 receives none of the light which 
pafies through the fpace RW : for it is evident that bl : 
CR = £ A : CE, = 1 : 55, and that CR “ CW ; and there- 
fore, fince all the light incident on EB paffes through AB, 
all the light incident on RW'pqffes through If (bi being 
made = £1). Draw oIO, ylY, ^IG, I/P, luV. It is 
plain, that I receives red light from RO, orange from OY, 
yellow frorrl YG, green from GE, a little blue from BP, 
purple from PV, and violet from VVY. It therefore wants 
fome of the green and of the blue. 

That we may judge of the intenfity of thefe colours at I, 
fuppofe the lens covered with paper pierced with a fmall 
hole at G. The green light only will pafs through I; the 
other colours will pafs between I and b, or between I and 
A, according as they are more or lefs refrangible than the 
particular green at I. This par ticular colour converges to 
g, and therefore will illuminate a fmall fpot round I, where 
it will be as much denier than it is at G as this fpot is 
fmaller than the hole at G. The natural denfity at G, there- 
fore, will be to the increafed denfity at I, as gll to £ G2, or 
as gb1 to ^C2, or as bl1 to CG2. In like manner, the natu- 
ral denfity of the purple coming to I through an equal hole 
at P will be to the increafed denfity at I asTT to CP\ 
And thus it appears, that the intenfity of the differently co- 
loured illuminations of any point of the circle of difperiion, 
is inverfely proportional to the fquare of the diftance from 
the centre of the lens to the point of its furfacc through 
which the colouring light comes to this point of the circle 
ol difpcrfion. This circumftance will give us a very eafy, 
and, we think, an elegant folution of the queflion. 

BIfeA CE in F, and draw FL perpendicular to CE, ma- 
king it equal to CF. Through the point JL defcribe the 
hyperbola KLN of the fecond order, that is, having the 
ordinates EK, FL, RN, &c. inverfely proportional to the 
fquares of the abiciffas CE, CF, CR, &c. ; fo that FL : RN 

1 1 ... 
“CP : CR2’ ^ ^ : CE5* &c. It is evident that 
thefe ordinates are proportional to the denfities of the feveral- 
ly coloured lights which go from them to any points what- 
ever of the circle of ditperfion. 

Now the total denfity of the light at I depends both on 
the denfity of each particular colour and on the number of 
colours which fall on it. The ordinates of this hyperbola 
determine the firft ; and the fpace ER meafures the number 
of colours which fall on I, becaufe it receives light from the 
whole of ER, and of its equal BW. Therefore, if ordi- 
nates be drawn from any point of ER, their fum will be as 
the whole light which goes to I ; that is, the total denfity 
of the light at I. will be proportional to the area NREK. 

Now it is known that CExEK is equal to the infinitely Telefcope. 
extended area lying beyond EK ; and CRX RN is equal to  
the infinitely extended area lying beyond RN. Therefore 
the area NREK is equal to CRxRN —CEXEK. But 

CF3 CF-3 
RN and EK are refpeftively equal to and There- 

(CR. CE \ 
CR2 — CE7 

= CFj X (cr —ce), = CPx CExCR’ “ C1*J>< 

ER CF’ ER 
But becaufe CF is ^ of CE. CE XCR* 

a conftant quantity. Therefore 

CExCR’ 
CFJ . _ CF __ CF2 

CE 13 “ 2CE’ “ ~2~ 

the denfity of the light at I is proportional to or to 

becaufe the points R and I are fimilarly fituated in EC 
and Ab. 

Farther, if the femi-aperture CE of the lens be called 
CF2 . . . AI 

i» —p~ is = 4» and the denfity at I is = 
Here it is proper to obferve, that fince the point R has 

the fame fnuation in the diameter EB that the point I has 
in the diameter AD of the circle of difperfion, the circle 
defcribed on EB may be conceived as the magnified repre- 
fentation of the circle of difperfion. The point F, for in- 
ftance, reprefents the point / in, the circle of difperfion, 
which bifedts the radius bA ; and f receives no light from 
any part of the lens*vhich is nearer the centre than F, being 
illuminated only by the light which comes through EF 
and its oppofite BF'. The fame may be faid of every other 
point. 

In like manner, the denfity of the light in /, the middle 
EF EF 

between b and A, is meafured by which is = ^rp or 1. 

This makes the denfity at this point a proper ftandard of 
comparifon. The denfity there is to the denfity at I as 1 

AI 
t° or as AI; and this is the fimpleft mode of 
comparifon. The denfity half way from the centre of the 
circle of difperfion is to the denfity at any point I as £1 
to IA. 

Laftly, through L defcribe the common redlangular hy- 
perbola iLrz, meeting the ordinates of the former in k, L, 
and n : and draw kh parallel to EC, cutting the ordinates 
in /, See. Then CR : CE — Ei : Rw, and CR : CE 
- CR = Ei : Rn-E^, or CR : RE = Ei :r«, and b 1 
: I/\ — Ei : r«. And thus we have a very fimple expref- 
fion of the denfity in any point of the circle of difperfion. 
Let the point be anywhere, as at I. Divide the lens in R 
as AD is divided in I, and then r /z is as the denfity in T. 

Thefe two meafures were given by Newton ; the firft in 
his Treatlje ds Mundi Syjiematty and the laft in his Optics ; 
but both without demonftration. 

It the hyperbola kL.n be made to revolve round the axis 
CQAt will generate a f< lid fpindle, which will meafure the 
whole quantity of ILlit which paffes through different por- 
tions of the circle of difperfion. 1 hus the felid produced 
by the revolution of 'L.kJ will meafure all tha light which 
occupies the outer part of the circle of difperfion lying 
without the middle of the radius. This fpace is Jt'hs of the 
whole circle ; but the quantity of light is but |th of the 
whole. 

A ft ill more fimple expreflion of the whole quantity of 
light palling through different portions of the circle of chro- 
matic dilperhon may now be obtained as tollows: 

It has been detnonftrated, that the denfity of the light at 
II 
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'—nr  I is as > or as ^.p-. Suppofe the figure to turn round 

the axis. I or R defcribe circumferences of circles ; and the 
whole lii^ht paffing through this circumference is as the 
circumference, or as the radius, and as the denfity jointly- 

. ER 
It is therefore as X CR, that is, as ER. Draw any 

ftraight Jine E»?, cutting RN in j, and any other ordinate 
FL in .yRj'. The whole light which illuminates the cir- 
cumference defcribed by I is to the whole light which il- 
luminates the centre £ as ER to EC, or as Rr to Cm. In 
like manner, the whole light which illuminates the circum- 
terence defcribed by the point / in the circle of difperhon 
is to the whole light which illuminates the centre b, as 
to Cm. The lines Cm, RS, Fx, are therefore proportional 
to the whole light which illuminates the correfponding cir- 
cumferences in the circle of difperfionl Therefore the whole 

flight which falls on the circle whofe radius is bJ, v/ill bere- 
prefented by the trapezium in CRS j and the whole light 
which falls on the ring defcribed by I A, will be reprefented 
by the triangle E j R ; and fo of any other portions. 

By confidering the figure, we fee that the diftribution 
of the light is exceedingly unequal. Round the margin it has 
no fenfible denfity ; while its denfity in the very centre is 
incomparably greater than in any other point, being ex- 
prefied by the afymptote of a hyperbola. Alfo the circle de- 

fcribed with the radius - contains |ths of the whole light. 
2 

No wonder then that the confufion caufed by the mixture 
of thefe circles of difperfion is lefs than on« (hould expqft ; 
befides, it is evident that the moft lively or impreffive co- 
lours occupy the middle of the fpeftrum, and are there 
much denfer than the reft. The margin is covered with 
an illumination of deep red and violet, neither of which co- 
lours are brilliant. The margin will be of a dark claret co- 
lour. The centre revives all the colours, but in a propor- 
tion of intenfity greatly different from that in the common 
priimatic fpedtrum, becaufe the radiant points l^,p,b,g, &c. 
by which it is illuminated, are at fuch different diilances from 
it. It will be white ; but we apprehend not a pure white, 

. being greatly overcharged with the middle colours. 
Thefe confiderations fhow that the coloured fringes, 

which are obferved to border very luminous objedls feen on 
a dark ground through optical inftruments, do not proceed 
from the objeft-glafs of a telefcope or microfcopc, but from 
an improper conftrudtion of the eye-glaffes. The chroma- 
tic difperfion would produce fringes of a different colour, 
when they produce any at all, and the colours would be 
differently difpofed. But this difperfion by the objeft-glafs 
can hardly produce any fringes: its effeft is a general and 
almoft uniform mixture of circles all over the field, which 
produces an uniform hazinefs, as if the objeft were viewed at 
an improper diftance, or out of its focus, as we vulgarly ex- 
prefs it. 

We may at prefent form a good guefs at the limit which 
this caufe puts to the performance of a telefcope. A point 
of a very diftant objedl is reprefented, in the pifture formed 
by the objeft-glafs, by a little circle, whofe diameter is at 
leaft y—s- th of the aperture of the objedbglafs, making aVery 
full allowance for the fuperior brilliancy and denfity of the 
central light. We look at this pidlure with a magnifying 
cye-glafs. This magnifies the pidture of the point. If it am- 
plify it to fuch a degree as to make it an objedf individually 
diftinguifhable, the confufion is then fenfible. Now this 
can be computed. An objedi fubtending one minute of a 
degree is diftinguiftied by the dulleft eye, even although it 
sfce a dark objedt on a bright ground. Let us therefore lup- 

pofe a telefcope, the objedl-glafs of which is of fix feet focal Telefcnju, 
diftance, and one inch aperture. The diameter of the cir- ~—“Y— 
cle ©f chromatic difperfion will be -j-^oth of an inch, which 
fubtends at the centre of the objedt-glafs an angle of about 
9 r feconds. This, when magnified fix times by an eye-glafs, 
would become a diftinguifhable objedt; and a telefcope of 
this length would be indiftindt if it magnified more than fix 
times, it a point were thus fpread out into a fpot or unitorm 
intenfity. But the fpot is much Ids intenfe about its mar- 
gin. It is found experimentally that a piece of engra- 
ving, having fine crofs hatches, is not fenfibly indiftindt till 
brought fo far from the limits of perfedtly diftindt vition, 
that this indiftindtnefs amounts to 6' or 5' in breadth.— 
Therefore fuch a teleicope will be fenfibly diftindt when it 
magnifies 36 times ; and this is very agreeable to experi- 
ence. 

We come, in the fecond place, to the more arduous talk 
of afcertaining the error ariiing from the fpherical figure of 
the lurfaces employed in optical inftruments.—Suffice it to 
fay, before we begin, that although geometers have exhi- 
bited other forms of lenfes which are totally exempt from 
this error, they cannot be executed by the artift; and we 
are therefore reftridled to the employment of fpherical fur- 
faces. 

Of all the determinations which have been given of fpheri- 
cal aberration, that by Dr Smith, in his Optics, which is 
an improvement of the fundamental theorem of that moft 
elegant geometer Huyghens, is the moft perfpicuous and 
palpable. Some others are more concife, and much better 
fitted for after ufe, and will therefore be employed by us 
in the profecution of this article. But they do not keep in 
view the optical fadds, giving the mind a pidlure of the pro- 
grefsof the rays, which it can contemplate and difcover amidft 
many modifying circumftances. By ingenious iubftitutiona . 
of analytical fymbols, the inveftigation is rendered expedi- 
tious, concife, and certain ; but thefe are not immediate 
fymbols of things, but of operations of the mind ; objedls 
fufficiently fubtile of themfelves, and having no need of iub- 
ftitutions to make us lofe fight of the real fubjedt; and thus 
our occupation degenerates into a procefs almoft without 
ideas. We {hall therefore fet out with Dr Smith’s funda- 
mental Theorem. 

I. In Rrjleftions. 

Let AVB (fig. 3.) be a concave fpherical mirror, of 
which C is the centre, V the vertex, CV the axis, and F 
the focus of an infinitely {lender pencil of parallel rays paf- 
fing through the centre. Let the ray a A, parallel to the 
axis, be refledfed in AG, croffing the central ray CV in f. 
Let AP be the fine of the femi-aperture AV, AD its tan- 
gent, and CD its fecant. 

The aberration Ff from the principal focus of central 
rays is equal to \ of the excefs VD of the fecant above the 
radius, or very near equal to 4 of VP, the verfed fine or the 
femi-aperture. 

For becaufe AD is perpendicular to CA, the points C, 
A, D, are in a circle, of which CD is the diameter; and 
becaufe A/ is equal to C f, by reafon ot the equality of 
the angles /AC,/CA, and CAa, yis the centre o{ the 
circle through C, A, D, andyD is cm ^ CD. But IC is 
me 4 CV. Therefore Fy is i of VD. 

But becaufe DV : VPcrDC : VC, and DC is very little 
greater than VC when the aperture AB is moderate, DV 
is very little greater than VP, and Fy is very nearly equal 
to 4 of VP. 

AVJ 

Cor. 1. The longitudinal aberration is = ■■ —, for 
AV2 4 CV 

PV is very nearly = 
Cor, 2. 
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The lateral aberration FG is =r AV3 

2 CV 
FG : F/= AP : P/, = AV : ^ CV nearly, and there- 

fore FG = AVI' X _L„ _ AV^ 
4CV CV 

2. 
2CV^. 

. In Ref rations. 
Let AVB f fig'. 4. A or B) be a fpherical furface fepa- 

ratinfj; two refracting fubftances, C the centre, V the verrex, 
AV the femi aperture, AP its fine, PV its verfed fine, and 
F the focus of parallel rays infinitely near to the axis. Let 
the extreme ray a A, parallel to the axis, be refracted into 
AG, eroding CF in fy which is therefore the focus of ex- 
treme parallel rays. 

The recianglt of the fine of incidence, by the diference of the 
fnes of incidence and refraction, is to the fquare oj thefine of re- 
fraction, as the verfed fine of the femi-aperture is to the longitudi- 
nal abberration of the extreme rays. 

Call the fine of incidence i, the fine of refraftion r, and 
their difference d. 

Join CA, and about the centre/ deferibe the arch AD. 
I he angle ACV is equal to the angle of incidence, and 

CA/ is the angle of refraftion. Then, fince the fine of 
incidence is to the fine of refraftion as VF to CF, or as 
A/ to C/, that is, as D/ to C/, we have 

CF : FV = C f:/D 
by converfion CF : CV = C/: CD 
altera, conver. CF—C /: CV—CD = CF : CV 
or - F/: VD = CF : CV, = r : d. 
-t AP1 APJ AP * Low PV = cp-^y, = rev nearIy>andpD =7v+fv 

AP1 AP1 

= J/y nearly, = ^ nearly. Therefore PV : PD 

= FV : CV, and DV : PV = CF : FV nearly. 
We had above F f: VD z= r : d; 
and now - VD : PV = CF : FV, = r : i ; 
therefore - F/: PV = r 1: 

and F/= X PV. Q.E.D. 

The abberration will be different according as the refrac- 
tion is made towards or from the perpendicular; that is, ac- 
cording as r is Ids or greater than i. They are in the ra- 

r 1 i1 

tlo of ym to -7-. at dr' 
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por ^ In general, the longitudinal aberrations from the focus Telefcope, 

of central parallel rays are as the fquares of the apertures '-’“V f 

direftly, and as the focal diftances inverfely ; and the lateral 
aberrations are as the cubes of the apertures direftly, and 
the fquares of the focal diftances inverfely ; and the angular 
aberrations are as the cubes of the aperture dire&ly, and 
the cubes of the focal diitauces inverfely. 

The reader muff have obferved, that to fimplify the in- 
veftigation, fome fmall errors are admitted. PV and PD are 
not in the exaft proportion that we affumed them, nor is 
D/ equal to FV. But in the fmall apertures which fuf- 
fice for optical inftruments, theie errors may be difre- 
garded. 

This fpherical aberration produces an indiftinftnefs of vi- 
fion, in the fame manner as the chromatic aberration does, 
viz. by fpreading out every mathematical point of the ob- 
jeft into a little fpot in its picture ; which fpots, by mixing 
with each other, confufe the whole. We muff now deter- 
mine the diameter of the circle of diffufion, as we did in the 
cafe of chromatic difperfion. 

Let a ray (i « (fig. 5.) be refra&ed on the other fide of 
the axis, into * H cutting A/ G in H, and draw the 
perpendicular E H. Call AV a, « V », V/ (or VF, or 
V ?, which in this comparifon may be taken as equal) = J) 
F/~ b, and / E =r ^ jc. 

AV2 :«V2=F/:Fp (already demonflrated) and F <p 
a\ 4 rr ttw r x z —z a'b—u'b* = -7 and F/— F (or/1) -b — a*l,- —5 

or of r 3 to i3. The abberration there- 

fore is always much diminifhed when the refraction is made 
from a rare into a denfe medium. The proportion of the 
fines for air and glafs is nearly that of 3 to 2. When the 
light is refra&ed into the glafs, the abberration is nearly J 
oi PV : and when the light paffes out of glafs into air, it is 
about | of PV. 

r * •APJ 

Cer. 1. F/ =r X nearly, and it is alfo — —7 X 

AP1 AP2 

^py, becaufe PV =r —^y nearly, and i id — FV : CV. 
Cor. 2. Becaufe fP ; PA = F/: FG 

or FV : *AV — F/: FG nearly, 
AV r1 

we have F G, the lateral abberration, F/X ‘py’* = ^ 

AV3 r2 AV} 

X “ irw 2FV ~ i1 X aCV 
FG Cor. 3. Becaufe the angle F'A/is proportional to yy very 

nearly, we have the angular 

AV5 r* AV5 
abberration FA/ = -77 X 

2 IV ^ X 2CVJ* 

Plate 
DIU, 

= — x« a 2 
l 

' — a2 Xtf-J-aXa — Alfo P /: PA 

=/E : EIT, orf:a=.x 

EH: E ?>, or a :/ = 
/ 

a x 
— EH. And P ^ : P 

a x 
T + x  7 

f~ • ", = F P. Therefore f<p — 

— -Xad-"* Therefore*- X a-\-* ~ : a. « 1 
b   X b  b 

~i X a 4- “ X a — and 7 = —1 X a—«, and x~—, x « “ a   a 
{a — «). Therefore x is greateff when « X a — « is great- 
eft ; that is, when T herefore EH is greateft when 
P * is equal to the half of AP. When this is the cafe, we 

have at the fame time — X « (a — «) = ^ X | a 2, and 
— ^b, or EH =4 FG. That is, the diameter of the circle 
of aberration through which the whole of the refraCted light 
muft pafs, is ^ of the diameter of the circle of aberration’ at 
the focus of parallel central rays. In the chromatic aber- 
ration it was 4- ; fo that in this refpeCt the fpherical aber- 
ration does not create fo great confulion as the chromatic. 

We are now able to compare them, fince we have now * 
the meafure of both the circles of aberration. 

It has not been found poflible to give more than four 
inches of aperture to an objeft glafs of .100 feet focal di-- 
ftance, fo as to preferve fufficient diftin&nefs. If we com- 
pute the diameter of the circle EH correfponding to this- 

aperture, we fhall find it not much to exceed     0f an 
120,000 

inch. If we reftriA: the circle of chromatic difperfion to 
yj-s- of the aperture, which is hardly the fifth part of the 

whole difperfion in it, it is ^7 of an inch, and is about- 

1900 times greater than the other. 
I he circle of fpherical aberration of a plano-convex 

lens, with the plane fide next the diftant objedf, is equal to 
the circle of chromatic difperiion when the femi-aperture is 

about 
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TstefeeM about : Fof % e law formerly that EH is ^ of FU-, and 

' r, AP5 r’ APJ 

that FG is =7r TaTFl* ancl t^ere^re EG = ^ X 

r e l 
another pofition the 

2AC; 

AP 
This being made = 

8 AC 

55 
aives us AP y 

8 ?'2 AC 2> 
55 ri 

AC 
wh'ch is nearly and correfponds to an aperture of 308 

diameter, if r be to i as 3 to 2. 
Sir Itaac Newton was therefore well entitled to fay, that 

it was quite needlefs to attempt figures which Ihould have 
lefs aberration than fpherical ones, while the confufion pro- 
duced by the chromatic dilperfion remained uncorrected. 
Since the indiftin&nefs is as the fquares of the diameters of 
the circles of aberration, the difproportion is quite beyond 
our imagination, even when Newton has made iuch a liberal 
allowance to the chromatic difperlion. But it muft. be ac- 
knowledged, that he has not attended to the diftribution of 
the light in the circle of Ipherical aberration, and has ha- 
iiily fuppofed it to be like the diftribution of the coloured 
light, indefinitely rare in the margin, and denfer in the 
centre. 

VVc are indebted to Father Bofeovich for the elegant de- 
termination of this dillribution, which we have given in the 
article Optics. From this it appears, that the light in the 
margin of the circle of fpherical aberration, infiead of be- 
ing incomparably rarer than in the fpaces between it and 
the centre, is incomparably denfer. The indiftinftncfs 
therefore produced by the interfeftion of thefe luminous 
circumferences is vaftly great, and increafes the whole in- 
diftinStnefs exceedingly. By a grofs calculation wnich we 
made, it appears to be increafed at leaft 500 times. The 
proportional indiftinftnefs therefore, inftead of being igoo2 

, 19002 , , 
to 1, is only -~oc , or nearly 7220 to 1; a proportion itill 

fufficiently great to warrant Newton’s preference of the re- 
flefting telefcope of his invention. And we may now ob- 
ferve, that the refle&ing telelcope has even a great advan- 
tage over a refrafting one of the fame focal diftance, with 
reipeft to its fpherical aberration : For we have feen (Cor. 

. r2 AV’ rrM. r 
2.) that the lateral aberration is -rq 2 CV2. ^^1S *°r & l“ano' 

9 AV3 

convex glafs is nearly — ~ (gy'2 • And the diameter of the 
9 AV3 

circle of aberration is one-fourth of this, or 

the lateral'aberration of a concave mirror 
16 2 CV 

In like manner. 
AV3 ... 

is ~7T— ; and the diameter of the circle of difperfion is 

and therefore if the furfaces were portions of the 

2 CV* 
AVJ_ 

8 CV: 

fame fphere, the diameter of the circle of aberration of re- 
fradfed rays would be to that of the circle of aberration of 
refledfed rays as to or as 9 to 4. But when the re- 
fradfing and reflecting furfaces, in the pofition here confi- 
dered, have the fame focal diftance, the radius of the refrac- 
ting furface is four times that of the refledhng furface. 1 he 
proportion of the diameters of the circles of fpherical aber- 
ration is that of 9 X 41 to 4, or of '44 10 4> or 3^ to I* 
The diftindtnefs therefore of the refiedfor is 36 X 36, or 
1296 times greater than that of a plano-convex lens (pla- 
ced with the plane fide next the diitant objedt) of the fame 
breadth and focal diftance, and will therefore admit of a 
much greater magnifying power. This comparifon is in- 
deed made in circumflances moft favourable to the refledtor, 
becaufe this is the very worft pofition of a plano-convex 
lens. But we have not as yet learned the aberration in any 

other pofitioti. In another pofition the refra&ion and Tclefcaj*, 
confequent aberration of both furfaces are complicated. v'—^ 

Before we proceed to the confideration of this very diffi- 
cult fubjedl, we may deduce from what has been already 
demonftrated feveral general rules and maxims in the con- 
ftrudfton of telefcopes, which will explain (to fuch readers 
as do not with to enter more deeply into the fubjedf), and 
juftify the proportion which long pradiice of the Left artifts 
has fandtioned. 

Indiftindtneis proceeds from the commixture of the cir- 
cles of aberration on the retina of the eye : For any one 
fenfible point of the retina, being the centre of a circle of 
aberration, will at once be affe&ed by the admixture of the 
rays of as many different pencils of light as there are len- 
fible points in the area of that circle, and will convey to the ■ 
mind a mixed fenfation of as many vifible points of the ob- 
jedf. This number will be as the area of the circle of aber- 
rations, whatever be the fize of a fcnfible point of the reti- 
na. Now in vifion with ttlefcopes, the diameter of the 
circle of aberration on the retina is as the apparent magni- 
tude of the,diameter of the correfponding circle in the fo- 
cus of the eye-glafs ; that is, as the angle fubtetided by this 
diameter at the centre of the eye-glafs ; that is, as the dia- 
meter itfelf diredtly, and as the focal diftance of the eye- 
glafs inverfely. And the area of that circle on the retina 
is as the area of the circle in the focus of the eye-glafs di- 
redtly, and as the fdUare of the focal diftance of the eye- 
glais inverfely. And this is the meafure of the apparent 
indiftindtnefs. 

Cor. In all forts of telefcopes, and alfo in compound mi- 
crofcopes, an objedt is feen equally dtftindt when the focal 
diftance of the eye-glafles are proportional to the diame- 
ters of the circles of aberration in the focus of the ctjedt- 
glafs. 

Here we do not confider the trifling alteration which 
well conftrudted eye-glafles may add to the indiltindtnefs of 
the firft image. 

In refradting telefcopes, the apparent ir.diftindtnefs is as 
the area of the objedt-glafs diredtly, and as the fquare of the 
focal diftance of the eye-glats inverfely. For it has been 
fhown, that the area of the circle of difperfion is as the area 
of the objedt-glafs, and that the fpherical aberration is in- 
fignificant when compared with this. 

Therefore, to make refledting telefcopes equally diftindt, 
the diameter of the objedt-glafs mult be proportional to the 
focal diftance of the eye-glafs. 

But in refiedting telefcopes, the indiftindtnefs is as the 
fixth power of the aperture of the objcdt-glafs diredtly, and 
as the fourth power of the focal diftance of the objedt-glafs 
and fquare of the focal diftance of the eye glafs inverlely. 
This is evident from the dimenfions of the circle of aberration, 

AV3 
which was- found proportional to 2. 

Therefore, to have them equally diftindt, the cubes of 
the apertures muft be proportional to the fquares of the fo- 
cal diftance multiplied by the focal diftance of the eye- 
glafs. 

By thefe rules, and a ftandard telefcope of approved 
goodnefg, an artift can always proportion the parts of any 
inftrument he withes to conftrudt. Mr Huyghens made 
one, of which the objedt-glafs had 30 feet focal diltance and 
three inches diameter. The eye-glafs had 3,3 inches focal 
diftance. And its performance was found fuperior to any 
which he had feen ; nor did this appear owing to any chance 
goodnefs of the objedt glafs, becaufe he found others equally 
good which were conftrudted on fimilar proportions. This 
has therefore been adopted as a ftandard. 

It does not at firft appear how there can be any difficul- 
2 ' ^ 
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coj!. ty in this matter, becaufc we can always diminifh the aper- 

ture of the objedt-glafs or fpeculum till the circle of aberra- 
' tion is as fmall as we pleafe. But by diminifliing this aper- 

ture, we diminifh the light in the duplicate^ ratio of the 
aperture. Whatever be the aperture, the brightnefs is di- 
minifhed by the magnifying power, which fpreads the light 

' over a greater furface in the bottom of the eye. The ap- 
parent brightnefs mult be as the fquare of the aperture of 
the telefcope diredtly, and the fquare of the amplification of 
the diameter of an obje& inverfely. Obje&s therefore will 
be feen equally bright if the apertures of the telefcopes be 
as the focal diftances of the objeft-glaffes diredtly, and the 
focal diftances of the fingle eye-glafs (or eye-glafs equiva- 
lent to the eye-piece) inverfely. Therefore, to have tele- 
fcopes equally diftinft and equally bright, we mult combine 
thefe proportions with the former. It is needlef's to go far- 
ther into this (ubjeA, becaufe the conftrnftion of refradting 
telefcopes has been fo materially changed by the correction 
of the chromatic aberration, that there can hardly be given 
any proportion between the objeCt-glafs and eye glafles. 
Every thing now depends on the degree in which we can 

: 1 correCt the aberrations of the objeCt-glafs. We have been 
able fo far to diminifh the chromatic aberration, that we can 

( give very great apertures without its becoming fenfible. But 
> this is attended with fo great an increafe of the aberration 
i of figure, that this laft becomes a fenfible quality. A lens 

: which has 30° for its femi-aperture, has a circle of aberra- 
tion equal to its chromatic aberration. Fortunately we can 
derive from the very method of contrary refraftions, which 
we employ for removing the chromatic aberration, a correc- 
tion or the other. We are indebted for this contrivance 
alfo to the illuftrious Newton. 

We call this Newton’s contrivance, becaufe he was the 
fir ft who propofed a conftruCfion of an objeCt-glafs in which 
the aberration was corrected by the contrary aberrations of 

I glafs and water. 
[ Huyghens had indeed fuppofed, that our all wife Creator 
I had employed in the eyes of animals many refraCtions in 
i place of one, in order to make the vilion more diftinCl; and 

the invidious detraClors from Newton’s fame have catched 
j at this vague conjecture as an indication of his knowledge 
i of the poflibility of deftroying the aberration of figure by 
I contrary refraCtions. But this is very ill-founded. Huy- 

1 ghens has acquired fufficient reputation by his theory of 
; aberrations. The fcope of his writing in the paffage allu- 
I ded to, is to fhow that, by dividing any intended refraCtion 

into parts, and producing a certain convergence to or di- 
^1 vergence from the axis of an optical inftrument by means 
ft of two or three lenfes inftead of one, we diminifh the 

aberrations four or nine times. This conjecture about the 
* eye was therefore in the natural train of his thoughts. But 

he did not think of deftroying the aberration altogether 
by oppofite refraCtions. Newton, in 1669, fays, that op- 

j ticians need not trouble themfelves about giving figures to 
I their glaffes other than fpherical. If this figure were all the 
j obftacle to the improvement of telefcopes, he could fhow 

them a conftruCtion of an objeCt-glafs having fpherical fur- 
! faces where the aberration is deftroyed; and accordingly 

1 gives the conftruCtion of one compofed of glafs and water, in 
I which this is done completely by means of contrary refrac- 

tions. 
The general principle is this : When the radiant point 

j R (fia;. 5. 15), or focus of incident rays, and its conjugate 
focus F of refracted central rays, are on oppofite fides of 

j the refraCting furface or lens V, the conjugate focus / of 
marginal rays is nearer to R than F is. But when the fo- 

I cus of incident rays R' lies on the fame fide with its conju- 
I gate focus F for central rays, K'fi is greater than R' F. 

Vol. XVIII. Part I. 
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Now fig. 5. C reprefents the contrivance for deftroying Te^fcope. 

the colour produced at F, the p-rincipal focus of the con- v 'J 

vex lens V, of crown glafs, by means of the contrary refract 
tion of the concave lens v of flint glafs. The incident pa- 
rallel rays are made to converge to F by the firft lens. This 
convergence is diminifhed, but not entirely deftroyed, by 
the concave lens v, and the focus is formed in F. F and 
F' therefore are con] agate foci of the concave lens. If F 
be the focus of V for central rays, the marginal rays will 
be colle&ed at fome point f nearer to the lens. If F be 
now confidered as the focus of light incident on the centre 
of v, and F he the conjugate focus, the marginal ray p F 
would be refrafted to fome point f lying beyond Fb 
Therefore the marginal ray p f may be refra&ed to F', if 
the aberration of the concave be properly adjufted to that 
of the convex. 

This brings us to the moft difficult part of our fubje&, 
the compounded aberrations of different furfaces. Our li- 
mits will not give us room for treating this in the fame ele- 
mentary and perfpicuous manner that v/e employed for a 
fingle furface. We muft try to do it in a compendious 
way, which will admit at once the different furfaces and the 
different refradlive • powers of different fubftances. This 
snuft naturally render the prccefs more complicated ; but 
we hope to treat the fubjeft in a way eafily comprehended 
by any perfon moderately acquainted with common algebra; 
and we truft that our attempt will be favourably received 
by an indulgent public, as it is (as far as v/e know) the on- 
ly differtation in our language on the conftrudlion of achro- 
matic inftruments. We cannot but exprefs our furprife at 
this indifference about an invention which has done fo much 
honour to our country, and which now conftitutes a very 
lucrative branch of its manufa&ure. Our artifts infinitely 
furpafs all the performances of foreigners in this branch, 
and fupply the markets of Europe without any competition; 
yet it is from the writings on the continent that they de- 
rive their fcientific inftru&ion, and particularly from the 
differtations of Clairaut, who has wonderfully fimplified the 
analyfis of optical propofitions. We fhall freely borrow 
from him, and from the writings of Abbe Bofcovich, who 
has confiderably improved the firff views of Clairaut. We 
recommend the originals to the curious reader. Clairaut’s 
diflertations are to be found in the Memoirs of the Acade- 
my of Paris, 1756, &c.; thofe of Bolcovich in the Memoirs 
of the Academy of Bologna, and in his five volumes of Opufi- 
cula, publifhed at Baffano in 1785. To thele may be add- 
ed D’Alembert and Euler. The only thing in our lan- 
guage is the tranflation of a very imperte6t work by Schasr- 
ler. 

Lemma 1. In the right-angled triangle MXS (fig. 6.), 
of which one fide MX is very fmall in comparifon of 
either of the others; the excels of the hvpothenufe MS, 

MX2 

above the fide XS, is very neary equal to °r t0 

MX* 
rxS- For if about the centre S, with the radius SM, we 
deferibe the femicircle AMO, we have A X'XXO — MX2.' 
Now AX =. MS — SX, and XO, is nearly equal to 2 MS 
or 2 XS ; on the other hand, MS is nearly equal to 

MX2 . . _ . 
XS -j- > and in manner MG is nearly equal to 

MX " ^ , _ _TT a , , MX2 

+ XG, and MH is nearly equal to + XH. 
Prop. I. Let the ray >«M, incident on the fpherical fur- 

face AM, converge to G; that is, let G be the focus of 
4 X s inciw 
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Telefcope incident ray-s. It is required to find the focus F of refrac- 
W- ,-gyg > 

Let m exprefs the ratio of the fine of incidence and re- 
fratlion ; that is, let m be to 1 as the line or incidence to 
the fine of refraction in the fubftance of the fphere. 

Then - MG : GS = fin. MSH ; fin. SMG, 
and - rn x \ ~ fin. SMG : fin. SMH; 
therefore m X MG : GS sc fin. MSH : fin. SMH. 
Now S, MSH : S, SMH — MH : HS. Therefore,finally, 

m. MG : GS = MH : HS. 
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more fimply, by expanding i, and it becomes - = -  

Now put this value of ~ in place of the - in the analo w- 
f x 

employed above. The firit term of the analogy becomes 
e- f ]? f 

x — “ 2^/’ 0r * ~ Tin Thc analo3y n®w hecomei 
k e1 m k 

Now let MS, the radius of the refraCling furface, be 
called a. Let y\G, the diilance of the focus of incident 
rays from the furface, be called r. And let AH, the focal 
diilance oi refracted rays, be called x. Laftly, let the fine 
MX ot the femi-apevture be called e. Obfi rve, too, that a, 
r, a, are to be confidered as poiitive quantities, when AS, 
AG, AH, lie from the furface in the direction in which the 
light is fuppofed to move. It therefore the refracting fur- 
face be concave, that is, having the centre on that fide from 
which the light comes ; or if the incident rays arc divergent, 
or the refracted rays are divergent j. then a, r, x, are nega- 
tive quantities. 

— : x a =z m r — - : a r k. Hence we obtain the 2 

linear equation m r x 

(l r k if2 
ni r a -p 

m k a e'1 

2 * 2 

; from which we finally deduce 
a r fit1 

O k . 

m r — a / /• — 2 m g e* 
We may fhnplify this greatly by attending to the ele. 

mentary theorem in fluxions, that the fraction ‘Mt " diners 
. y+y 

-a : GS—r- alfo AX—^—- la It is plain that HS^w 

nearly. HX az a — —. GX ~r — —. Now add to J 2a 2 a 
FIX and to GX their differences from MH and MG, 

We get MH zc: 

from the fraction —by the ouantity-Fll ‘11 • this being tfie 
y ' . y" 

X 
fluxion of Therefore ~ yx~xy. Now 

which (by the Lemma ) are — and — ^ J ' 2 X 2 r 

y y y y 
the preceding formula is nearly in this fituation. It may 

/ , , ! a r fi ei\ mr a ( — 4 ma L e — —— ; 
be written thus; -, when 

e 2 
la -f- —, and MG = r — 4-—' Inorder tofhor- %a 1 2r 

, , 1 1 . . ten our netatron, make k — ~ . Tins will make MG a r 
k ( 

2 

Now fubftitute thefe values in the final analogy at the top 
of this column, hi. MH : HS — m. MG : GS ; it becomes 

e2 e2 m k e* 
x — Ta + T'‘X~a — mr — ~T~ : r~a ^°r 0 r k)' 

r — a 
becaufe k =   , and ark — r — a. Now mi: 

m r — ark — m k 
the laft terms of the numerator and denominator are very 
imall in comparilon with the fir ft, and may be confidered as. 
the x and y, while m r a is the x, and mr — a r k the y. 
Treating it in tlris way, it may be ttated thus:. 

mr a (mra^mke'—ijmr—ark){\ mkae%T-~ } 

m r—ark r2( m—a J Y\ 

r{rn — ak ) + 
(mra )nik — (nir—ark j[mka -f- —- ) 

r%\?n — aky Xdi1 • 

The firil term is evidently = r{ m—a k y rn—a k 
. l . 1 . r .1 • v t. • • 1 the focal diftance of an infinitely fienier pencil. F’herefore the extreme ami mean terms of this analosry. It is evident , , • • n-i r 1 \ c V . , .1 . •. a ■ . , • , • , the aberration is exprefled by the iecond term, winch we that it must five ns an eouatron which will trive 11s. a vain** „ . .. * J ’ that it nmil give us an equation which will give us a value 
of x or AH, the quantity fought. 

But this equation is quadratic. We may avoid the folu- 
tion by an approximation which is fufficiently accurate, by 

e ~ 

muff endeavour to amplify. 
If we now perform the multiplications indicated by — 

(w r — a r k) X (m k a — —J, it is plain that — m r 

fubflituting for x in the fraction —— (which is very fmall in Xmk a deflroys.the firft term mr aXmk oi the numerator 
of our fmall fraction, and there remains of this numerator 

a2 rJ i HI cafes of optical inflruments), an approximate value very ea- 
fily obtained, and very near the truth.. This is the local di- 
ftance of an infinitely flender pencil of rays converging to 
G. This we know by the common optical theorem to 

amr 
be ~ ~  . Let this be called ? j. if we fubflitute 

(ot a*r k-—a r* k1 -J- 

P r2 P PP 
i Pjr which is equal to tP a2 

(r k r k r k\ 
V ot m a ot ’ / 

k in place of — , this value of » becomes rr r or y i aP 
This pives us, by the by, an eafily remembered expref- 

fion (a^d beautifully fimple) of the refradted fi cus of an 
infinitely flender pencil, correfponding to any diftance r of 

the radiant point. For fince f = 

a h 

am 1 
 —7, — muft be ~ 
— a k f, 

m 
a m 

ak 1 k 
-— —. We may even exprefs it am 1 r 

The denominator was r2 (ot — ai)2, and the fraction. 
, mia2 (P P P \ ^ 

now becomes 7 TTL ( —— ~T + —^ It * » which ra. (m — a k )2 \tnr tifia * mJ / 2 

/ P P P y2 

evidently = r( —-f—• )-. Now recolledt that J \m r tti1 a 1 ot / 2 

t = Therefore iAi!(I_2.\_ A a r m m \a r J m a m r 
k* . — P P 

Therefore, inftead of — , write —7- — — , and we get z ot a ' m mr 
, r „ (P P P P y2 . P m P 

tire frattion a* I——   —1 )- = c2 ( ———: — r \ otj m m1r 1 mrj 2 * \ m mJ 

m £ ■ 
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M'h ^ \ ?t- 
Wr+ n/3 r y 2 

and finally to — 
Therefore the 

. m—i 

. . ^ . , T—m r . tnk ^ e* 
which is erjual to { h — — ) — 1 m° \ r J 2* 

mJ \ r J z 
focal diftance of refradled rays is a; = ? 

U'— mi \ r / 2 
This coniifts of two parts. The firft ?> is the focal di* 

flance of an infinitely llender pencil of central rays, and the 
m—i / mkz \ e1 . 

other — V. ,'J— ’r~ / 2 13 a^erratlon arifing 

from the fpherical figure of the refrafting furface. 
Our formula has thus at lalt put on a very limple form, 

and is valll'y pieferable to Dr Smith’s for pradlice. 
I his aberration is evidently proportional to the fquare of 

the femi-aperture, and to the fquare of the diftance : but, 
in order to obtain this fimplicity, feveral quantities were ne- 

glefted. The affumption of the equality*of AX to is 

the firft fource of enor. A much more accurate value of it 
2 a ez e* 

would have been for it is really = 4 a1 e 

for AX we fubftitute its appioximated value 

2 a e1 

2 o- 

have AX 
4 a2 

AX’ 

•,we fhould 

To have ufed this va- 

lue would not have much complicated the calculus ; but it 
did not occur to us till we had findhcd the inveftigation, 
and it would have required the whole to be changed. The 
operation in page 346. col. 2. par. 2. is another fource of 

.error. But thele errors are very inconfiderable when the 
aperture is moderate. They increaie for the moft part with 

fan increafe of aperture, but not in the proportion of any 
jjregular funduon of it; fo that we cannot improve the for- 
mula by any manageable proeels, and muft be contented 
with it I he errors ate preciicly the fame with thole of 

I Dr Smith’s theorem, and indeed with thole of any that we 
fhave fetn, which are not vaiily more complicated, 
j As this is to be frequently combined with fubfequent 

q operations, we fhorten the expreffion by putting a for 
WF I / , ■ m k- \ el 
I mi \L r ) T* iaen?' 5 will exprefs the aberra- 
tion of the fit it refradion from the focal diftance of an infi- 
|mtdy flcnder pencil; and now the focal diftance of re traded 

|i!rays is f ~ r — 
If tiie incident rays are parallel, r becomes infinite, and 
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• We have the angle to HM/5 as m to I* 

Now : G < — AG : A M, 
and Gr: h h — m • AG : HA, 
and h k : Hi =. M A : A H ; 
therefore G^ : H-6 = m • A G2 : AH*. 

The eafielt and moft perfpicuous method for obtaining 
.the aberration of rays twnce reirafted, will be terconfidei* 
the firft; refradion as not having any aberration, and deter- 
mine the aberration of the fecond refradion Then con- 
ceive the focus of the firft refradion as fhilted by the aber- 
ration, This will produce a change in the focal diftance of 
the fccond refradion, which may be determined by this 
Demma. 

Prop. II. Let AM, BN (fig. 7.) be two fpherical fur- 
faces, - including a refrading iubftance, and having their 
centres C and c in the line AG. Let the ray a A pafs 
through the centres, which it will do without refradion. 
Let another ray wM, tending to G, be refraded by the 
firft; furface into MH, cutting the fecond fuiface in Nt 
where it is farther refraded into NI. It is required to de- 
termine the focal diftance BI ? 

It is plain that the fine of incidence on the fecond fur- 
face is to the fine of refradion into the furrounding air as 
1 to m. Alfo BI may be determined in relation to BH, 

by means of BH, N.v, Br, and ~ , in the fame way that 

AH was determined in relation to AG, by means of AG, 
MX, AC, and m. 

Let the radius of the fecond furface be and let e fti’l 
exprefs the femi-aperture,(becaufe it hardly differs from N.v). 
Alto let j. be the thickneis of the lens. Then obferve, that 
the focal dittance of the rays refraded by the firft furface, 
(negleding the thicknefs of the lens and the aberration of 
the firft furface), is the diftance of the radiant point for the 
fecond refradion, or is the focal diftance of rays incident on 
the fecond furface. In place of r therefore we muft take ? ; 

and as we made k — —— —, in order to abbreviate the cal- 

if 

-k>~. 2 But in this cafe k becomes , 
a 

m— 1 rn 
and #> = — and •p16 becomes* 

and — 
v 

m — r ■Z X—- 

Telefcope, 

cuius, let us now make / r: -p- 
0 

as we made - 
<? a 

/ m Pse* / 1 
(  ) ,, make V— ( — v r J 2' \n 

it 
and make — — -7 — m L 

f !b 

of 

T)ii=_ 
/ \ m & / 2* 

—. Laftly, in place of 9 =r — 

r ... 
t) 

I)i 

(«—1) 

This is the aberration of ex- 
t r 

X “y’X —, rt —7— if a a ’ 
feme parallel rays. 

We muft how add the refradion of another furface. 
^ Lemma 2. If the focal diftance AG be changed by a 
mall quantity G,, the focal diftance AH will alfo be 
hanged by a Imall quantity H bt and we fhall have 

vi • ACT : A IP =. G if: H h. 
Draw M^, M h, and the perpendiculars G /, Hi. Then, 
’ecaule the fines of the angles- of incidence are in a conftant 

■ atio to the fines of the angles of refradion, and the incre- 
Tents of thele final! angles are proportional to the increments 
D ,;^e ^nes* thefe increments of the angles are in the fame 
'onltant ratio. 1 herdbre. 

Thus we have got an expreffion fimilar to the other; and 
the focal diftance BI, after two refradions, becomes BI ^ 
f-P*- . 

But this is on the fuppofition that B H is equal to p, 
whereas it is really ? — T1* - — “• This muft occalion a change 
in the value juft now obtained of BI. The fource of the 

1 ft, Becaufe, in the value —1 y we 
b f 

change is twofold. 

muft put 

fame in the fradion 
p — s — 

m1 h 
and becaufe we muft do the 

In the fecond place, when the 
value of BH is diminifhed by the quantity ■P9 -f a, BI will 
iuffer a change in the proportion determined by the 2d Lem- 
ma. I he firft diftcrence may lately be negleded, becaufe 

the value of 9 is very final!, by reafon of the coefficient -be- 
2 

mg very fmail, and alfo becaufe the variation bears a very 
fmall ratio to the quantity itielf, when the true value of # 

^ x 2 differs 
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Te’efcope differs but-little from that of the quantity for which it is 
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oyed. '1 he chief change in BI is that which is deter- 
mined by the Lemma. Therefore take from BI the varia- 

f«BT4 .... . h7- 

But, to proceed with our inveftigation, recolledt that we Tel^. 
mh'l\eL . m—I / is y> 

m \ m r(i>- r /2‘ Therefore m 5 

tien of BH, multiplied by , which is very nearly = —~ ^ ^ ^n(j &/ wag=;^L_J. —msp There. 
rn f- The product of this multiplication \§ mf1 % -\ 

m foe 

1 his being taken from f, leaves us for the value of BI the lens) is y 

/■ 
pm* -P (m 3 + 6 ). 

In this valuey is the focal diftance of an infinitely (lender 
pencil of rays twice refracted by a lens having no thicknels, 

m f2 • a —L. is the fhortening occafioned by the thicknefs, and 
y4 (w 0 4- v) is the effedt of the two aberrations ariiing 
from the aperture. 

It will be convenient, for feveral collateral purpofes,! 
to exterminate from thefe formulae the quantities k, /, and p. 

fore ot 9 + 8, the aberration (neglefting the thickuefs of 
m—1 / k3 k7 , m/2\e2 

m r s 2 
If we now write for k, /, and their values as determi. 

ned above, performing all the neceffary multiplications, and 
arrange the terms in fuch a manner as to colled! in one fum 
the coefficients of a, «, and r, we (hall iind 4 terms for the 
value of wi 6, and xo for the value of 9'. The 4 are deitroy. 
ed by as many with contrary ligns in the value of 5, and 
there remain 6 terms to exprefs the value of m 8 + 6', which 
we (hall exprefs by one fymbol p ; and the equation Hands 

For thispurpofe make ~=~—F- We have already k =: 

1 1 ad-—- 1 

a r' * a 
1 

ma 
1 

ma 

a 
I I 1 1 I I 
—-I-— : and l — — ~i— T—“ +• ma 1 mr 0 f b a ' 

1 r 1 1 • 1 j , —■. Low for t—- write — -, and we get l — mr 
x 

Therefore jr-~% m l (by conftrudtion, 

1 1 1 m m 1 
page 347. Prop. II.) becomes = ^ —^ + 7 

1  m—I I 
7i ’ n r ° 

This laft value of (the reciprocal of the focus of a flen- 

der pencil twice refrafted), viz. ^is the fimpleft 
n r 

that can be imagined, and makes n as a fubftitute for 

-—a moft ufeful fymbol, as we (hall frequently find in 

the fequel. It alfo gives a very fimple expreffion of the :o- 
cal diitance of parallel rays, which we may call the princi- 
pal focal diilance of the lens, and diltinguifh it in future by 

the fymbol/>; for the expreffion becomes “ 

•—^ wdren the incident light is parallel. And this gives 

comes =: 5 

lirft be negative. Therefore i 
- b 

1-2 ^ 
n a 
m—1 

n 
lent. 

2i 
\nJ 

2m24-m m-^-Z 4m-|“4 377J+2\ 
+ a2n r + r2n ) 

xxs another very fimple and ufeful meafure ofy; ^or ^e* 

II I 772 1 I I 
Thefe equations^ —+ ;» ^ - 

m — 1 111 
 .and7=: - 4- deferve therefore to be made very 
nfpr 1 

familiar to the mind. 
We may alfo take notice of another property of n. It 

is half the radius of an ifofeeles lens, which is equivalent 
to the lens wrhofe radii are a and b : for fuppofe the lens 

to be ifofceles, that is, a~b \ then n — -. Now the 

fecond a is negative if the firll be pofitive, orpofitive if the 
14-^ a-\-a 2 

2 mmm~m | and a a a 

Now the focal diftance of this lens is 

and fo is that of the other, and they are equiva- 

The focal diftance therefore of rays twice refrafted, rec- 
koned from the laft furface, or BI, correfted for aberration, 

1 • *mci n and for the thicknefs of the lens, is y—f ~p~ — f q, con- 
fining of three parts, viz. y, the focal diftance of central rays; 

/2 the correftion for the thicknefs of the lens; and 

p q, the aberration. 
The formula in the 2d par. of this col. appears very com. 

plex, but is of very ealy management, requiring only the pro- 
paration of the fimple numbers which form the numerators 
of the fra&ions included in the parenthelis. When the in- 
cident rays are parallel, the terms vanilh which have r in the 
denominator, fo that only the three firft terms are ufed. 

We might here point out the cafes which reduce the 
aberration exprefled in the formula laft referred to, to no- 
thing ; but as they can fcarcely occur in the objetl-glafs of 
a telefcope, we omit it for the prefent, and proceed to the 
combination of two or more lenfes. 

Lemma 3. If AG be changed by a final! quantity Gy, 
BI fuffers a change I /, and G^ : 17 — A G2 : BL. For 
it is well known that the fmall angles GMy and IN i are 
equal; and therefore their fubtenles G L In are propor- 
tional to MG, NT, or to AG, AI nearly, when the aper- 
ture is moderate. Therefore we have (nearly) 

Gk-.ln : AG : BI 
I 7i ; I /Tan AM :• BI 
Gg\Gh=. AG: AM 

Therefore Gg : I i — AG2: BI2 

Prop. III. To determine the focal diftance of rays re- 
frafted by two lenfes placed near to each other on a com* 
mon axis. 

Let AM, BN (fig. 8.) be the furfaces of the firft lente, 
and CO, DP be the furfaces of the fecond, and let ,s be the 
thicknefs of the fecond lens, and J the interval between 
them. Let the radius of the anterior furface of the fecond 
lens be a\ and the radius of its pofterior furface be V. l.et 
m’ be to 1 as the fine of incidence to the fine of refraftion 
in the fubftance of the fecond lens. Laftly, let p' be the 
principal focal diftance of the fecond lens. I.et the ex- 
treme or marginal ray meet the axis in L after paffing thro 
both lenfes, fo that DL is the ultimate focal diftance, rec- 
koned from the laft furface. 

It is plain that DL may be determined by means of 
o', £', 771', p'y and Cl, in the fame manner that BI was de- 
termined by means of a} b, m, p} and AG. 
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The value of El it /— m «£ —f'l 
^ f1 1 the interval J1, and we have Cl =/— m ^ —/2 S'- 

Let the {mall nart — m ull —<T —/2 q be neglefted for the 
. 9 

prefent, and let Cl be fuppofed = /. As we formed ?,/, 
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_ , . , . vaftly more manageable than thofe employed by Euler or Te.tfcope., 
Take from this   - --- - - - - • - - ^v— 

and q, by means of a, l, m> n> and r, let us now form A/', 
and y', for the fecond lens, by means of a't b > m, 

^ , and r'. f' will be the focal diftance of a llen- 

der pencil refrafted by the firft furface, / will be the focal 
diftance of this pencil after two refradtians, and q' will be 
the coefficient of the aberration, negleding the thickneis 
and interval of the lenfes. 

f'2 
m nJ.— 

9 _ 
But becaufe Cl is really lefs than/, by the quantity 

Proceeding in this way, DL will be =/' 

/Y 

p* X) L 
produdl of this quantity, multiplied by 

+ ^ -^P^y we muft (by Lemma 3.) fubtraft the 

(which is 
ue 

nearly Y fom /' — m —p q. 
J / . * 

By this procefs we ftiall have 
DL = /' -f- (y +/, + -/) -/* (?+?')• 

The firft term/' of this value of DI is the focal diftance 
of a flender pencil of central rays refra&ed by both lentes, 
negleding their thicknefs and diftance ; the fecond term, 

q- is the eorredion neceffary for thefe 
- J ’9 

circumftances ; and the third term, —f1 {q-\~q')y is tne 
correftion for the aperture 2 e. And it is evident that q' is 
a formula precifely fimilar to q, containing the fame number 
of terms, and differing only by the m\ a1, and r', em- 
ployed in place of w, a, n, and r. 

It is alio evident, that if there be a third lens, we (hall 
obtain its focal diftance by a procefs precifely fimilar to 
that by which we obtained DL ; and fo on for any number 
of lenfes. 

Thus have we obtained formulae by which the foci of 

D’Alembert We have calculated trigonometrically the 
proirrefs of the rays throuph one of the glaffea, which will 
be given as an example, giving it a very extravagant aper- 
ture, that the errors of the formulae might be very remark- 
able. We found the real aberration exceed the aberration 
aflijmed by the formula by no more than -j’^tb part, a diffe- 
rence which is quite infignificant. The procefs here given 
derives its fimpligity from tire frequent occurrence of har- 
monic proportions in all optical theorems. I his enabled- 
Mr Clairaut to employ the reciprocals of the radii and di- 
ftances with fo much frmplicity and generality.^ 

We confider it as another advantage of MrClairaut’s me- 
thod, that it gives, by the way, formulae for the more ordi- 
nary queftions in optics, which are of wonderful {Implicity,. 
and moft eafily remembered. The chief problems in the 
elementary conftruftion of optical inftruments relate to the 
focal diftances of central rays, 'i bis determines the focal dr- 
ftances and arrangement of the glaffes. All the reft may be. 
called the refinement of optics ; teaching us how to avoid, 
or correct the indiftinftnefs, the colours, and the diftortions, 
which are produced in the images formed by thefe fimple 
conftru&ions. We (hall mention a few of thele formulae 
which occur in our procefs, and tend greatly to abbreviate 
it when managed by an experienced analyll. 

Let be to 1 as the fine of incidence to the fine of re- 
fraction ; let a and b be the radii of the anterior and po- 
fterior furfaces of a lens ; let r be the diftance of the radiant 
point, or the focus of incident central rays, and/ the di- 
ftance of the conjugate focus ; and let p be the principal fo- 
cal diftance of the lens, or the focal diftance of parallel rays. 

Make ~ equal to y; let the fame letters a', b', See 
n 

1 a 0 
exprefs the fame things for a fecond lens ; and a", l", r''» 
&c. exorefs them for a third ; and fo on. Then we have 
l rn—l l l m — 1 X I vi1 -( I 

Tj y 
1 I 
- 4- See. nr r,/> r ' f »' 1 r' ’ f" «' 

Therefore when the incident light is parallel, and r infi— 
I m—r 1 m'—1 I rri'—1 „ 

nite, we have - = ~— 5 J,, — > <^c- 
And when feveral lenfes are contiguous, fo that their in- 

I hus have we obtained rormuiae by wnren tne rocr or 1 n. j 1 *1. 
rays are determined in the moft general terms; and in Inch tervals maybe neg e e , an . tert orej:, e 1 ..g & 
a manner as (hall point out the connexion of the curva- t- ... 
lures, thickneffes, and dKlauces of the lenfes, with their 
fpherical aberrations, and with the final aberration of the 
compound lens, and give the aberrations in feparate fym- 
bols, fo that we can treat them by themielves, and fubjeCt 
them to any conditions which may enable us to correCt one 
ot them by another. 

We alio fee in general, that the correction for the thick- 
nefs and diftance of the lenfes are exhibited in terms which 
involve only the focal diftances of central rays, and have 
very little influence on the aberrations, and ft ill lefs on the 
ratio of the aberrations of the different lenles. This is a 
molt convenient circumftance ; tor we may negledt them 
while we are determining q and /, and in determining the 
ratio of the focal diftances of the feveral lenfes, on which 
the correAion of the chromatic aberration chiefly depends. 
Therefore, in the contlru&ion of a compound lens for uni- 
ting the different colours, we may negleft this corredtion 
for the thicknefs and diftance till the end of the procefs. 
When we apply it, we (hall find that it chiefly affefts the 
final focal diftance, making it fomewhat longer, but has 
hardly any influence either on the chromatic or fpherical 
aberration. We do not hefitate to lay, that the final for- 
mulae here, given are abundantly accurate, while they are 

firft lens, becomes -, belonging to the fecond, we have 

1 
1. 

x 
r 

2- >./'—//’ 
I m" 

3- 

-t 
-+ 

1 i 
— — --)— p r 

n—1 x 

+ 

r 1 1 x 
-g+;+;- 

X. XIII 
’ f" nr ' n 1 n M , 

Nothing can be more eafily remembered than thefe for- 
mulae, how numerous lo ever the glaffes may be. 

Having thus obtained the neceffary analyiis and formula, 
it now remains to apply them to the conftru&ion of achro- 
matic lenfes; in which it fortunately happens, that the em- 
ployment of feveral furfaces, in order to produce the union 
of the differently refrangible rays, enables us at the fame 
time to employ them for correcting each other’s fpherical 
aberration. 

In the article Optics we gave a general notion of the 
principle on which we may proceed in our endeavours to 
unite the differently refrangible rays. A white or com- 
pounded ray is feparated by refraftion into its component 
coloured rays, and they are diffufed over a fmall angu- 
lar fpace, Thus it appears, that the glafs ufed by Sir Ifaae 

New tour 



t f T. r 3 TelefgftPe. Newton in Ills experiments difFufcd a white rap, which was 
^ incident on its pofteilor I'arface in an angle of in fnch 

a manner that the fxtreme red ray emerged into air, ma- 
lting an angle of 50° 2 if .vkh the perpendicular ; the ex- 
treme violet ray emerged in an angle of- ^ a 1 (jf ; and the 
j'ay which was in the confines of green and blue, emerged 
in an angle of 5 0 48 V Tf the fine of the angle of iin- 
cidence be called 0,5, which it really is, the line of the 
emergence of the red ray will be 0,77 ; that of the violet 
ray will be 0,78 ; and that of the intermediate ray will be 
0,77^ ai) exa<^ between the two extremes. This 
ray may therefore be called the mean refrangible ray, and 
the ratio of 774 to 'o, or of 1,55 1 > will very properly 
Cxprefs the mean refraction of this glafs ; and we have for 
this gfcifs m— 1,55. The line of refraction, being mea- 
fuied on a fcale, of which the line of rncrdence occupies 
too parts, will be x 74 for the red ray, 155 for the mean 
ray, and 1-56 for the violet ray. This number, or its ratio 
to unity, is commonly taken to reprefent the refractive 
power of the glafe. 1 here is fome impropriety in this, un- 
leis we confider ratios as meainred by their logarithms: for 
if w be 1, the fubllance does not refradt at all. The re- 
itadtive power can he properly meafured only by the refrac- 
tion which it produces ; that is. by the change which it 
anakes in the diredtion of the light, or the angle contained 
between the incident and refradted rays. It two fubftances 
produce fuch deviations always in one proportion, we fhould 
then fay that their refradfive powers are in that proportion. 
This is not true in any fubftances ; but the lines of the an- 
gles, contained between the refra&ed ray and the perpendi- 
cular, are always in one proportion when the angle of inci- 
dence in both fubftances is the fame. This being a cogni- 
iable funddion of the real refradtion, has therefore been af- 
fumed as the only convenient meafure of the refradlive 
powers.. Although it is not firictly juft, it anfwers extreme- 
ly well in the moft ufual cafes in optical inftruments : the 
i efraftions are moderate ; and the fines are very nearly as 
the angles contained between the rays and the perpendicu- 
lar ; and the real angles of refradtion, or defledtlons of the 
rays, are almofl exactly proportional to m — 1. The molt 
natural and obvious meafure of the refradtive powers would 
therefore hem—1. But this would embarrafs fome very 
frequent calculations; and we therefore find it heft, on the 
whole, to take m itfelf for the meafure of the refradtive 
power. 

•t he reparation of the red, violet, and intervening rays, 
has been called dij'perfion ; and although this arifes metely 
from a difference ol the refradtive power in refpedt ot the 
•different rays, it iVconvenient to diftmguifh this particular 
modification of the refradtive power by a name, and we call 
it the.DisrHRsivE Power of the rdradting fubftance. 

It is lufceptible of degrees ; for a piece of flint-glafs will 
re radt the light, fo that when the fine of refradtion of the 
red ray is 77, the fine of the retraction of the violet ray is 
nearly 784; or if the fine of re tradition of the red ray, mea- 
fured on a particular fcale, is 1,54, the fine of refraction 
of the violet ray is 1, ^7. The difperfion of this fubftance, 
being meafuied by the difference of the extreme fines of re- 
fraction, is greater than the difperlion of the other glafs, 
in the proportion of 3 to 2. 

But this alone is not a fufffeient meafure of the abfolute 
difperfive power of a fubftance. Although the ratio of 1,54 
to 1,56 remains conftant, whatever the real magnitude of 
the refractions of common glafs may be,, and though we 
therefore fay that its difperfive power is conftanc, we know, 
that by increafing the incidence and the refradtion, the ab- 
folute difperfion is alfo increafed. Another fubftance (hows 
fciw: lame properties, and in a particular cafe may produce 

5° ] T F. T. 
the fame difocrfion ; yet it has not for this foie reafon the Tete'c 
fame difperfive power. If indeed the incidence and the w"-iv 
refraction of the mean ray be alio the fame, the difneriive 
power cannot be laid to differ ; but if the incidence and the 
refradtion of the mean ray be lefs, the difperfive power mu ft 
be confidered as greater, though the a Anal difperfion be 
the fame ; becaufe if we increafe the incidence till it be-s 
comes equal to that in the common glafs, the difperfion will 
row be increafed. The proper way of conceiving the dif- 
perfion therefore is, to confider it as a portion of the whole 
refradtion ; and ir we find a fubftance making the fame dif- 
perfion with half the general redaction, we mnft fay that! 
the difperfive quality is double; becaufe by making the re- 
fradtion equal, the difpeifion will really be double. 

If therefore we take m as a fymbol of the reparation of 

the extreme rays from the middle ray, —m .. the natural 
m— I * 

meafure of the difperfive power. We fhall exprefs this in 

the Leibnitzian notation, thus that we may avoid 
7/2-—1 

the indiftindtnefs which the Newtonian notation would oc- 
calion when m is changed for rri or m 

It is not unuiual for optical writers to take the whole 
feparation of the red and violet rays tor the naeafure of the 
cifperlive power, and to compare this with 'he redrafting 
power with refpeft to one of the extreme rays. But it is 
lurely better to confider the mean refraftion as the meafure 
of the refrafting power : and the deviation of either of the 
extremes from this mean.is a or per enough meafurc of the 
difpeifion. being always half of it. It is attended with this 
convenience, that being introduced into our computations 
as a quantity infinitely fmall, and treated as fuch for the 
cafe of computation, while it is really a quantity of fenfible 
magnitude ; the errors arifing from this fuppofition are di- 
minifhed greatly, by taking one half of the deviation and 
comparing it with the mean refraftion This method has, 
however, this inconvenience, that it does not exhibit at once 
the refraftive power in all fubftances refpefting any parti- 
cular colour ot light ; tor it is not the ray of any parti- 
cular colour that fuffers the mean refraftion In common 
glafs it is the ray which is in the confines of the yellow and 
blue ; in flint glafs it is nearly the middle blue ray ; and 
in other fubftances it is a different ray. Thefe circum- 
fiances appear plainly in the different proportions of the co- 
lours of the prifmatic fpeftrum exhibited by different fub- 
ftances. i his will be conhdered afterwards, being a great 
bar to the perfeftion of achromatic inftruments. 

The wayr in which an achromatic lens is conftrufted is, 
to make ufe of a contrary refraftion of a fecond lens to de- 
ftroy the difperfion or ipherical aberration of the fit ft. 

The firfl puruofe will be anfwered if —* be equal to 
dm n 

to — “ • For, in order that the different coloured rays 

may be collefted into one point by two lenfes, it is only ne- 

ceffary that — , the reciprocal of the focal diflance of rays 

refrafted by both, may be the fame for the extreme and 
, . , m -4- d tn mean rays, that is, that    x m' d m’ — i 

—r — 

1 . m’ 
- -r — - + -5 

r 
T - be of the fame value with . 

r 

which muft happen if ft- be nr: o, or ~ —- 
dm' ^ % n n n \ 

• This may be feen in another way, more comprehen- 

fible by fuch as are not verfant in thefe dilcuflions. In or- 
3 dtr 
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elefcnpf. drr that the extreme colours which are leparatec! by the firll 

lens may be rendered parallel by the fecpnd ; we have 
fhown already that n and ri are proportional to the radii of 
the equivivalent ifofceles lenfes, being the halves of thefe 
radii. They are therefore (in thefe fmall refraftions) in* 
verlely proportional to the angles formed by the furfaces at 
the edges of the lenfts. »' may therefore be taken for the 
angle of the firfl lens, and n tor that of the fecond. Now 
the imall refraction by a prifm, whofe angle (alio frnall) 
is n', is m — x X The difperlive power being now fub- 
ftituted for the relraftive oower, we have for this refraction 
oi the prom dm X n'. '1 his mult be dtftroyed by the op- 
pof:te refraction of the other prifm dm’ X n. 'iherefore 
J ~ ^ . ) w r/m dm1 _ a m X n' — d m' X n, or — —  • In like manner, 

n n j m j mt 
this effeCt will be produced bv three lenfes if — —7— 

■■ n * «' 
—— be = o, qlc. 
n' 

daftly, the errors arifmgfrom the fpherical figure, which 
we exprtffed by — IT (y +q’) will be corrected if y -j- y' be 
= C. W e are therefore to difeover the adjullments of the 
quantities employed in the preceding form-ulte, which will 
iofure theft conditions. It will render the procefs more 
perfpicuous if we colleCt into one view the figni Beat ions of 
our various fymbols, and the principal equations which wre 
are to employ. 

1. i he ratios to unity of the fines of mean 
incidence in the different media are - m, m', m'' 

2. The ratio of the differences of the fines of 

the extremes 

-r 
The ratio m' —1 
The radii ot the furiaces 4 # _ _ 

5* 1 he principal 'ocal difiances, or the focal 
difiances ot parallel central rays, 

6. 1 he focal diflance of the compound Jens 
7. ’J he diftance of the radiant point, or of 

the focus of incident rays on each lens 
8. ’1 he focal diftance of the rays refra&ed 

by each lens - - 
9. The focal diftance of rays refraCted by 

the compound lens 
10. The half breadth of the lens 

Alfo the following fubfidiary values : 

dm 
d id ’ U‘ 

a, b’y 'a', l\ d\ b". 
/ 

/>/ ,/> . 
P. 

r, r y r . 

f,rr- 

F. 
e. 

1 1 
Ti~~ <1 

I I l 
1i n'- a' 

1 1 
V’ d7 

2. q 
tn— I 

m \ ti5 
2 v? -\-m m 2 3 w2 4* m 

-f 
4 (wr + I ) , 3 w 4-2 ^ T A , 

a ~n 4* ^1“— ) And q and q' muft be formed 
in the lame manner from ni> a > ny r’ ; and from m", a", n", 
r", as y is formed from in, a, n, r. 

3. Alfo, becaufe in the cafe of an objeft-glafs, r is infi* 

titely great, the lalt term - in all the values of 7., 4-,, r f t1 t ’ 

will vanifh, and we fhall alfo have F = P. 

r . , , , , . ^ , 1  1 m  X 
Iherefore in a double objedt-glafs -p- = —  f- -r 

= - + -1-,. 
P /' 
And m a triple objeft-glafs — = —-y,— -j   J- 

m —x _ 1 II 
» ’ - Z7 + p + >• 

I ] TEL 
Alfo, in a double objeCt-glafs, the eorre6lion of fpherical Telefc 

aberration requires y 4- y' — 
And a triple objed-glafs requires q q -{• q" — v. For 

the whole error is multiplied by F2, and by 4 P ; and there- 
fore the equation which corrects this error may be divided 
by F2 i e\ 

Ibis equation in the preceding column, 11th line 
from the bottom, giving the value of y, y, y', may’ be 
much fimphhed as follows 1 In the firfi Dl?.ce4 they may 
be divided by'tn, rn, or m', by applying them properly to 
the terms within the parenthefis, and expunging them from 

the denominator o: the general fadlors ——-, —-7— 
m rn , m ” 

This does not alter the values of y, y', and y7. In the fecond 
place the whole equations may be afterwards divided by 

9 tn'—-1. This will give the values of q' y'< 
* ) cil! Q # I rri— 1 m’—I* 

which will fldl be equal to nothing 1; y 4 ^ 4" q ' be equal 
to nothing. 

This divifion reduces the general fattor ——•- of o' to Tu 2 
I 
in' And in the equation for y we obtain, in place of the 

m—x m—1 general factor :i:—-, the faftor or r. This will al- 

fo be the faftor of the value of y" when the tjiird lens is of 
the fame fubflance with the firft, as is generally tfie cafe. 
And, in the third place, fnice the rays incident on the firfl 
lens are parallel, all the terms vanifh from the value of y in 

which - is found, and there remain only the three firff> 

Tid 2 1772 4“ 777 -1-2 

Performing thefe operations, we have 
y /W 2 2 777 + 1 ( 777 + 2\T 
—1 ^ an* ^ ma*n) 2 

2/7?'+1 _ t??' + 2 3 77?'+ r y' __ /m'* 
'— 1 \ 4* / x 7 4” , / 77/ a a r n 

4iW+1) 
th' a' r' n 

. -|- 

2 777 r 
a' n 2 

, ^ 4-3 .dw+r 4(777+1) 
m a /i 

3 777' + 2 ■. 
m1 r' *n' ) 2 

_j4  
m' — 1 C VP3 

_3 777 + 2 ^ r1 

777' r"2?7 J 2 
Let us now apply this invefligaticn to the conftruftioa 

of an objedt-glais; and vve fhall begin with a double lens. 
LtonJiruStion oj a Double Achromatic Object-gtajs. 

Here we have to determine four radii a, b, a', and 
Make n — \. i his greatly fimplifies the calculus, by' exter- 
minating it from all the denominators. This gives for the 

dm dm' _ d m' 
equation ~-4—~j~ — o, the equation 7/772+—j-~o,ox dm 

irti 1 dm 
r-3 and r ti n a m — 27. Alfo’we have r’, the 

focal, diflance of the light incident on the fecond lens, the 
fame with, the principal focal diftance p of the firft lens (ne- 

glecting the interval, if any). Now which in 
. p /; 

the prdent cafe is ~ 772- 

1 
and -jy — rT?—1 —17(772'—1) 

Alfois • 27 (77/— i)r 

Make thefe fubftitutionsin the values of- 

and wc obtain the following equation; 
— and —7 -i vr- -rr 

cm 
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«3 mi* — 
tt5( 2 w'-f I) 

a! In tliis cafe — 7, 
K(m’ + 2) , , x 4?/fm'4-0 H 

4- «1(3»* 4-0 («*—i)+1“i—r—  ; — in (l * * v J / 1 m /71 m a ~ ' w • / ' ma* 
1/(3 w'4*2) (wi—J ) 

m! 
Arrange thefe terms in order, according as they are fac 

r 1 1 I 1 
tors or -7-, a 
on this form 

and « — 1, we have 1 4- T ^ ^ 

For becaufe — • n 

and! 

I Telefcope, 
a , b 

There- 

= o. 

", ^7, 7, or independent quantities. It puts 

fore 
1 2 1 -4— 4-11 

n * Therefore, in our final equation; 

1 .1 . . . 1 
put — — —!- 1 in place of —, and - — 1 in place of ", r a a 1 a. 

and it becomes 
A—C B4b>— 

4-E fD—C = o. 

>-i-2) X 

(2 m'-j-1) — 

4-l) (»2—1) 

- c' (zm+i) X - 

4?/(»j'4-i ) {m- 

1 a(m'-{-2) I 
X ,2 —— 

4-f (3 m1 

u3 m 
(3”2' + 2) (m—iY 

= o. 

Let A be the coefficient of—, B that of ", C that of a ’ a' 

—, D that of , and E the fum of the independent quan- 

Thus have we arrived at a common affedted quadratic 

equation, where - is the unknown quantity. It has the 

common form x 2-}-y a; 4“ r — w^ere^ ^1 
is equal to 2 C—B—D, r is equal to E 4- £* — C, and x is 

equal to ". 
q r 

Divide the equation by />, and we have x2 JX~T p 

tity ; that is, let A be = 
(m-f-2) = o. Make s — 7 and t 

B = c (2 C 
", and we have °* 

«(OT' + 2) ^ , 4«(m'4-i) (/«—1) =  ; , JJ = ?/2 ( 2 171 -4- 2) — —;  ’ m y 1 m 
and E = c wz*4”M2 (3 w2' 4" 1) (m — 1) — u* mi2 — 
u -\-2) (m — 1)2 

m 
Our final equation becomes 
A_ B^__C___D 
a2 a a'2 

The coefficients of this equation and the independent quan- 
tity are all known, from our knowledge of m, m' dm, dm ', 
and we are to find the values of a and d, and from them 
and « = 1 to find the values of l and b’. 

But it is evidently an indeterminate equation, becaufe 
there are two unknown quantities; fo that there may be an 
infinity of folutions. It rauft be rendered determinate by 
means of fome other conditions to which it may be lub- 
jedted. Thefe conditions mull: depend on fome other cir- 
cumlbances which may diredf our choice. 

One circumftance occurs to us which we think of very 
great confequence. In the paffage of light from one fub- 
flance to another, there is always a confiderable portion re 

This gives us finally -, or x = — is r±: 4/ £ s2—t. 

'This value of - is taken from a fcale of which the unit a 
is half the radius of the ifofceles lens which is equivalent to 
the fir ft. lens, or has the fame focal diftance with it. We 

. 1 
muft then find (on the fame fcale) the value of b, viz. - — 1, 

which is alfo the value of a'. Having obtained a', we muft 
Jit , , 

find b' by means of the equation " == "/ — and there- 
III I r11. 

fore r = . But ", = u. Thererore r, = 4* «, = band u a 

"4-m—I. a 1 

Thus is our objeft glafs conftru&ed; and we muft deter- 

mine its focal diftance, or its reciprocal-p-. This is = m—1 

—u (m1—1). 
All thefe radii and diftances are meafured on a fcale of 

which n is the unit. But it is rfiore convenient to meafute 
flecied from the pollerior furface of the firft and from the every thing by the focal diftance of the compound objedl- r 1 n ’ 1 ‘ «<->• ' •— glafs. This gives us the proportion which all the diftances 

bear to it. Therefore, calling P unfty, in order to obtain 

- on this fcale, we have only to ftate the analogy m — 1 —u 
a 

im< — i^:i—" : "jr, and A is the radius of our firft furface 

meafured on a fcale of which P is the unit. 
If, in the formula which expreffes the final equation for 

", the value of t fhould be pofitive, and greater than j 7 
the equation has imaginary roots ; and it is not poffible 
with the glalfes employed, and the conditions aflumed, to 
correct both the chromatic and fpherical aberrations. 

If t is negative and equal to ^ j 2., the radical part of the 

value is = o, and ^ But if it be negative or 

pofitive, but lefs than £ / % the equation has two real roots, 
which wiM. give two conftrudlions. That is to be preferred 
which gives the fmalleft curvature of the furfaces; becaufe, 
fince in our formulae which determine the fpherical aberra- 
tion fome quantities are ncgle&ed, thefe quantities are al- 

ways 

anterior furface of the laft; and this refledfion is more copious 
in proportion to the refradlion. This lols of light will 
therefore be diminifhed by making the internal furfaces of 
the lenfes to coincide ; that is, by making b = a'. This will 
be attended with another advantage. If we put between the 
glaffes a fubftance of nearly the fame refracting power, we 
ihall not only completely prevent this lofs of light, but we 
fhall greatly dimintfh the errors which arife from an imper- 
feft polifh of the furfaces. We have tried this, and find the 
efteft very furprifing. The lens being poliihed immediately 
after the figure has been given it, and while it was almolt 
impervious to light by realon of its roughnefs, which was 
itill fenfible to the naked eye, performed as well as when 
finifhed in the fineft manner. 

N. B. This condition, by taking away one refra&ion, 
obliges us to increafe thofe which remain, and therefore in- 
creases the fpherical aberrations. And fince our formulae 
do not-fully remove thofe (by reafon of the fmall quantities 
negledled in the procefs), it is uncertain whether this con- 
dition be the moft eligible. We have, however, no direft 
argument to the contrary. 

Let us fee what determination this gives us. 
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&?*■ ways greater when a lar^e arch (that is, an arch of many 

degretB) h employed. No radius fhould be admitted which 
is much lefs than -f of the focal dillance. 

All this procefs will be made plain and eafy by an ex- 
ample. 

Very careful experiments have fhown, that in common 
crown-glafs the fine of incidence is to the fine of refraction 
as 1,526 is to 1, and that in the generality of flint-glafs it 

is as 1,604 to I* Alfo that = 0,6054 = a. There- 

1 TEL 

fore 0,526 I = 0,604 ; c — 
0,87086. By thefe numbers we can compute the coeffi- 
cients of our final equation. We (hall find them as follows: 

A = 2,0x2 
B = 3,529 
C — 1,360 
D = —0,526 
E = 1,8659 

The general equation (p.352.1.17.), when fubjefted to the 
 q 

nfiumed coincidence of the internal furfaces, is 1—■ — 

B -f D — 2 C , ^ _ 
    h E -f D — C = o. A — Cis= 0,652; 
B+D — 2 C is = 0,283 > ar-d E+D — C is = —0,020; 

and the' equation with numerical coefficients is 

0,283 

0,652 

0,020 = o, which correfponds to the equation 

px2-^-gx-\-r~o. 

0,283 
0,652’ = 0,434, and t 

0,02 
0,652’ 

1 

We mu ft now make s zz — 
P 

= 0,0307. 

o>4.U 

This 

gives us the final quadratic equation — —  0,0307 

~ o. To folve this, we have — j s = 0,217, an(^ : •f2 

— 0,0471. From this take /, which is =: — 0,0307 (that 
is, to 0,047 t add 0,0307), and we obtain 0,0778, the fquare 

root of which is = 0,2789. Therefore, finally, ^ = 
0,21700*00,2789, which is either 0,4959 or — 0,0619. 
It is plain that the firfl muft be preferred, becaufe the fe- 
cund gives a negative radius, or makes the firft furface of 
the crown-glafs concave. Now as the convergence of the 
rays is to be produced by the crown-glafs, the other fur- 
face muft become very convex, and occafion great errors in 
the computed aberration. We therefore retain 0,4959 for 

the value of and a is = —^ . = 2,0166. 0,4959’ 

To obtain b, ufe the equation ^ ~ which gives 
J 
~b 

fore = 

— 0,5041, and therefore a convex fuiface. b is there- 

= l>9837- 0,5041' 

is the fame with b, and ", = • a 0,504c. 

, 1 1 
I o obtain b, me the equation Now u — 

0,6054, and ", = — 0,5041. The fum of thefe is 0,1013; 

and fince it is pofitive, the furface is concave. I! 

= 9,872. 
Vol. XVIII. Part I. 

Laftly, p = ffi — 1 —u (mf — 1) = 0,1603, and P — 

0,1603’ 0>2383* 
Now to obtain all the meafures in terms of the focal dl- 

ftance P, we have only to divide the meafures already 
found by 6,2383, and the quotients are the meafures 
wanted. 

2,0166 
Therefore a = = °>32325 

1,9837 Q  — — 0,31798 

b' = 

6,2383 

9>872 
6,2383 

0,31798 

1,5825 

If it be Intended that the focal diftance of the objefl- 
glafs fhall be any number « of inches or feet, we have only 
to multiply each of the above radii by w, and we have their 
lengths in inches or feet. 

Thus we have completed the inveftigation of the con- 
ftruftion of a double objeit-glafs. Although this was in- 
tricate, the final refult is abundantly fimple for praftice, 
efpecially with the afliftance of logarithms. The only 
troublefome thing is the preparation of the numerical coef- 
ficients A, B, C, D, E of the final equation. Striift: at- 
tention muft alfo be paid to the pofitive and negative figns 
of the quantities employed. 

We might propofe other conditions. Thus it is natural 
to prefer for the firft or crown-glafs lens fuch a form as (hall 
give it the fm?.lleft poffible aberration. This will require a 
fmall aberration of the flint-glafs to corredl it. But a 
little reflection will convince us that this form will not be 
good. The focal diftance of the crown-glafs muft not ex- 
ceed one-third of that of the compound glafs ; thefe two 
being nearly in the proportion of r/ m' — dm to dm’. 
Therefore if this form be adopted, and a be made about ^th 
of £, it will not exceed yth of P. Therefore, although we 
may produce a moft accurate union of the central and mar- 
ginal rays by oppofitc aberrations, there will be a confider- 
able aberration of fome rays which are between the centre 
and the margin. 

It is abfolutely impoffible to collect into one point the 
whole rays (though the very remoteft rays are united with 
the central rays), except in a very particular cafe, which can- 
not obtain in an objeft-glafs; and the fmall quantities which 
are negletfed in the formula which we have given for the 
fpherieal aberration, produce errors which do not follow any 
proportion of the aperture which can be exprefled by an 
equation of a manageable form. When the aperture is very 
large, it is better not to correft the aberration for the 
whole aperture, but for about ^ths of it. When the rays cor- 
refponding to this diftance are made to coincide with the 
central rays by means of appoiite aberrations, the rays which 
are beyond this diftance will be united with fome of thofe 
which are nearer to the centre, and the whole diffuiion will 
be confiderably diminifhed. Dr Smith has illuftrated this 
in a very perfpicuous manner in his theory of his Catoptric 
Micro fcope. 

But although we cannot adopt this form of an objeft- 
glafs, there may be other conliderations which may lead us 
to prefer fome particular form of the crown glais, or of the 

-A* 
flint-glafs. We fhall therefore adapt our general equation 

B ,1013 _ -   -7 -4- E r= O to this condition. a 
There. 

Telefcope. 

»'* 
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T-lefrope. Therefore let h exprefs this fdected ratio of the two ra- 

'it . 
dii of the crown-glafs, making ~ — h (remembering always 

We had ~ = - a 2 
deleft, 

that a is poftive and 5 negative in the cafe of a double con- 
vex, and h is a negative number). 

With this condition we have v = But when we make 

and 

and is the fame as in the former cafe, viz. 0,1603.. 

n the unit of our formula of aberration, 7 = - b a 

— 1 ^ d 1 — a ~~ a' a I 
I 

fore 

1. There- 

Now fubftitute this 

for ~ in the general equation, and change all the figns 

(which ftill preferves it = o), and we obtain 
C D _ A B 
n-'x -f — — E (1 — i>)J 1 

By this equation we are to find or the radius of the 
anterior furface of the llint-glafs. The equation is of this 

q 
form p xz q x r ■= c, and we mufl again make s ~ p' 

and t = Therefore s 
P 

A \ 
-Z'h'y — ThenJ finally, 

D J 1 
C > an- ' — q (t 

B 

J —/- 
It may be worth while to take a particular cafe of this 

condition. Suppofe the crown glafs to be of equal convexi- 
ties on both fides. This has feme advantages : We can tell 
with precifion whether the curvatures are precifely equal, 
by meafuring the focal diftance of rays refiedled back from 
its pofterior furface. Thefe diftances will he precifely equal. 
Now it is of the utmoll importance in the conftru&ion of 
an objeft glafs which is to correct the fpherical aberration, 
that the forms be precifely fuch as are required by our for- 
mulae. 

In this cafe of a lens equally convex on both fides 

Having all thefe reciprocals, we may find a, b, a', V, and 
P; and then dividing them by P, we obtain finally 

a — 0,^206 
b — — 0,3206 
d — — 0,3201 
v — 1,533 
P - 1, 

By comparing this objeft-slafs with the former, we may 
remark, that diminifhing a a little increafes b, and in this 
refpedt improves the lens. It indeed has diminifhed b\ but 
this, being already confiderable, no inconvenience attends this 
diminution. But we learn, at the fame time, that the advan- 
tage mujl be very fmall ; for we cannot diminifh a much more, 
without making it as fmall as the fmalleft radius ot the ob- 
jeft glafs. This proportion is therefore very near the maxi- 
mum, or beft poffible; and we know that in luch cafes, even 
confiderable changes in the radii will make but fmall changes 
in the refult : for thefe reafons we are difpofed to give a 
ftiong preference to the firft conftrttCfion, on account ot the 
other advantages which we (bowed to attend it. 

As another example, we may take a cafe which is very 
nearly the general pia&ice of the London artifts. The ra- 
dius of curvature for the anterior furlace ot the convex 
crown-glafs is |ths of the radius of the pofterior furface, io 
that /j = 4.. 'this being introduced into the determinate 
equation, gives 

a = 0,2938 
b = — 0,3526 

As another condition, we may fuppofe that, the fecond 
or fiint-glafs is of a determined form. 

This cafe is folved much in the fame manner as the for- 

a< = — 0,3443 
b = 1,>474 

1 . 
- is a Subflitute this value for - in the a 

I 1 
“ 2 

, . A B C D 
general equation — — — — *^* 

A A B B „ Now change all the figns, 

mer. Taking h to reprefent the ratio of d and b’, wre have - 

This value being fubflituted in the general 

E and 

then ■—■ = —: becomes 4 a 2 
CD A B 

and we have — 4- — — E — — -{- ~ = c, by which we 

— 1 — Id 
A 

equation —£ 

B 
— B 

D 
— - -f E = o, gives 

A 
us 

D 

are to find a'. This in numbers is 
1,360 0,526 

o. 
„ — o, C26 
Then s = —0,3867, and / 

the final equation x2 + jx + / = o, s 

T~ — 0,6044 X (e 
06044, */ 

o. This gives for 

B 
, and t 7Z2-T A ’ A 

_e_ _ __d_ ^ and l * s 

1 — hY 1 — h J an a " (i-A) 

1,360 
;c>°374 

1,360 
= — 0,4444- 'Pfifn—4^ = 0,1933; 

and VMS1 — t z=z±z 0,6941 ; fo that = 0,1933 r±c 

0,6941. This gives two real roots, viz. 0,8874, and 
-— 0,5008. If we take the firft, we fhall have a convex 
anterior furface for the flint-glafs, and confequently a very 
deep concave for the pofterior furface. We therefore take 
the fecond or negative root — 0^5008. 

We find y, as before, by the equation ^7 2= ^ = 

©,1046, which will give a large value of b'. 

We might here take the particular cafe of the flint-glafs 

being equally concave on both fides. 1 hen, becaufe ^ ~ 
..21 

— u, and in the cafe of equal concavities y = — — u, 

it is [efficient to put — ^ a for 
A B C»2 

equation becomes ~ ^ 2 

B 1 /qDw 
= -s,and ^=-rX i,  

T 

This being done, the 

Dm 
4- E — o 

- 2 Cu 

This 

gives s = e). 

Wi: 
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T E ^ . C 3SS We jmRgine that thefe cafes are fufficicnt for fhowin>T 
the management of the general equation; and the example of 
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the numerical folution of the firll cafe affords inftances of l 

? =7 
And if we make m 

-f- «' (m — i). 
(m1 — i ), = m ■ 

—. Therefore ^ 

We have 7 — 
P 

the only niceties which occur in the procefs, viz. the proper — 1' 
employment of the pofitive and negative quantities. 

We have oftener than'once obferved, that the formula is 
not perfedUy accurate, and that in very large apertures er- 
rors will remain. It is proper therefore, when we have ob- 
tained the form of a compound objedt-glafs, to calculate tri- 
gonometrically the progrefs of the light through it ; and if 
we find a confiderable aberration, either chromatic or fphe- 
rical, remaining, we muff make fuch changes in the curva- 
tures as will correft them. We have done this for the firft 
example ; and we find, that if the focal diffance of the com- 
pound objedt trlafs be xco inches, there remains of the fphe- 
rieal abenation nearly -^th of an inch, and the aberration 
of colour is over corredted above ^th of an inch. The firlt 
aberration has been diminiihed about 6 times, and the other 
about 30 times. Both of the remaining errors will be di- 
nvniflied by increafing the radius of the inner fur:aces. 
J his will dimimfh the aberration of the crown glafs, and 
will diminiffi the difperfion of the flint more than that of 
the crown. But indeed the remaining error is hardly worth 
our notice. 

It is evident to any perfon converfant with optical difeuf- 
fions, that we Ihall improve the corredlion of the Ipherical 
aberration by diminifhing the refradtions. If we employ 
two lenfe^ for producing the convergency of the rays to a 

P' 
Te!efc»f'e» 

+ -7T +■ -m,Jru! (m- 

m — C , we fltall have -rT' = 

•i). 

-C, 

Alfo 7 = 

C. 

The equality of the two curvatures of each lens gives 

1 
■>=3' = 7; and 

Subftituting thefe values in the equation (p. 3^'f. col. 
par. 5.), we obtain the three formulas, 

2. 

I. 

2. m‘ 2 ^ m' I'j — 

2 («/ -f- 1 ) (m — x ) 

4 m 
ni -j- 2 . 7 
T^+(3^+') {m- 
(3 2) (m 

o 

0 
m! 
c u' (zm-f-t) Cf/' (lW-f-2) 

real focus, we fhall reduce the aberration to 4th. There- 
fore a better achromatic glafs will be formed of three lenfes, 
two of which are convex and of crown-glafs. The refrac- 
tion being thus divided between them, the aberrations are 
leffened. There is no occafion to employ two concave lenfes 
of flmt-glafs ; there is even an advantage in ufing one. The 
aberration being confiderable. lefs of it will ferve for correc- 
ting the aberration of the crown-glals, and therefore fuch 
a form may be leledfed as has little aberration. Some light 
is indeed loff by thefe two additional fui faces ; but this is 
much more than coinpenfated by the greater apertures which 
we can venture to give when the curvature of the furiace is 
fo much diminiihed. We proceed therefore to 

‘The CorJlruBton of a Triple Achromatic Oljecl-glafs. 

It is plain that there are more conditions to be aflumed 
before we can render this a determinate problem, and that 
the inveffigation muff be more intricate. At the fame 
time, it muff give us a much greater variety of conftruc- 
tions, in conlequence of our having more conditions necef- 
fary for giving the equation t*.is determinate form. Our 
limits will not allow us to give a full account of all that 
may be done in this method. We fhall therefore content 
ourfelves with giving one cafe* which will fufficiently point 
out the method of proceeding. We fhall then give the 
rtfuks in fome other eligible cafes, as rules to artills by 
which they may conffrmff inch glaffes. 

Let the firff and fecond glaffes be of equal curvatures on 
noth lides ; the firft being a double convex of crown-glais, 
and the fecond a double concave of flint-glafs. 

Still making n the unit of our calculus, we have in the 

(3 wz -f- x) - 
4 c w ( -f- 1 ) 

+ 

m a ~ 
c dl 1/(3 m-\~ 2) 

c d a'5 

o. 
Now arrange, thefe quantities according as they are co» 

1 r 1 
efficients of and of —7, or independent quantities. Let 

be B, and the in* the coefficient of — be A, that of 

dependent quantity be C, we have 
c w (w ft- 2) —   ; B an: c ulz (2m-j- x ) q.c d ufm l)% 

and C = c m c (m -f~ 2 ) 

l) +ca' + 

Jr v (2»/+ 0 + (3 m'+ 0 
*/ (3 re 4- 2) 

2 (re'4-1 ) (OT — 1 ) 

s c (2 m l) 

4 re m' m! 
— r </ a 2 ( 3 re ~j- 1) • 

^ . , A B 
Uur equation now becomes — —4- C = 0. 

a''* a1 1 

This reduced to numbers, by computing the valuesofthe 
x ,312 1,207 

-0,3257 = 0. coefficients, is a ~ a‘ 
This, divided by 1,312, 

0,24^ 2 ; — -j- j 0,46 i 
— ^0,6781. 

gives s — — 0,9 2 ; and t — —. 
c,2116 ; and V\ s' — t 

And, finally, -jy = 0,46 rtn 0,6781. 

This has two roots, viz. 0,218x and — 1,1381. The 
laft would give a very fmall radius, and is therefore reje&ed. 

firft place a — — h, = — o', = b’. 

1 1 

\a 0T n' n  

Therefore ~ a' 
Now, proceeding wdtlx this value of —- and the —, we 

get the other radius and then, by means of a', we get 
1. Therefore the e- the other radius wdiich is common to the four furfaces. 

quation + + f,— = o becomes u — 1 
Then, by -j7 = ~ 

°> or _ ^ " — 1 • Let us call this value 

p — plt — fwre get the value of P. 
The radii being all on the fcale of which n is the unit, 

they muff be divided by P to obtain their value on the 
fcale which has P for its unit. This will give us 

Yy 2 * 
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• 3, = — = b\ = 0,530 

I,*15 
— 0,3046 

This is not a very good form, becaufe the lall furface has 
too great curvature. 

We thought it worth while to compute the curvatures 
for a cafe where the internal furfaces of the lenfes coincide, 
in order to obtain the advantages mentioned on a former oc- 
cafion. The form is as follows : 

The middle lens is a double concave of flint-glafs ; the 
laft lens is of crown-glafs, and has equal curvatures on both 
fides. The following table contains the dimeniions ot the 
glafles for a variety of focal diftances. The firft column 
contains the focal diftances in inches ; the fecond contains 
the radii of the firft furface in inches ; t]^ third contains 
the radii of the pofterior furface of the firft lens and ante- 
rior furface of the fecond ; and the fourth column has the 
radii of the three remaining furfaces 

P 
12 
24 
36 
48 
60 
72 

84 
96 

108 
120 

We have 
conftruftion, 

9>25 
i8>33 
27»33 
36.42 
45.42 
54.5 
63. < 
72.6 
81.7 
9^.7 

V, a", b'f 
12,75 
25.5 
38’t7 
50,92 
63>58 

76.33 
89, 

TCI,75 
I 14.42 
127,17 

b, a! 
6,17 

12.25 
18.25 
24.33 
3°»33 
36,42 
42.5 
48.5 
54.58 
60.58 .. . 

had an opportunity of trying glaffes of this 
and found them equal to any of the fame 

length, although executed by an artift by no means excel- 
lent in his profeffion as a glafs-grinder. This very circum- 
ftance gave us the opportunity of feeing the good eft'e&s of 
intcrpofing a tranfparent fubftance between the glaffes. We 
put fome clear turpentine varnifh between them, which com- 
pletely prevented all refleftion from the internal furfaces. 
Accordingly thefe telefcopes were furprifingly bright; and 
although the rouehnefs left by the firft grinding was very 
perceptible by the naked eye before the glades were put 
together, yet when joined in this manner it entirely diiap- 
peared, even when the glaffes were viewed with a deep 
magnifier. 

The aperture of an objeft-glafs of this conftruiftion of 30 
inches focal diftance was 3}th inches, which is confiderably 
more than any of Mr Dollond’s that we have feen. 

If we (hould think it of advantage to make all the three 
Jenfes ifolceles, that is, equally curved on both furfaces, the 
general equation wil give the following radii : 
4=4-0,639 a — —0,3283 a" = 4-0,6413 
b = — 0,639 £'=4-0,5285 £"= — 0,6413 

This feems a good form, having large radii. 
Should we choofc to have the two crown-glafs lenfes 

ifofceles and equal, we muft make 
0=4-0,6412 a'= — 0,5227 4* 0,6412 
£ = — 0,6412 £' = 4-0,5367 £' = — 0,6412 

This form hardly differs from the laft. 
Our readers will recolleft that all thefe forms proceed on 

certain meafures of the refra&ive and difperfive powers of 
the fubftances employed, which are expreffed by m', d m, 
and dm': and we may be affured that the formulae are fuffi- 
ciently exaft, by the comparifon (which we have made in 
one of the cafes) of the refult of the formula and the trigo- 
nometrical calculation of the progrefs of the rays. The er- 
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perfion were carefully taken ; but there is great diverfity, Telefo 
particularly in the flint-glafs. We are well informed that> 
the manufa&ure of this article has confiderably changed of 
late years, and that it is in general lefs refiaftive and let's 
difperfive than formerly. This muft evidently make a change 
in the forms of achromatic glaffes. The proportion of the 
focal diftance of the crown-glaffes to that of the flint muft 
be increafed, and this will occafion a change in the curva- 
tures, which {hall corrett the fpherical aberration. We ex- 
amined with great care a parcel of flint-glafs which an ar- 
tift of this city got lately for the purpofe of making achro- 
matic objeft-glaffes, and alfo fome very white crown-glafs 
made in .Leith; and we obtained the following meafures : 

m = 1,529 d m 142 
m'zz 1,578 dm' 219 ^ ^ 

We computed fome forms for triple objedt-glaffes made 
of thefe glaffes, which we {hall fubjoin as a fpecimen of the 
variations which this change of data will occafion. 

If all the three lenfes are made ifolceles, we have 

was but Tcth of the whole, ten times lefs than ano- 
ther error, which unavoidably remains, and will be con- 
fidered prefently. Thefe meafures of refradtioa and dif- 

1 

0 = -f- 0,796 
£ = —0,796 

d = 0,474 
£' = 4-0,474 

Or 

4- 0,502 
£" = — 0,502 

a 
b = 

0,504 
0,504 

„ = +°.793 
£ = —0,793 

a' = — 0,475 
& = 0,475   

If the middle lens be ifofceles, the two crown-glafs lenfe* 
may be made of the fame form and focal diftance, and pla- 
ced the fame way. This will give us 

a = -f- c.705 T= —0,475 0'= 4-0,705 
£= — 0,547 ^ =+c.475 ^ — — 0.547 
N. B. This conftruftion allows a much better form, if the , 

meafures of refradtion and difperfion are the fame that we 
ufed formerly. For we {hall have 

0 = 4'°>628 d = — 0,579 0 '= 4“ 0.628 
£ = — 0,749 £' = -[- 0,579 b':— — 0,749 

And this is pretty near the pra<ftice of the London opti- 
cians. 

We may here obferve, upon the whole, that an amateur 
has little chance of fucceeding in thefe attempts. The di- 
verfity of glaffes, and the uncertainty of the workman’s 
producing the very curvatures which he intends, is fo great, 
that the objedt-glafs turns out different from our expecta- 
tion. The artift who makes great numbers acquires a pretty 
certain guefs at the remaining error ; and having many len- 
fes, intended to be of one form, but unavoidably differing a 
little from it, he tries feveral of them with the other two, 
and finding one bettei than the reft, he makes life ot it to 
complete the fet. 

The great difficulty in the conftrudtion is to find the ex~ 
adi proportion of the difpt’live powers of the crown and 
flint glafs. The crown is pretty conftant; but there is 
hardly two pots of flint-glafs which have the fame difperiive 
power. Even if conftant, it is difficult to meafure it accu- 
rately ; and an error in this greatly affedhs the inftrument, 
becaufe the focal diftances of the lenfes muft be nearly as 
their difperfive powers. The method of examining this 
circumftance, which we found moft accurate, w-as as fol- 
lows : j 

The fun’s light, or that af a brilliant lamp, paffed through 
a fmall hole in a board, and fell on another board pierced 
alfo with a fmall hole. Behind this was placed a fine prifra 
A (fig. 10.), which formed a fpedlrum ROV on a Icreen 
pierced with a fmall hole. Behind this was placed a prilm 
B of the fubftance under examination. T he ray which w as 
refradted by it fell on the wall at D, and the diftance of its 
illumination from that point to C, on which an unrefradted 
ray would have fallen, was carefully meafured. This {bow- 
ed the refradtion of that colour. Then, in order that we 
might be certain that we always compared the retradlion of 0 the 
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feoff. ,h< fame preelfe colour by the different prifma placed at B, point B of the fpoSrum RC i. no« in a point B' of the Teldfepe. 

— _ J   :r~ /-»f fVi#» r\yi rm A \trViPn trJP we marked The precife pofition of the prifm A when the fPe^ru"J R'C ’ conftderably nearer . fl ld 
ray of a particular colonr fell on the prifm B. Thia was Dr Blairhas found, on the other hand, that certain fluids. 
done by an index AG attached to A, and turning with it, 
when we caufed the different colours of the fpeefrum form- 
ed by A to fall on B. Havimr examined one prifm B with 
refpeA to all the colours in the fpeftrum formed by A, we 
put another B in its place. Then bringing A to all its for- 
mer pofitions fucceflively, by means of a graduated atch 
HGK, we were certain that when the index was at the fame 
divifion of the arch it was the very ray which had been 
made to pafs through the fir ft prifm B in a former experi- 
ment. We did not folicitoufly endeavour to find the very 
extreme red and violet rays ; becaufe, although we did not 
learn the whole difperfions of the two pnfins, we learned 
thc'ir proportions, which is the circumftanee wanted in the 
conftru&ion of achromatic glaffes. It is in vain to attempt 
this by meafuiing the fpe£trums themfelves ; for we cannot 
be certain of felefting the very fame colours for the compa- 
rifon, becaufe they fucceed in an infeniible gradation. 

The intelligent reader will readily obferve, that we have 
hitherto proceeded on the iuppofition, that when, by means 
of contrary rtfraftions, we have united the extreme icd ^'d 
violet rays, we have alio united all the others. But this is 
quite gratuitous. Sir Ifaac Newton would, however, have 
made the fame fuppofition ; for he imagined that the diffe- 
rent colours divided the fpettrum formed by all fubftances 
in the proportions of a mufical canon. this is a miitake. 
When a fpe&rum is formed by a prifm of crown glafs, and_ 
another of precifely the fame length is formed by the fide of 
it by a prifm of flint-glafs, the confine between the green 
and blue will be found preciiely in the middle of the fhit 
fpettrum, but in the fecond it will be coniiderably nearer to 
the red extremity. In fhort, different fubltances do not 
difperfe the colours in the fame proportion. 

The effeft of this ii rationality (fo to call it) of dilperfion, 
will appear plainly, we hope, in the following manner : Let 
A (fig. 9. A) rtpreient a fpotof white folar light falling per- 
pendicularly on a wall. Suppofe a prifm of common glals 
placed behind the hole through which the light is admitted, 
with its refra&ing angle facing the left hand, it will refratt 
the beam of light to the right, and will at the iame time 
difperfe this heterogeneous light into its component rays, 
carrying the extreme red ray from A to lv, the extreme 
orange from A to O, the extreme yellow from A to Y, &c. 
and will form the ufual orifmatic fpe&rum ROYGBPVC. 
If the whole length Rfc he divided into tooc parts, ue 
fhall have (when the whole refraction A R is fmall) RO 
very nearly .25, RYzrzoo, RG=333> RB^soo, RtJ = 
667, RV=778, and RC = iooo ; this being the propor- 
tion obferved in the differences of the fines of reiradion by 
Sir ifaac Newton. 

Perhaps a refrading medium may be found nich, that a 
priim made of it would refrad the white light from A , in 
the upper line of this figure, in fuch a manner that a fpec- 
trum r o y G B P V C' fh?11 be formed f2me db 

ftance from A\ and of the fame length, but divined in a dif- 
ferent proportion. We do not know that fuch a medium 
has been found ; but we know that a prifm ot flint-glafs 
has its refradive and difperfive powers fo conftituted, that 
if ATI' be taken about jd of AR, a fpot of white light, 
formed by rays falling perpendicularly at H , will be fo re- 
fraded and difperfed, that the extreme red ray will be car- 
ried from H' to R', and the extreme violet from H' to C, 
and the intermediate colours to intermediate points, forming 
a fpedrum refembliug the other, but having the colours more 
conftipated towards R', and more dilated tov/ards C ; fo 
that the ray which the common glafs carried to the middle 

particularly fuch as contain the muriatic acid, when formed 
into a prifm, will refrad the light from H" (in the lower 
line) io as to form a fpedrum R'C7 equal to RC, and as 
far removed from A" as RC is from A, but having the co- 
lours more dilated toward R', and more conftipated to- 
ward C, than is obferved in RC; fo that the ray which was 
carried by the prifm of common glafs to the middle point 
B is carried to a point B", confiderably nearer to C 

Let us now fuppofe that, inftead of a white ipot at A, 
we have a prifmatic fpedrum AB (fig. 9- and tbat tbe 

prifm of common glafs is applied as before, immediately be- 
hind the prifm which forms the fpedrum AB. We know 
that this will be refraded fidevvife, and will make a fpedrum 
ROYGBPC, inclined to the plane of refradion in an angle, 
of 450 ; fo that drawing the perpendicular RC', we have 
RC'=C C. 

We alfo know that the prifm of flint-glafs would refrad 
the Ipedrum formed by the firft prifm on EHI’, in Inch a 
manner that the red ray will go to R, the violet to C, and. 
the intermediate rays to points 0, y, g, b, p, v, io fituated 
that O 0 is = R O' of the other figure ; Yy is = R Y' of 
that figure, G^ = R'G, &c. Ihefe points muff there- 
fore lie in a curve R.oyg bpvGy which is convex toward 
the axis R C'. . _ 

In like manner we may be affured that Dr Blair s fluid 
will form a fpedrum Ko'y'g'b'p',v'C, concave toward 
R'C. 

Let it be obferved by the way, that this is a very good 
method for difeovering whether a medium difperfes the light 
in the fame proportion with the prifm which is employed 
for forming the iirft fpedrum AB or LF. It diipenes in 
the fame or in a different proportion, according as the ob- 
lique fpedrum is ftraight or crooked; and the exad propor- 
tion correfponding to each colour is had by meafuring the 
ordinates of the curves R 3 C or R b' C. 

Having formed the oblique fpedrum RBC by a prifm of 
common glafs, we know that an equal priim of the fame 
glafs, placed in a contrary pofition, will bring back ah the 
rays from the fpedrum RBC to the fpedrum AB, laying 
each colour on its former place. 

In like manner, having formed the\ oblique fpedvum 
R £ C by a prifm of flint-glafs, we know that another prifm 
of flint-glafs, placed in the oppofke diredion, will bring all 
the rays back to the fpedrum EHF. 

But having formed the oblique fpedrum.RBC by a pnfni 
of common glafs, it we place the flint-glafs prifm in the con- 
trary pofition, it will bring the colour R back to E, and 
the colour C to I' ; but it will not bring the colout B *0 
H, but to a point h, fuch that B/; is equal to £H, and b B 
to h H. In like manner, the otber colours will not be 
brought back to the ftraight line EFIF, but to a curve 
E h F, forming a crooked fpedrum. 

In like manner, the fluids difeovered by Dr Blair, when 
employed ta bring back the oblique fpedrum RBC formed 
by common glafs, will bring its extremities back to E and 
F, and form, the crooked fpedrum Eh' F lying beyond 
EHF* • , v This experiment evidently gives us another method tor 
examining the proportionality of the difperlion of different 
fubilances. 

Having, by common glafs, brought back, the oblique 
fpedrum formed by common glafs to its natural place AB, 
fuppofe the original fpedrum at AB to contrad gradually 
(as Newton has made it do by meaps of a lens), it is plain 
that the oblique fpedrum will alfo contrad, and fo will the 
o fecond 



^ rpeftrum at AB ; and In will at laft coalefce into a 
~ white fpot. The efTeft will be equivalent to a gradual 

compreffion of the whole figute, by which the parallel lines 
AR and BC gradually aop-oa.ch, and at lad unite. 

. In hke ntanner, when the oblique fpeftrum formed by 
fiint-glafs is brought back to EHF by a flint-glais prifm, 
nnd the figure comprcffed in the fame gradual manner, all 
the colours will coalefce into a white fpot. 

•tout when flint-glafs is employed to bring back the ob- 
lique fpedtrum formed by common glsfs, it forms the crook- 
ed fpeclrmn L/jF, Now let the figure be compreffed. 

I lie curve E A b will be doubled down on the line H b, and 
there will be formed a compound fpeffrum H h, quite un- 
Eke the common fpeftrum, being purple or claret coloured 
at H by the mixture of the extreme red and violet, and 
green edged with blue at h by the mixture of the green 
and blue. The fluid prifms would in like manner form a 
fpeTrimi of the fame kind on the other fide of IT. 

T Iris is precifely what is obferved in achromatic objeft- 
glafles made of crown-glafs and flint : for the refradlion 
from A to R correfponds to the refradfion of the convex 
crown-glafs ; and the contrary refradtion from R to E cor- 
refponds to the contrary refradlion of the concave flint- 
glals, which ftifl leaves a part of the firft refradtion, produ- 
cing^ convergence to the axiVof the telefcope. It is found 
to give a purple or wine coloured focus, and within this a 
green one, and between thefe an imperfedl white. Dr Blair 
found, that when the eye-glafs was drawn out beyond its 
p oper didance, a liar was furrounded by a green fringe, by 
the green end of the fpedtrum, which eroded each other 
withm the focus ; and when the eye-glafs was too near the 
objedl-o-lafs, the ftar had a wine-coloured fringe. The green 
rays were ultimately moft refradled. N. B. We fhoufd ex- 
pedf the fringe to be of a blue colour rather than a green, 
but this is eafily explained: The extreme violet rays are 
very faint, fo as hardly to be fenfible ; therefore when a 
compound glafs is made as achromatic as poffible to our 
fenfes, in all probability {nay certainly) thefe almoft infen- 
fible violet rays are left out, and perhaps the extreme co- 
lours which are united are the led and the middle violet 
rays. I his makes the green to be the mean ray, and there- 
fore the moft eutftanding when the difperfions are not pro- 
portional. r 

Dr Blair very properly calls thefe fpe&rums, YLh and H//, 
Jecondary fpefirums, and feems to think that he is the firft 
who has taken notice of them. But MrClairault was too 
accurate a mathematician, and too careful an obferver, not 
to be aware of a circumftr.nce which was of primary confe- 
quer.ee to the whole inquiry. He could not but obferve 
that the fuccefs retied on this very particular, and that the 
proportionality of difperfion was indifpenfably neceffary. 

This fubjeft was therefore touched on by Clairault ; and 
fully difeufied by Bofcovich, firft in his Differtadons pub- 
.uned at \ ienna in 1759’ then in the Comment. Bononienjis; 
and Jaftly, in hh Opujcula, pnblifhed in 1785. Dr Blair, in 
his ingenious Differtation on Achromatic GlafTes, read to 
the Royal Society of Edinburgh in 1793, feems not to 
have known of the labours of thefe writers; fpeaks of it as 
anew dneovery; and exhibits fome of the confequences of 
this principle in a Angular point of view, as fomething very 
paradoxical an1 inconfiftent with the ufually received no- 
tions on thefe fubjetls. But they are by no means fo. We 
me, however, much indebted to his ingenious refearches, 
and his fucceisful endeavours to find fome remedy for this 
imperiedlion of achromatic glaffes. Some of his contri- 
vances are exceedingly ingenious ; but had the Do&or con- 
futed thefe writers, he would have faved himfelf a good deT 
of trouble. & 
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Bofcovich /hows how to unite the two extremes with the THt 

moft outftanding colour of the fecondary fpedlrum, by  
means of a third fubftance. When we have done this, the 
aberration occafioned by the fecondary fpe&rums muft be 
prodigioufly dimini/hed ; for it is evidently equivalent to 
the union of the points H and h of our figure. Whatever 
cauic produces this muft dimini/h the curvature of the arches 
E b and h F: but even ir thefe curvatures were not dimi- 
nifhed, their greateft ordinates cannot exceed ^th of Hb ; 
and we may fay, without hefitation, that by uniting the 
mean or moft outftanding ray with the two extremes, the 
remaining difperfion will be as much lefs than the uncor- 
reefted colour of Dollond’s achromatic glafs, as this is Ida 
than four times the difperfion of a common objefi-glafs. It 
muft therefore be altogether infenlible. 

Bofcovich aflerts, that it is not pofftble to unite more 
than two colours by the oppofite refra&ion of two fuiv 
ttances, which do not difperfe the light in the fame propor- 
tions. _ Dr Blair makes light of this affertiorr, as he finds it 
made in general terms in the vague and paltry extratt made 
by Prieftlty from Bofcovich in his Effay on the Hiftory of 
Optics ; but had he read this author in his own diflerta- 
tions, he would have ieen that he was perfectly right. Dr 
Llair, however, has hit on a very ingenious and elTe&ual 
method of producing this union of three colours. In the 
fame way as we corred the difperfion of a concave lens of 
crown-glals by the oppofite difperfion of a concave lens of 
flmt-olafs, we may correct the fecondafy difperfion of-' an 
achromatic convex lens by the oppofite fecondary difperfion 
ol an achromatic concave lens. But the intelligent reader 
will oblerve, that this union does not contradict the afier- 
tion of Bofcovich, becaufe it hnecejfarily produced by means 
of three refradting fubftances. 

I he moft effential fervice which the public has received 
at the hands ot Dr Blair is the diicovery of fluid mediums 
o^ a proper difperfive power. By compofing the lenfes of 
fuch fubftances, we are at once freed from the irregula- 
rities in the refradion and difperfion of flint-glafs, which 
the chtmiils have not been able to Free it from. In what- 
ever way this glafs is made, it confifts of parts which differ 
both in refradive and difperfive power ; and when taken up 
from the pot, thefe parts mix in threads, which may be dif- 
feminated through the mals in any degree of finenefs. But 
they /till retain their properties ; and when a piece of flint- 
glals has been formed into a lens, the eye, placed in its fo- 
cus, fees the whole ftirface occupied by gliftening threads or 
broader veins.running acrofs it. Great rewards have been of- 
fered for removing this defed, but hitherto to no purpofe. 
We beg leave to propofe the following method : Let the 
glafs be reduced to powder, and then melted with a great 
proportion of alkaline fait, fo as to make a liquor fdicum-. 
When precipitated from this by an acid, it muft be in a 
Hate of very uniform compofition. If again melted into 
glafs, we /hould hope that it would be free from this de- 
fed ; it not, the cafe leems to be defperate. 

But by ufing a fluid medium, Dr* Blair was freed from 
ail this embarraffment; and he acquired another immenfe 
advantage, that of adjlifting at pleafure both the refradive 
and difperfive powers of his lenfes. In folid lenfes, we do 
not xnow whether we have taken the curvatures fuited to 
the re radions till our glais is fini/hed ; and if we have mif- 
taken the proportions, ail our labour is loft. But when 
fluids are ufed, it is enough that we know nearly the re- 
fradions. We fuit our focal diftances to thefe, and then 
fded our curvatures, fo as to remove the aberration of fi- 
gure, preferving the focal diftances. Thus, by properly- 
tempering the fluid mediums, we bring the lens to agree 

precifely 
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precifcly with the theory, perfe&ly achromatic, and the 
aberration of fi mre as much corrected as is po'Rble. 

Dr Blair examined the refractive and difperfive powers 
of a great variety of fubftances, and found great varieties in 
their aftions on the different colours. This is indeed what 
every well informed naturalift would exOeCt. There is no 
doubt now among naturalifls about the mechanical connec- 
tion of the phenomena of nature; and all are agreed that 
the chemical adtions of the particles ot matter are perfectly 
like in kind to the aCtion of gravitating bodies ; that all 
thefe phenomena are the erfeCts of forces like thofe which 
we call attractions and reoulfions, and which we obferve in 
magnets and eleCtrified bodies ; that light is retiaCted by 
forces of the fame kind, but differing chiefly in the fmall ex- 
tent of their fphere of aCtivity. One who views things in 
this way will expeCt, that as the aCtions of the fame acid 
for the different alkalis are different in degree, and as the 
different acids have alfo different aCtions on the fame alkali, 
in like manner different fubftances differ in their general re- 
fraftive powers, and alfo in the prooortion of their aClion 
on the different colours. Nothing is more unlikely there- 
fore than the proportional difperfion or the different co- 
lours by different fuEilances; and it is furprifing that this 
inquiry has been fo long delayed. It is hoped that Dr 
Blair will oblige the public with an account of the experi- 
ments which he has made. This will enable others to co- 
operate in the improvement of achromatic glaffes. We can- 
not derive much knowledge from what he has already pub- 
iffhed, becaufe it was chiefly with the intention of giving a 
popular, though not an accurate, view of the fubjeCf. The 
conftruCtions which are there mentioned are not thole which 
he found mofl efTeftual, but thofe which would be moll 
cafily underllood, or demonflrated by the flight theory 
which is contained in the dilfertation ; befides, the manner 
of expreffing the difference of refrangibility, perhaps cho- 
fen for its paradoxical appearance, does not give us a clear 
notion of the charadleriftic differences of the fubflances ex- 
amined. Thole rays which are ultimately mofl defledled 
from their diredlion, are faid to have become the mofl: re- 
frangible by the combination of different fwbflances, al- 
though, in all the particular refradtions by which this effedl 
is produced, they are lefs refradled than the violet light. 
We can juft, gather this much, that common glafs difperfes 
the rays in fuch a manner, that the ray wdiich is in the con- 
fine of the green and blue occupies the middle of the prif- 
malic fpedlrum; but in glaffes, and many other fubftances, 
which are more difperfive, this ray is nearer to the ruddy 
extremity of the fpedlrum. While therefore the ftraight 
line RC' (fig. 9. B) terminates the ordinates O o', YY', G^', 
&c. which reprelent the difperfion of common glafs, the 
ordinates which exprefs the difperiions of thefe fubftances 
are terminated by a curve paffing through R and C', but 
lying below the line RC'. When therefore parallel hete- 
rogeneous light is made to converge to the axis of a con- 
vex lens of common glafs, as happens at F in fig. 5. C, 
the light is difperfed, and the violet rays have a fhorter fo- 
cal diftance. . If we now apply a concave lens of greater 
difperfive power, the red and violet rays are brought to one 
focus F ; hut the green rays, not being fo much refndled 
away from F, are left behind at t, and have now a fhorter 
focal diftance. But Dr Blair afterwards found that this 
was not the cafe with the muriatic acid, and fome folutions 
in it. He found that the ray which common glafs caufed 
to occupy the middle of the fpe&rum was much nearer to 

the blue extremity when refracled by thefe fluids. There- Telefcope. 
fore a concave lens formed of fuch fluids which united the 
red and violet rays in F', refradted the green rays to f. 

Having obferved this, it was an obvious conjedlure, that 
a mixture of fome of thefe fluids might produce a medium, 
whofe action on the intermediate rays fhould have the fame 
proportion that is obferved on common glafs ; or that two 
of them might be found which formed fpectra fimilarly di- 
vided, and yet differing fufficiently in difperfive power to 
enable us to deflroy the difperfion by contrary refradtions, 
'without deftroyin r the whole icfradlion. Dr Blair accord- 
ingly found a mixture of folutions of ammoniacal and mer- 
curial falts, and alto fome other fubftances, which produced 
difperiions proportional to that of glafs, with icfpedl to the 
different colours. 

And thus has the refult of this intricate and laborious in- 
veftigation correfponded to his utmoft wifhes. Tie has pro- 
duced achromatic telefcopes which feem as perfedl as the 
thing will admit of; for he has been able to give them fuch 
apertures, that the incc rigil/e' aberration arifing from the 
fpherical furfaces becomes a fenfible quantity, and orechrdes 
farther amplification by the eye-glaffes. We have exami- 
ned one of his telefcopes : The focal diftance of the objedl- 
glafs did not exceed 17 inches, and the aperture was fully 
34 inches. We viewed fome fingle and double ftars and 
fome common obje&s with this telefeope ; and found, that 
in magnifying power, brightnefs, and didi 1;£1 nefs, it was ma- 
nfteftly fuperior to one of Mr Dollond’s of 42 inches fo- 
cal length. It alio gave us an opportunity of admiring the 
dexterity of the London artifts, who could work the glades 
with fuch accuracy. We had mofl difiinft vifion of a ftar 
when ufing an erecting eye piece, which made this telefcope 
magnify more than a hundred times ; and we found the Held 
of vifion as uniformly diftinft as with Dollond’s 42 inch te- 
lefcooe magnifying 46 times. The intelligent reader muft 
admire the nice figuring and centering of the very deep 
eye-glaffes which are neceflary for this amplification. 

It is to be hoped that Dr Blair will extend his views ter 
gleijfes of different compofitions, and thus give us objedl- 
glafles which are folid j for thofe compofed of fluids have 
inconveniences which will hinder them from coming into 
general ufe, and will confine them t@ the mufeums of phi- 
lofophers. We imagine that antimonial glafles bid fair to 
anfwer this purpofe, if they could be made free of colour, 
fo as to tranfmit enough of light. We recommend this dif- 
fertation to the careful peuifal of our readers. Thofe who 
have not made themielve much acquainted with the delicate 
and abftrufe theory of aberrations, will find it exhibited in iuch 
a popular form as will enable them to underfland its general 
aim ; and the well-informed reader will find many curious 
indications of inquiries and difedveries yet to be made. 

We now proceed to confider the eye-glafles or glaftes of 
telelcopes. The proper conftrudlion of an eye-piece is not 
lefs efiential than that of the objedl-glafs. But our limits- 
will not allow us to treat this iubjedl in the fame detail. 
We have already extended this article to a great length, 
bccaufe we do not know of any performance in the Englifh 
language which will enable our readers to underfland the 
conffruction ot achromatic telefcopes ; an invention which, 
reflects honour on our country, and has completed the dif- 
coveries of our illultrious Newton, Our readers will find 
abundant information in Dr Smiths Optics concerning the 
eye-glaffes, chiefly deduced from Huyghen’s fine theory of 
aberration (a). At the fame time, we muft again pay Mr 

Dollond' 

(a) While we thus repeatedly fpeak of the theory of fpherical aberration as coming from Mr Huyghcns, we muft not 
omit 
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Telcfcope. Dollond the merited compliment of faying, that he was the 

firft who made any fcieiitific application of this theory to 
the compound eye piece for erecting; the object. His eye- 
pieces of five and fix glailes are very ingenious reduplica- 
tions of Huyghens’s eye-piece of two glafles, and would pro- 
bably have fuperfeded all others, had not his difcovery of 
achromatic objeft-glafies caufed opticians to confider the 
chromatic difperfion with more attention, and pointed out 
methods of correfting it in the eye-piece without any com- 
pound eye-glaffes. They have found that this may be more 
conveniently done with four eye-glaffes, without fenfibly di- 
minifhing the advantages which Huyghens fhowred to re- 
fult from employing many final! refraftions inftead of a lef- 
fer number of great ones. As this is a very curious fubjeft, 
we fhall give enough for making our readers fully acquaint- 
ed with it, and content ourfelves with merely mentioning 
the principles of the other rules for conilrudling an eye- 
piece. 

Such readers as are lefs familiarly acquainted with op- 
tical difcufiions wall do well to keep in mind the following 
confequences of the general focal theorem (Optics n° 141. 
Cor. 5.). 

If AB (fig. 10. B) be a lens, R a radiant point or focus 
of incident rays, and a the focus of parallel rays coming 
from theoppofite fide ; then, 

1. Draw the perpendicular a a'to the axis, meeting the 
incident ray in a!, and a' A to the centre of the lens. The 
refrafted ray BF is parallel to 0'A : for R a' : a'A (rr 
R a : a A) =: RB : BF (= RA : AF), which is the focal 
theorem. 

2. An oblique pencil BP£ proceeding from any point P 
which is not in the axis, is colle&ed to the point f, wdiere 
the refra6led ray BF cuts the line PAf drawm from P 
through the centre of the lens : for V d : a' A ■=■ PB ; B f, 
which is alfo the focal theorem. 

The Galilean telefcope is fufceptible of fo little improve- 
ment, that we need not employ any time in illuilrating its 
performance. 

The fimple aftronomical telefcope is reprefented in fig. 11. 
The beam of parallel rays, inclined to the axis, is made to 
converge to a point G, where it forms an image of the low- 
eft: point of a very diftant objeft. Thefe rays decuffating 
from G fall on the eye-glafs ; the ray from the lowdt point 
B of the objecf-glals falls on the eye-glafs at b ; and the 
ray from A falls on a ; and the ray from the centre O 
falls on 0. Thefe rays are rendered parallel, or nearly fo, 
by refraftion through the eye-glafs, and take the direction 
b i', 0 a i. If the eye be placed io that this pencil of pa- 
rallel rays may enter it, they converge to a point of the re- 
tina, and give diftinft vifion of the lowed point of the ob- 
ject. It appears inverted, becaufe the rays by which we fee 
its lowreft point come in the direftion which in fimple vifion 
is conne&ed with the upper point of an obje£l. They 
come from above, and therefore are thought to proceed 
from above. We fee the point as if fituated in the direc- 
tion I 0. In like manner the eye placed at I, fees the upper 
point of the objedt in the direction IP, and its middle in 
the direftion IE. The proper place for the eye is I: if 
brought much nearer the glafs, or removed much farther 
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from it, fome, or the whole, of this extreme pencil of rays Tclefcopt, 
will not enter the pupil. It is therefore of importance 
to determine this point. Becaufe the eye requires parallel 
rays tor diftindt vifion, it is plain that F muft be the prin- 
cipal focus of the eye-glafs. Therefore, by the common 
focal theorem (Optics, n3 141. Cor. 5.), OF : OE =s 
OE : 01, or OF: FE = OE : EL 

'! he magnifying power being meafured by the magnitude 
of the vifual angle, compared with the magnitude of the vi. 

fual angle with the naked eye, we have TL?, or fqr 
oC)p oOF 

the meafure of the magnifying power. This is very nearly 
OE OF 
El ’ °r FI- 

As the line OE, joining the centres of the lenfes, and 
perpendicular to their furfaces, is called the axis of the tele- 
fcope, fo the ray OG is called the axis of the oblique pen- 
cil, being really the axis of the cone of light which has the 
objcft-glafs for its bale. This ray is through its whole 
courfe the axis of the oblique pencil; and when its courfe 
is determined, the amplification, the field ef vifion, the aper- 
tures of the glafles, are all determined. For this purpofe 
we have only to confidef the centre of the objeft-glafs as a 
radical point, and trace the procefs of a ray from this point 
through the other glalfes : this will be the axis of fome o- 
blique pencil. 

It is evident, therefore, that the field of vifion depends 
on the breadth of the eye-glafs. Should we increafe this, 
the extreme pencil will pafs through I, becaufe O and I are 
ftill the conjugate foci of the eye-glafs. On the other 
hand, the angle refolved on for the extent or field of vifion 
gives the breadth of the eye-glafs. 

We may here ohferve, by the way, that for all optical 
inftruments there muft be two optical figures confidered. 
The firft fhows the progrefs of a pencil of rays coming from 
one poiRt of the cbjebL The various focufes of this pencil 
{how the places of the different images, real or virtual. 
Such a figure is formed by the three rays AG at, OG 0 I, 
BG b i. 

The fecond fhows the progrefs of the axes of the different 
pencils proceeding through the centre of the objeft-glafs 
The focufes of this pencil of axes fhow the places where an 
image of the object glafs is formed ; and this pencil deter- 
mines the field of vifion, the apertures of the lenfes, and the 
amplification or magnifying power. The three rays OG 0 I, 
OFEI, OHPI, form this figure. 

See alfo fig. 17. where the progrefs of both fets of pencils 
is more diverfified. 

The perfection of a telefcope is to reprefent an objeCt 
in its proper fliape, diftinCtly magnified, .with a great held 
of vifion, and fufficiently bright. But there are limits to 
all thefe qualities; and an increafe of one of them, for the 
mod part, diminiihes the reft. The brightnefs depends on 
the aperture of the objeft-glafs, and will increafe in the fame 
proportion (becaufe t i will always be to AB in the pro- 
portion of EF to FO), till the diameter of the emergent 
pencil is equal to that of the pupil of the eye. Increafing 
the objedl-glafs any more, can fend no more light into the 
eye. But we cannot make the emergent pencil nearly fo 

large 

omit giving a due {hare of the honour of it to Dr Barrow and Mr James Gregory. The firft of thefe authors, in his 
Optical Letlures delivered at Cambridge, has given every propofition which is employed by Huyghens, and has even 
profecuted the matter much further. In particular, his theory ot oblique {lender pencils is of immenfe confequence to 
the perfection of telefcopes, by {howing the methods for making the image of an extended furface as flat as poflible. 
Gregory, too, has given all the fundamental propofitions in his Optica Promota. But Huyghens, by taking the fubjeft 
together, and treating it in a fyftem, has greatly iimplified it: and his manner of viewing the principal parts of it i* 
incomparably more perfpicuous than the performances of Barrow and Gregory. 

* 
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large as this when the telefcope magnifies much ; for the 
great aperture of the objedt-glafs produces an indiftin£t 
image at GF, and its indiitindtuels is magnified by the eye- 
glafs. 

A great field of vifion is incompatible with the true fhape 
of the objedl; for it is not ftridtly true that all rays flow- 
ing from O are refra&ed to I. Thole rays which go to the 
margin of the eye-glafs crofs the axis between E and I ; 
and therefore they crols it at a greater angle than if they 
pafied through I. Now had they really palled through I, 
the objedt would have been reprelented in its due propor- 
tions. Therefore fince the angles of the marginal parts are 
enlarged by the aberration of the eye-glais, the marginal 
parts themfelves will appear enlarged, or the objedt appear 
diftorted. Thus a chels-board viewed through a reading 
glafs appears drawn out at the corners, and the ftraight lines 
are all changed into curves, as is reprefented in fig. 1 3. 

The circumttance which moft peremptorily limits the ex- 
tent of field is the necefi'ary diltindtneis. If the vifion be 
indiftindt, it is ufelefs, and no other quality can compenfate 
this defedt. The dillortion is very inconiiderable in much 
larger angles of vifion than we can admit, and is unworthy 
of the attention paid to it by optical writers. They have 
been induced to take notice of it, hecaufe the means of cor- 
recting it in a confiderable degree are attainable, and afford 
an opportunity of exhibiting their knowledge ; whereas the 
indiltindtnefis which accompanies a large field is a fubjedt of 
mod difficult difcuffion, and has hitherto baffled all their 
efforts to exprefs by any intelligible or manageable formulse, 

Quaque traBata nltefcere pojje 
Defperat relinquit. 

This fubjedt muft, however, be confidered. The image 
at GF of a very remote objedt is not a plain furface per- 
pendicular to the axis of the telefcope, but is nearly fpheri- 
cal, hewing O for its centre. If a number of pencils of pa- 
rallel rays croffing each other in I fall on the eye-glafs, they 
will form a pidture on the oppofite fide, in the focus F. 
But this pidture will by no means be flat, nor nearly fo, but 
very concave towards E. Its exadt form is of moft difficult 
inveftigation. The elements of it are given by Dr Barrow ; 
and we have given the chief of them in the article Optics, 
when confidering the foci of infinitely (lender pencils of 
oblique rays, ft herefore it is impoffible that the pidture 
formed by the objedt-glafs can be feen diflindtly in all its 
parts by the eye glafs- Even if it were flat, the points G 
and H (fig. 11.) are too far from the eye-glafs when the 
middle F is at the proper diftance for diftindt vifion. When, 
therefore, the telefcope is fo adjufted that we have diliindt 
vifion of the middle of the field, in order to fee the margin 
diftindtly we muft puffl in the eye-glafs : and having fo 
d ne, the middle of the field becomes indiftindt. When the 
field of vifion exceeds 12 or 15 degrees, it is not poffible by 
any contrivance to make it tolerably diftindt all over; and 
we muft turn the telefcope fucceffively to the different parts 
of the field that we may fee them agreeably. 

The caufe of this indiftindtnefs is, as we have already faid, 
the fhortnefs of the lateral foci of lateral and oblique pencils 
refradted by the eye-glais. We have fflown (in Optics, 
n0 252) how to determine thefe in all the cafes which occur. 
But the determination is not complete, and relates only to 
thofe rays which are in a plane paffing through the axis of 
the lens. But the oblique pencil ^ G a, by which an eye 
placed at I fees the point G of the image, is a cone oflight, 
having a circular bafe on the eye-glafs ; of which cirele a b 
is one of the diameters. There is a diameter perpendicular 
to this, which, in this figure, is reprefented by the point 0. 

■Fig. 12. reprefents the bafe of the cone as feen by an eye 
Vol. XVIII. Part I. 

placed in the axis of the telefcope, with the cbjedl-glafs as Telefcope. 
appearing behind it. ft’he point b is formed by a ray which 
comes from the lowed point B of the objedt-ql&fs, and the 
point a is illuminated by a ray from A. The point c at 
the right-hand of the circular bafe of this cone oflight came 
from the point C on the left fide of the objedt-glafs; and 
the light comes to d from D. Now the laws of optics de« 
monftrate, that the rays which come through the points c 
and d are more convergent alter refradlion than the rays 
which come through a and b. The analogies, therefore, 
which afeertain the foci of rays lying in planes paffing thro* 
the axis do not determine the foci of the others. Of this 
we may be fenlible by looking through a lens to a figure on 
which are drawn concentric circles croffed by radii. When 
the tclefcope is fo adjufted that we fee diftindtly the extre- 
mity of one of the radii, we fflall not fee diftindtly the cir- 
cumference which croffes the extremity with equal diftindt- 
nefs, and vice verfa. ft'his difference, however, between the 
foci of the rays which come through n and b, and thofe 
which come through c and d, is not confiderable in the fields 
of vifion, which are otherwife admiffible. But the fame dif- 
ference of foci obtains alfo with refpedt to the difperfion of 
light, and is more remarkable. Both d’Alembert and Euler 
have attempted to introduce it into their formulas; but they 
have made them ufelefs for any pradfical purpofe by their 
inextricable complication. 

This muft ferve as a general indication of the difficulties 
which occur in the conftrudtion of telefcopes, even although 
the objedt-glafs were perfedt, forming an image without the 
fmalleft confufion or diftortion. 

There is yet another difficulty or imperfedtion. ft'he 
rays of the pencil a G b, when refradted through the eye- 
glais, are alfo feparated into their component colours, ft'he 
edge of the lens muft evidently perform the office of a prifm, 
and the white ray G b will be fo diiperfed that if b i be the 
path of its red ray, the violet ray, which makes another 
part of it, will take Inch a courfe b n that the angle i' b n 
will be nearly TVth of G' b if. The ray Ga paffing through 
a part of the lens whofe furfaces are lefs inclined to each 
other, will be lefs refradfed, and will be lefs diiperfed in the 
lame proportion very nearly. 'Therefore the two violet rays 
will be very nearly parallel when the two red rays are ren- 
dered parallel. 

Hence it muft happen, that the objedh will appear bor- 
dered with coloured fringes. A black line feen near the 
margin on a white ground, will have a ruddy and orange 
border on the outfide and a blue border within: and this 
confufion is altogether independent on the objedl-glafs, and 
is fo much the greater as the vifual angle ^ IE is greater. 

Such are the difficulties : ftftiey would be unfurmountable 
were it not that iome of them are fo connected that, to a 
certain extent, the diminution of one is accompanied by a 
diminution of the other. Our readers will recoiled, that in 
the article Optics we gave fome account of what are called 
the Caujtic curves (Optics n° 25 ), and fhowed that thefe 
curves are the geometrical loci of the foci of infinitely (len- 
der pencils. Confequently the point G is very nearly in 
the cauftic formed by a beam of light confifting of rays pa- 
rallel to I 0, and occupying the whole furface of the eye- 
glais, becaufe the pencil of rays which are collected at G is . 
very fmall. Any thing therefore that diminifhes the mutual 
inclination of the adjoining rays, puts their concourfe farther 
off. Now this is precifely what we want: for the point G 
of the image formed by the objed-glafs is aim «y beyond 
the focus of the oblique (lender pencil of parallel rays i a and 
i -b ; and, therefore, if we could make this focus go a little 
farther' from a and b, we fflall bring it nearer to G, and ob- 
tain more diftind vifion of this point of the objed. Now 
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Telefcor,?. ict Jt be recolkfted, that in moderate refraftions through 

prifms, two rays which are inclined to each other in a imall 
angle arc, after refraftion, inclined to each other in the fame 
an ile. Therefore, if we can diminifh the aberration of the 
ray a 7, or 0 I, or It', we diminifh their mutual inclination ; 
and confcquently the mutual inclination of the rays (Jr a, 
Go, G l', and thererore lengthen the focus, and get more 
dillinft vifion of the point G. Therefore we at once cor- 
re£f the diltortion and the indiftindlnefs : and this is the aim 
of Mr Huyghens’s great principle of dividing the refrac- 
tions, See Optics, n° 100. 

The general method is as follows : Let 0 be the objedf- 
glafs (fig. 14. A) and E the eye-glafs of a telefcope, and F 
their common focus, and FG the image formed by the ob- 
jedf-gdafs. The proportion of their focal diftances is fup- 
pofed to be fuch as gives as great a magnifying power as 
the perfection of the objedt-glafs will admit. Let B1 be 
the axis of the emergent pencil. It is known by the focal 
theorem that GE is parallel to BI : therefore BGE is the 
whole refradtion or defledtion of the ray OHB from its for- 
mer diredtion. Let it be propofed to dimindh the aberra- 
tions by dividing this into two parts by means of two glaffes 
D and e, fo as to make the ultimate angle of vifion lie 
equal to BIE, and thus retain the fame magnifying power 
and viiible field. Let it be propsfed to divide it into the 
parts BGC and CGE. 

From G draw any line GD to the axis towards O ; and 
draw the perpendicular DH, cutting OG in H ; draw He 
parallel- to GC, cutting GD in g ; draw g f perpendicular 
to the axis, and g e parallel to GE ; draw e b perpendicular 
to the axis ; draw D ^ parallel to GC, and ^ d perpendicular 
to the axis. 

Then if there be placed at D a lens whofe focal diftance 
is D d, and another at e whofe focal diftance is e f, the thing 
is done. The ray O fi will be refraded into H b, and this 
into b i parallel to BI. 

The demonftration of this conftruCfion is fo evident by 
means of the common focal theorem, that we need not re- 
peat it, nor the reafonsfor its advantages (fee Optics i c). 
We have the fame magnifying power, and the fame field of 
vifion ; we have lefs aberration, and therefore lefs diftortion 
and indiftinCfnefs ; and this is brought about by a lens HD 
of a fmaller aperture and a greater focal diftance than BE. 
Confequently, if we are contented with the diftinCtnefs of 
the margin of the field with a fingle eye-glafs, we may greatly 
increafe the field of vifion : for if we increafe DH to the 
fize of EB w'e fhall have a greater field, and much greater 
diftinCtnefs in the margin ; becav.fe HD is of a longer focal 
diftance, and will bear a greater aperture, preferving the 
fame diftinCtnefB at the edge. On this account the glafs 
HD is commonly called the biehi-glafs. 

It muft be obferved here, however, that although the dif- 
tortion of the objeCt is leftentd, there is a real diftortion 
produced in the the image jg. But this, when magnified 
by the glafs e, is fmaller than the diftortion produced by the 
glafs E, of greater aperture and fhorter focus, on the un- 
uiftorted image GF. But becaufe there is a diftortion in 
the Lcond image fg, this conftruCtion cannot he ufed for 
the telefcopes of ailronomical quadrants, and other gradua- 
ted inftruments; becaufe then equal divifrons of the micro- 
meter would not correfpond to equal angles. 

But the fame conftruCtion will anfwer in this cafe, by 
taking the point D on that fide of F which is remote from O 
(fig. 14 i). This is the form now employed in the tele- 
fcopes of all graduated inftruments. 

The exaCt proportion in which the diftortion and the in- 
diftinCtnefs at the edges of the field are diminifhed by this 
conftruCtion, depends on the proportion in which the angle 

BGE is divided by GC; and is of pretty difficult inveftiga- Tehfc 
tion. But it never deviates far (never |th in optical inftru- -■ v 
merits) from the proportion of the fquares of the angles. 
We may, without any fenfible error, fuppofe it in this pro- 
portion. This gives us a praCf'cal rule of ealy recoiled ion, 
and of moft extenfrve ufe. When we would diminifh an 
aberration by dividing the whole refraCtion into two parts, 
we {hall do it moft effectually by making them equal. In 
like manner, if we divide it into three parts by means of two 
additional glafles, we muft make each = -^d of the whole j 
and fo on for a greater number. 

This iifelnl problem, even when limited, as we have done, 
to equal refraCtions, is as yet indeterminate; that is, fuf- 
ceptible of an infinity of folutions : for the point D, where 
the field-glafs is placed, was taken at pleafure : yet there 
muft be fit nations more proper than others. T he aberra- 
tions which produce diftortion, and thofe which produce in- 
diftindnefs, do not follow the fame proportions. To correCt 
the indiftindnefs, we fhould not feled fuch pofttions of the 
lens HD as will give a fmall focal diftance to 3^ ; that is, 
we ftrould not remove it very far from F. Huygens recom- 
mends the proportion of 3 to 1 for that of the focal dif- 
tances of the lens FID and eb, and fays that the diftance 
Dc fhould be = 2 F<?. This will make ei — eV, and will 
divide the whole reftadion into two equal parts, as any one 
will readily fee by conftruding the common optical figure. 
Mr Short, the celebrated improver of refieding tekfeopes, 
generally employed this proportion ; and we fhall prefently 
fee that it is a very good one. 

It has been already obferved that the great refradions 
which take place on the eye-glafles occafion very confider- 
able difperlions, and difturb the vifion by fringing every 
thing with colours. To remedy, this, achromatic eye-glafies 
may be employed, conftruded by the rules already delivered. 
This conftrudion, however, is incomparably more intricate 
than that of objed-glafles : for the equations muft involve 
the diftance of the radiant point, and he more complicated .1 
and this complication is immenfely increafed on account of 
the great obliquity of the pencils. 

Moft fortunately the Huyghenian conftrudion of an eye- 
piece enables us to corred this difperfion to a great degree 
of exadnefs. A heterogeneous ray is difperfed at H, and 
the red ray belonging to it falls on the lens ^ e at a greater 
diftance from the centre than the violet ray corning from H. 
It will therefore be lefs refraded (cseteris paribus) by the 
lens b e; and it F poflible that the difference may be fuch 
that the red and violet rays difperfed at H may be render- 

% ed parallel at b, or even a little divergent, fo as to unite ac- 
curately with the red ray at the bottom of the eye. Flow 
this may be affeded, by a proper feledion of the places and 
figures of the lenfes, will appear by the following propofi- 
tion, which we imagine is new, and not inelegant. 

Let the compound ray OP (fig. 15. A ) be difperfed by 
the lens PC ; and let PV, PR be its violet and rec) rays, 
cutting the axis in G and_y. It is required to place an- 
other lens RD in their way, fo that the emergent rays R r, 
VT, fhall be parallel. 

Produce the incident ray OP to Z. The angles ZPR, 
ZPR\ 

27 / and the ZPV, are given, (and RPV is nearly 

interfedions G and^ with the axis. Let Fbe the focus of 
parallel red light coming through the lens RD in the op- 
pofite diredion. Then (by the common optical theorem',, 
the perpendicular F p will cut PR in fuch a point p, that 
p F will be parallel to the emergent ray Rf (fee Optics, 
n° 252—256), and to Vv. Therefore if pD cut PV in w, 
and be drawn perpendicular to the axis, we (hall have 
(alfo by the common theorem) the point f for tlte focus of 
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t'l nearly; or •fc'-ye. v:olet rays, and DF s D f 

Y~~ in a given ratio. 
The problem is therefore reduced to this, “ To draw from 

a point D in the line CG a line Dp, which ihall be cut by 
the lines PR and PV in the given ratio. 

The following conftrudtion naturally offers itfelf: Make 
GM in the given ratio, and draw MK parallel to Py. 
Through any point D of CG draw the ftraight line PDK, 
cutting MK in K. Join GK, and draw Dp parallel to KG. 
This will f ive the problem ; and, drawing pF perpendicular 
to the axis, we lhall have F for the focus of the lens RD 
for parallel red rays. 

The demonflration is evident : for MK being parallel to 
Py, we have GM = GK : HK, = pD : «D, = FD 

D, in the ratio required. 
This problem admits of an infinity of folutions ; becaufe 

the point D may be taken anywhere in the line CG. It 
may therefore be fubjedted to fuch conditions as may pro- 
duce other advantages. 

1. It may be reflri&ed by the magnifying power, or by 
the divifion which we choofe to make of the whole refrac- 
tion which produces this magnifying power. Thus, if we 
have refolved to' diminifh the aberrations by making the two 
refradtions equal, we have determined the angle RrD. 
Therefore draw GK, making the angle MGK equal to 
that which the emergent pencil muft make with the axis, 
in order to produce this magnifying power. Then draw 
PiK parallel to P^g, meeting GK in K. Then draw PK, 
cutting the axis in D, and Dp parallel to GK, and pF per- 
pendicular to the axis. D is the place, and DF the focal 
ddlance of the eye-glals 

2. Particular circumlhances may caufe us to fix on a par- 
ticular place D, and we only want the focal diflance. In 
this cafe the firlt confirudfion fuffices. 

3. We may have determined on a certain focal difiance 
DF, and the place mult be determined. In this cafe let 

then 
then GF 
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fore given, and the place or F is determined ; and fince FD 
is given by fuppofition, D is determined. 

The application of this problem to our pnrpofe is diffi- 
cult, if we take it in fhe molt general terms ; but the na- 
ture of the thing makes filch limitations that it becomes 
very eafy. In the cafe of the dil’perhon of light, the angle 
GP,if is fo fmall that MK may be drawn parallel to FG 
without any fenfible error. If the ray OP were parallel to 
CG, then G would be the focus of the lens PC, and the point 
M would fall on C ; becaufe the focal diftancc of red rays is to 
that of violet rays in the fame proportion for every lens, and 
therefore CG : Cy — DF : Dy’. Now, in a telefcope which 
magnifies confiderably, the angle at the objedt-glafs is very 
fmall, and CG hardly exceeds the focal difiance ; and CG 
is to very nearly in the fame proportion of 28 to 27. 
We may therefore draw through C (fig. 15. P>) a line CK 
parallel to PG : then draw GK perpendicular to the axis 
of the lenfes, arid join PK' ; draw K'BE parallel to CG, 
cutting PK in B ; draw BIT! parallel to GK, cutting GK' 
in H : Join HD and PK. It is evident that CG is bi- 
fedted in F', and that K B = 2 F'D : alfo K'H : HG = 
K B ; BE, ~ CD : DG. Therefore DH is parallel to 
CK', or to PG. But becaufe PF = FK, PD is ^ DB, 
and IH HB. Therefore pD =x HB, and I D = K'B, 

T  
7 F'D ; and 
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FD is blfedfed iu F. xlrerefore CD s» Tslefcope. 

That is, in order that the eye-glnfs R.D may codredl the 
difperfion of the field glafs PC, the dljlav.ee between them muji 
be equal to the halffum of their focal diflances very nearly. More 
exadtlv, the dfiance between them mufi be equal to the half fum 
of the focal dfiance of the eye-glafs, and the dflance at which 
the field-glafs would form an image of the objed-glafs. For 
the point G is the focus to which a ray coming from the 
centre of the objedt-glafs is refradted by the field-glafs. 

This is a very fimple folution of this important problem. 
Huyghens’s eye-piece correfponds with it exadtly. If in- 
deed the difperfion at P is not entirely produced by the re- 
fradtion, but perhaps combined with fome previous difper- 
fion, the point M (fig. 15. A) will not coincide w th C, 
(fig. 15. B), and we fnall have GC to GM, as the natural 
difoerfion at P to the difperfion which really obtains there. 
rp, • J n , / . CG T FD i. his may deltroy the equation CD zr .—.—  # 

Thus, in a manner rather unexpedled, have we freed the 
eye-glafi'es from the greateft part of the efifedl of difperfion. 
We may do it entirely by pufhing the eye-glafs a little 
nearer to the field-glafs. This will render the violet rays a 
little divergent from the red, fo as to produce a perfedl pic- 
ture at the bottom of the eye. But by doing fo we have 
hurt the diftinftnefs of the whole pidture, becaufe F is not 
in the focus of RD. We remedy this by drawing both 
glaffes out a little, and the telefcope is made perfedl. 

This improvement cannot be applied to the confirtlftiofi 
of quadrant telefcopcs, luch as fig. 14. B. Mr Ramfden 
has attempted it, however, in a very ingenious way, which 
merits a place here, and is alfo inflrudlive in another way. 
The field-glafs HD (fig. 14. B) is a plane-convex, with its 
plane fide next the image GF. It is placed very near this 
image. The confequence of this ddpofition is, that thd 
image GF produces a vertical image g /, which is much lels 
convex towards the glafs. He then places a lens on the 
point C, where the red ray would crofs the axis. The vib- 
let tay will pafs on the other fide of it. If the focal di- 
Bance of this glafs be f c, the vifion will be diftindd and free 
from colour. It has, however, the irtconveniency of obli- 
ging the eye to be clofe to the glafs, which is very trouble- 
fome. 

This would be a good confirudiion for a magic-lanthorn, 
or for the objedf-glafs of a folar microfcope, or indeed of 
any compound micrqfcope. 

We may prefume that the reader is now pretty familiar 
with the different circumftances which muft be confidered in 
the couftrudfion of an eye-piece, and proceed to confider 
thofe which muft be employed to erebt the objedi. 

This may be done by placing the lens which receives the 
light from the objedl-glafs in fueh a manner, that a fecond 
image (inverted with refpedt to the firft) may be formed 
beyond it, and this may be viewed by an eye-glafs. Such 
a conftrudlion is reprefented in fig. 16. But, befides many 
other defedts, it tinges the objedfc prodigioufly with colour 
The ray 0 d is difperfed at d into the red ray dr, and the 
violet d v, v being farther from the centre than r, the re- 
fradted ray v v1 croffes r r' both by reafon of fpherical aber- 
ration and its greater refrangibility. 

But the common day telefcope, invented by F. Rheita, 
has, in this refpedl, greatly the advantage of the one now 
deferibed. See Optics, ri° 266. The rays of compound 
light are difperfed at e andf. (Plate CCCLX1V. fig. 13). 
The violet ray proceeding from f, falls without the red ray 
at g, but is accurately coiledted with it at the focus E, as 
we lhall demenftrate by and by. Since they crofs each 
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"elefcope, other In E, the violet lay mutt all within the red ray at /, 

and be lefs refrafted than if it had fallen on the fame point 
with the red ray. Had it fallen there it would have fepa- 
rated from it ; but by a proper diminution of its refraction, 
it is kept parallel to it, or nearly fo. And this is one ex- 
cellence of this telefcope : when conftrudied with three eye- 
glafles perfectly equal, the colour is fenhbly diminiflied, and 
by ufing an eye-gkfs fomewhat in rller, it may be removed 
entirely. —We fay no more of it at prefent, becaufe we fhall 
find its conitruClion included in another, which is itill more 
perfeCt. 

It is evident at firrt fiqht that this telefcope may be im- 
proved, by fubftituting for the eye-«'lafs i k (fie. 13.) the 
Huyghenian double eye-glafs, or field-olafs and eye-sdafs re- 
prefented in fig. 14 A, and fig. 14. B ; and that the hrtt 
of thefe may be improved and rendered achromatic. This 
will require the two t-laffes e f and y h to be increared from 
their prefent dimenlions to the- fize of a field-clafs,' failed 
to the magnifying power the telefcope, fuppofm r it an 
allronomical telelcope. Thus we fhall have a telefcope of 
four eye-glafles. The three firll will be ot a confiderable 
focal dillance, and two of them will have a common focus 
at b. But this is conhderably different from the eye piece 
of four glaffes which are now ufed, and are far better. We 
are indebted for them to Mr Doliond, who was a mathema- 
tician as well as an artilf, and in the courfe of his refearch 
difcovered refources which had not been thought of. He 
had not then difcovered the achromatic ©bjeft-glafs, and 
was bufy in improving the eye-glaffes by diminifhing their 
fpherical aberration. His firft thought was to make the 
Huyghenian addition at both the images of the day tele- 
fcope. This fuggefted to him the following eye piece of 
five glaffes. 

Fig. 1 7. reprefents this eye-piece, but there is not room 
for the objeCl-glafs at its proper diflance. A pencil of 
rays coming from the upper point of the objeCl is made 
to converge (by the objeft-glafs) to G, where it would 
form a piCfnre of that part of the objeft. But it is inter- 
cepted by the lens A <7, and its axis is bent towards the 
axis of the telelcope ia the direCHon a b. At the fame 
time, the rays which converged to G converge to g, and 
there is formed an inverted pfdture of the objefb at gf. The 
axis of the pencilgs again refradted at b, croffes the axis of 
the telefcope in H, is refrafted again at c, at d, and at e, 
and at lad erodes the axis in T. The rays of this pencil, 
diverging from g, are made tefs diverging, and nroceed as 
if they came from g’, in the line Bygy'. The lens c C 
caufes them to converge to g1, in the line G'Cg. The 
lens r/D makes them converge dill more to G", and there 
they form an eredt prdlure G" F7 ; diverging from G", they 
are rendered parallel by the refradlion at e. 

At H the rays are nearly parallel. Had the glafs B b 
been, a little farther from A, they would have been accu- 
rately fo, and the objedWIafs, with the glades A and B, 
would have formed an adronomical telefcope with the Huy- 
gher.ian eye-piece. The glades C, D, and E, are intended 
merely for bending the rays back again till they again crofs 
the axis in I. The glafs C tends chiefly to diminifh the 
great angle BH b ; and then the two glades D and E are 
another Huyghenian eye-piece. 

The art in this conlfrudlion lies in the proper adjudraent 
of the glades, fo as to divide the whole bending of the pen- 
cil pretty equally among tlgern, and to form the lad image 
in the. focus of the eye-glals, and at a proper.didanee from 
the other glafs. Bringing B nearer to A would bend the 
pencil more to the axis. Placing C farther from B would 
do the fame thing ; but this would be accompanied with 
more aberration, becaufe the rays would fall at a greater di- 
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dance from the centres of the lenfes. The greateft bend- 
ing is made at the field-glafs D ; and we imagine that the 
telefcope would be improved, and made more diftindd at the 
edges of the field, by employing another glafs of great focal 
didance between C and D. 

There is an image formed at H of the objedf-glaffes, and 
the whole light pafies through a fmall circle in this place. 
It is ulual to put a plate here pierced with a hole which has 
the diameter of this image. A fecond image of the objeft- 
glais is formed at I, and indeed wherever the pencils crofs 
the axis. A lens placed at H makes no change in any of 
the angles, nor in the magnifying power, and affedls only 
the place where the images are formed. And, on the other 
hand, a lens placed at f, or F", where a real imap-e is form- 
ed, makes 110 change in the places of the images, but affects 
the mutual inclination of the pencils. This affords a re- 
fource to the artid, by which he may combine properties 
which feem incompatible. 

The aperture of A determines the vifible field and all the 
other apertures. 

We mud avoid forming a real image, fuch as f gy or F G"!, 
on or very near any glafs. For vve cannot fee this image 
without feeing along with it every particle of dud and every 
fcratch ou the glafs. We fee them as making part of the 
objeft when the image is exadlly on the glafs, and we fee 
them confufedly, and fo as to contufe the objeft, when the 
ima re is near it. For when the image is on or very near 
any glals, the pencil of light occupies a very fmall part of 
its furface, and a particle of dull; intercepts a great proportion, 
of it. 

It is plain that this conftrudlion will not do for the tele- 
fcope of graduated indruments, becaufe the micrometer can- 
not be applied to the fecond image fg, on account of its- 
being a little diderted, as has been obferved of the Huyghe- 
nian eye-piece. 

Alfo the interpofition of the glafs C makes it difficult to. 
correct the difperficn. 

By proper reafoning from the correction in the Huyghe- 
nian eye-piece, we are ltd to the bed conftruddion of one 
with three glades;, which we fhall now confidcr, taking it irt- 
a particular form, which fhall make the difeuffion eafy, and 
make us. fully mailers of the principles which lead to a bet*, 
ter form. Therefore let PA (fig. 18.) be the glafs which 
fird receives the light proceeding from the image formed by* 
the objcdl-glats, and let OP be the axis of the extreme pen- 
cil. This is refradlcd into PR, which is again refracted 
into R r by the next lens B r. Let b be the focus or paral- 
lel lays of the fecond lens. Draw PB '. We know that 
A^:Y>Be=PB:B, and that rays of one kind diverging, 
from P will be collected at r But if PR, PV be a red 
and a violet ray, the violet ray will be more refracted at V» 
and will crofs the red ray in for. e intermediate point ^ of 
the line Rr. It therefore the fird image had been formed 
preci ely on the lens PA, we fhould have a fecond image at 
fg free from all coloured fringes. 

If the refractions at P and R are equal (as in the common 
day telefcope), the difperfion at V mud be equal to that at 
P, or the angle vV r ~ VPR But we have ultimately 
RPV : R » V =r; BC : A13, ( = B £ : A b by the focal theo- 
rem ). Therefore p V r : ? r V (or p r : r V, or C /: /13 ) 
z=H b : A b, and AB : A £■= Rr : R y. 

This fhows by the way the advantage of the common day 
teldcope. In this AB ~ 2 A and therefore / is the place 
of the Lit image which is free from coloured fringes. But 
tins image will not be feen free from coloured fringes through 
the eye-glafs C r,, if/’ be its iocus : For had g r, g v been 
both red rays, they would have been parallel after retraCf 
lion; but g v being a violet ray, will be. more refra&ed. It 

wild 
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will not indeed be fo much deflefted from parallelifm a8 the Thefe eye-pieces will admit the ufe of a mtcrometei* at 
^o et ray, which naturally accompanies the red ray to r, be- the place of the frrft rmage, becaufe it has no diftortion. 
^r(e it yall8 nearer the centre. By computation its difper- Mr Dollond wa8> anxious to combine this achromatifm cai^ - - - • of the eye pieces with the advantages which he had found 
lion is diminilhed about 4-th. 

In order that g v may be made parallel to alter re- 
fraaion, the refraaion at r mult be Inch that the dilpetfion 
correfponding to it may be of a proper magnitude. How to 
determine this is the queftion. Let the difperfion at,? be 
to the difperfion produced by the refraaion at r (which is 
required for producing the intended magnifying power) as 
I to O. Make 9 : 1 =// :/C, =/C : CD, and draw 
the perpendicular D r meeting the refuted ray r r m r . 
Then we know by the common focal theorem, that iff be 
the focus of the lens C r, red rays diverging from g will be 
united in r'. But the violet ray g v will be retraaed into 
v v parallel to r r’. For the angle r r : <vg r = (ulti- 
mately) /C • CD, zc. 9 : 1 Therefore the angle v r' r is 
equal to the ditperfion produced at r, and therefore equal to 
r' i] •v', and v v' is parallel to r r'. 

But by this we have deflroyed the diftina vifion of the 
image formed at fg, becaufe it is no longer at the focus of 
the eye glafs. But diftina vifion will be reftored by pufh- 
ing the glaffes nearer to the objea-L'lafs. 1 his makes the 
rays of each particular pencil more divergent after refraaion 
through A, but fcarcely makes any change in the direc- 
tions of the pencils themfelves. Thus the image comes to 
the focus/', and makes no fenfible change in the difper- 
fions. „ n . • r J • 

In the common day telefcope, the firft image is formed in 
the anterior focus of the firft eye-glafs, and the fecond image 
is at the anterior focus of the lad eye glafs. If we change 
this lad for one of halt the focal diitance, and puih in the 
eye-piece till the image formed by the objeft glafs is halt 
way between the firft eye-glafs and its focus, the Lilt image 
will be formed at the focus of the new eyeglafs, and the 
eye-piece will be achromatic. I his is eaiily teen by ma- 
king the ufual computations by the focal theorem. But 
the vifible field is diminifhed, becaufe we cannot give the 
fame aperture as before to the new eye-glafs; but we can 
fubftitute for it two eye-glafies like the former, placed dole 
together. This will have the fame focal diitance with the 
new one, and will allow the fame aperture that we had be- 

On thefe principles may be demonftrated the corre&ion 
of colour in eye-pieces with three glades of the following 
conftru&ion. , , r , , n • 

Let the glades A and B be placed fo that the podenor 
focus of the firft nearly coincides with the anterior focus of 
the fecond, or rather fo that the anterior focus o’ B may be 
at the place where the image of the objed,glafs is formed, 
by which fituation the aperture neceflary for tranlmitting 
the whole light will be the fmaikft poffible. Place tne 
third C at a diftance from the lecond, which exceeds the- 
fum of tltfir focal diftances by a fpace which is a third pro- 
portional to the diftance of the firft and fecond, and the fo- 
cal diftance of>e fecond. The diftance of the firft eye- 
glafs from the objed-glafs muft be equal to the produA of 
the focal ditlance of the firft and fecond divided by their 

Let O 0, A a, B 3, C r, the focal diftances of the glafles, 
be O, a, l, c. Then make AB — a f-b nearly ; BC = 
£ -L c 4- ^ • O A = A—. '1 be amplification or mag- r b-f-c’ bf-c 

nifying power will be = — ; ■ tbe equivalent eye-glafs 

in the eye pieces with five glaffes. T his eye-piece of three 
glaffes neceffarily has a very great refradion at the glafs B, 
where the pencil which has come from the other fide of the 
axis rnuft be rendered again convergent, or at leaft parallel 
to it. This occafions confiderable aberrations. 'I his may 
be avoided by giving part of this refradion to a glafs put 
between the firft and fecond, in the fame way as he has done 
by the glafs B put between A and C in his five glafs eye- 
piece. But this deranges the whole procefs. His inge- 
nuity, however, furmounted this difficulty, and he made eye- 
pieces of tour glaffes, which feem as perfed as can be de- 
fired. He has not publifiied his ingenious inveftigation ; 
and we obferve the London artifts work very much at ran- 
dom, probably copying the proportions of feme of his belt 
glaffes, without underftanding the principle, and therefore 
frequently miltaking. We fee many eye-pieces which are 
far from being achromatic. We imagine therefore that it 
will be an acceptable thing to the artifts to have precife 
inftrudions how to proceed, nothing of this kind having 
appeared in our language, and the inveftigations of Eulerr 
D’Alembert, and even Bofcovich, being fo abftrufe as to 
be inacceffible to all but experienced analyfts. We hope to 
render it extremely fun pie. 

It is evident, that if we make the rays of different colours 
unite on the furface of the laft eye-glafs but one, commonly 
called, the Jield-g/tfs, thr thing will be done, becaufe the 
difperiion from this point of union will then unite with the 
difperfion produced by this glafs alone ; and this incieafed 
difperfion may be corredtd by the laft eye-glafs in the way 
already fhown. 

Therefore let A, B (fig. 19.) be the ftations which we- 
have fixed on for the firft and fecond eye-glaffes, in order to 
give a proper portion of the whole refradion to the fecond 
glafs. Let b be the anterior focus of B.- Draw PB u 
through the centre of B. Make A ^ £ B = AB : BK» 
Draw the perpendicular K r, meeting the refraded ray in 
r. We know by the focal theorem, that red rays diver- 
ging from P will converge to r ; but the violet ray PV, be- 
in < more refraded, will crofs Rr in fome pointy. Draw- 
ing the perpendicular f g, we get / for the proper place of 
the field-glafs. Let the refraded ray R r, produced back- 
wards, meet the ray OP coming from the centre of the ob- 
jed-glafs in O. • Let the angle of difperiion RPV be called 
y, and the angle of dilperfion at V, that is, r V v, be n, and 
the angle V r R be r. 

It is evident that OR : OP = f>: v, becaufe the difper- 
fions are proportional to the fines of the refradions, which, , 
in this cafe, are very nearly as the retradions themfelves. 

Let —f or ^ or^-—^ be made = m. Then v — - 
OR V yB £B/ 

or, making r — np \ therefore *u : r — m 

m p ; alfo pxr =■ BK : AB, = £ B : A and r —p 

Ah 
B* 

yB . Ab 
LB A B 

The angle R# V =-£ V r -}-£ r V 
R ? V : R r “D = R r : R^, or m 

Ab  9 
b¥> 

n, =3 

= / B : A L - 

: p. m -j- n ; 
n — R r : Rg, 

and 
and 

and the field of vifion 
A perture of A 

3“^ * foe. diit. ob. gl. 
R£ = Rr m -f - n 

But Rr is ultimately = BK = AB 

LB.. 
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Therefore 

AB 
m -j- «* 

This value of B/ is evidently 

acd B/= 
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^ Bx AB 
>f 'z t • n /> B A Now B being a conttant quantity while the glafs B is the 

fame, the place of union varies with  .. If we re. 
p 13 A b 

move B a little farther from A, we increafe AB, and p B, 
and A c*, each oy th^ fame quantity. i his evidently di- 
mimfnes B/. On the other hand, bringing B nearer to A 
increafes B/. If we keep the diitance between the glafles 
the fame, but increafe the focal diftance b B, we augment 
B/, beeaufe this change augments the numerator and^dimi- 

nifhes the denominator of the fradlion ^ ^ x 1 B 
/> B -f- A 

In this manner we can unite the colours at what ditlance 
we pleafe, and confequently can unite them in the place of 
thv. intended held glais, from which they will diverge with 
an incieafed duperfion, viz. with the difperfon competent 
to^the refraftion produced there, and the difperiion p X 
vi n conjoined. 

It only remains to determine the proper focal diftances 
of the field glafs and eye-glafs, and the place of the eye- 
glafs, io that this difperfion may be finally corrected. 

This is an indeterminate problem, admitting of an infini- 
ty of folutions. We fhall limit it by an equal divifion of 
the two remaining refraftions, which are neceflary in order 
to produce the intended magnifying power. This conltruc- 
tion has the advantage of diminilhing the aberration. Thus 
we know the two refraftions, and the difperfion competent 
to each; it being nearly T^th of the refra&ion. Call this 
q. The whole difperfion at the field-glafs confilts ofy, and 
of the angle K^V of fig. 19. which we alfo know to be 
—/> X Call their fum s. 

Let fig;. 20. n° 1. teprefent this addition to the eye-piece, 
is the field-glafs coming in the place o{jg of fig. 19. 

and iu is the red ray coming from the glafs BR. Draw 
g s parallel to the intended emergent pencil from the eye- 
glafs ; that is, making the angle C s g with the axis corre- 
fpond to the intended magnifying power. Bifea: this angle 
by the line g K. Make s g : g q z= s : q, and draw q K, 

' cutting C g in t. Draw t 2 D, cutting gk in r, and the 
axis in D. Draw d and D r perpendicular to the axis. 
Then a lens placed in D, having the focal diftance D d, 
will deftroy the difperiion at the lens g r, which refradts the 
ray g tv into,y r. 

Let be the violet ray, making the angle vgr = s. It 
is plain, ^ by the common optical theorem, "that g r will be 
refracted^ into r r' parallel to ,F D. Draw ^ D r meeting 
r r ’ an

>^ j0'11 r • By the focal theorem two red rays i* r, 
gv, will be united in /. But the violet ray gv will" be 
moie refradied, and will take the path vv', friaking the 
angle of difperiion r' v <v' — q, very nearly, becaufe the dif- 
perfion at v does not fenfibly differ from that at r. Now, 
in the fmall angles of relradfion which obtain in optical in- 
ftruments, the angles r r‘ v, r g v are very nearly as ^ r and 
r d, or as^-D and Dr', eras CD and DT; which, by the 
focal theorem, are as C z/ and z/D ; that is, T> d: d c 
— rgvxrr'v. But D z/: r/ C = D /, = s g : g q, 
~ s : q. ' But rg v — s ; therefore r r' <v = q, = r' v v', 
and v' is parallel to r r>, and the whole difperfion at g is 
correfted by the lens D r. The focal diftance Cc of C^ is 
had by drawing C* parallel to K^, meeting R^ in x, and 
drawing * c perpendicular to the axis. 

It is eafy to lee that this (not inelegant) conftruftion is 

not limited to the equality of the refra&ions n> ? r, K>f, T 
In whatever proportion the whole refradion vugs ia di- 
vided, we always can tell the proportion of the difperfiona 
which the two refra&ions occafion at g and r, and can there- 
fore find the values of j and q. Indeed this folution in. 
eludes the problem in p. 36?. col. 1. par. 2. ; but it had not 
occurred to us till the prefent occafion. Our readers will not 
bv. ^.ifpleafed witli t^ns variety ot reiourcc* 

The ^intelligent reader will fee, that in this folution feme 
quantities and ratios are affumed as equal which are not 
Itncxly fo, in the lame manner as in all the elementary op- 
tical theorems. 1 he parallelifm, however, of v v' anil r d 
may be made accurate, by pufining the lens D r nearer to 
C£, or retiring it from it. We may alfo, by p„(hing it 
Itill nearer, induce a fmall divergency of the violet ray) fa 
as to produce accurate vilion in the eye, and may thus make 
the vifion through a telefcope more perfeft than with the 
naked eye, where difperfion is by ns means avoided. It 
would therefore be an improvement to have the eye-glafs in 

for adjuftment. Bring the telefcope to df- itinCt vi I ion ; and ft any colour be vilible about the edges 
of the. field, Ihftt the eye-glafs till this colour is removed. 
Hie villon may now become indiftirift : bu; this is corted- 

ed by Uniting the place of the whole eye piece. 
We have examined trigonometrically the progrefs of a 

red and a violet ray through many eye-pieces of Dollond’s 
and Ramfden’s beft teldcopes ; and we have found in all of 
them that the colours are united on or very near the field- 
glafs ; fo chat we prefume that a theory fomewhat analogous 
to ours has dneded the ingenious inventors. We meet with 
many made by other artills, and even tome of theirs, where 
a confiderablc degree of colour remains, fometimes in the na- 
tural order and often in the contrary c rder. This muff: 
happen in the hands of mere imitators, ignorant of principle. 
We prelume that we have now made this principle fufficient- 
ly plain. 

I;ig. 20. N° 2. reprefents the eye-piece of a very fine fpy- 
glais by Mr Ramlden; the focal length of its objed-glafs'is 
oT inches, with l^th of aperture, 20 05' of vilibk" field, 
and 15,4 magnifying power, t he diftances and focal length^ 
are of their proper dimenfions, but the apertures are 4. lar. 
ger, that the progrel’s of a lateral pencil might be more di- 
ftindly drawn. The dimenfions are as follow • 
Foe lengths A«=o,775 B^i,025 Cr=i,oi D^c,79 
Diftances AB=i,i8 BC=i,83 CD = i,ir>5. 

It is perfedly achromatic, and the colours are united, not 
precifely, at the lens C^, but about Ttjth of an inch nearer 
the eye-glafs. 

It is obvious that this combination of glaffes may be 
uied as a microfcope ; for if, inftead of the image formed 
by the objed-glafs at FG, we fubftitute a fmall objed, illu- 
minated from behind, as in compound microfcopes ; and if 
we draw the eye-piece a very fmall way from this objed, 
the pencils of parallel rays emergent from the eit-glafs D 
will become convergent to very diftant points, and will there 
form an inverted and enlarged pidure of the objed, which 
may be viewed by a Huyghenian eye-piece ; and we may 
thus get high magnifying powers without ufing very deep 
glaues. We tried the eye piece of which we have given the 
dimenfions in this way, and found that it might be made to 
magnify 180 times with very great diftindnefs. When ufed 
as the magnifier of a folar microfcope, it infinitely furpafles 
every thing we have ever feen. The pidure formed by a 
folar microfcope is generally fo indiftind, that it is fit only 
for amufing ladies; but with this magnifier it feemed perfed- 
ly fharp. We therefore rec®mmend this to the artifts as a 
valuable article of their trade. 

I be only thing which remains to be confidered in the 
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tkeory of refra^infj telcfcopes is the forms of the different 
kuies. Hitherto we have had no occafion to confider any 
thing’ but their focal diflances; but their aberrations depend 
greatly on the adjuftment of their forms to their fituutions. 
When the conjugate tocul'es of a lens are determined by 
the ferviee which it is to perform, there is a certain form or 
proportion between the curvatures of their anterior and po- 
iferior fm faces, which will make their aberrations the fmal- 
lelt pofiible. 

It is evident that this proportion is to be obtained by ma- 
king the iluxion of the quantity within the parenthefis in the 
formula of par. 2. col. 2. p. 348. equal to nothing. When this 
is done, we obtain this formula for a, the radius of curvature 

4^4-4 
a 2?n-|-4~r2(tf2-f-4)r’ 

where m is the ratio of the fine of incidence to the fine of re- 
fradtion, and r is the diifance of the focus of incident rays, 
pofitive or negative, according as they converge or diverge, 
all meafured pn a fcale of which the unit is «, == half of 
the radius of the equivalent ifolceles lens. 

It will be fuffioiently exadf for our purpofe to fupoofe 

In this cafe ~=-4- n 1 

for the antetior furface of a lens. - -j- 

3 . 31 
m — ' , though it is more nearly — ^ 0 J on 
10 42r~f 7° 

49r Therefore a 49r 

42r+7° 
And 

ly 
As an example, let it be required to give the radii of cur- 

vature i-n inches for the eye-glafs of page 362. col. 1. 
par. 2. which we (hall fuppofe of inches focal diitance, 
and that ec (=:r) is 3|th inches. 

'i he radius of curvature for the eauivalent ifofceles lens 

is 1,5, and its half is 0,75 

and our formula is a— 49^5' 

Therefore r == f; 
°>75 ^ 

1 — a 0,125 
42X54-70* 

ill 
280’ ■ 0,875; an^ 

, and b 
0^875 I 

b a ’ ~ 0,875’ o, 125 
Thcfe values are parts of a fcale, of which the unit is 

0,75 inches. Therefore 
a, in inches, = 0,875X0,75, = 0,65525 

in inches, = 7X0,75, = 5,25. 
And here we mull obferve that the poilerior furfacc is con- 
cave : for £ is a pofitive quantity, becaufe 1 — a is a pofi- 
tive quantity as well as a ; therefore the centre of fphericity 
of both furtaces lies beyond the lens. 

And this determination is not very different from the 
ufual practice, which commonly makes this lens a plane con- 
vex with its flat fide next the eye : and there will not be 
much difference in the performance of thefe two lenfes ; for 
in all cafes of maxima and minima, even a pietty confider- 
able change of the beft dimenfions does not make a fenfible 
change in the refult. 

i he fame confideration leads to a rule which is very 
fnnple, and fufficiently exaft for ordinary fnuations. This 
is to make the curvatures iuch, that the incident and emer- 
gent pencils may be nearly equally inclined to the furfaces 
of the lens. Thus in the eye-piece with five glaffes, A and 
B fhould be moil convex on their anterior fides ; C ihould be 
moil convex on the pofterior fide ; D fhould be nearly ii'of- 
celes ; and E nearly plano-convex. 

But this is not fo eafy a matter as appears at firfl fight. 
The lenles of an eye-piece have not only to bend the feveral 
pencils of light to and from the axis of the telefcope ; they 
have a!fo to form images on the axes of thefe pencils. Thefe 
offices frequently require oppofite forms, as mentioned in par. 
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3. col. 2. p. 36c. Thus theglafs A of fig. 20. n0 2. fhould be Telefcope* 
mofl convex on the fide next the objeft, that it may produce ' v—J 

little diftortion of the pencils. But it ihould be moft convex 
next the eye, that it may produce diltind vifion of the image 
FG, which is very near it. This image fhould have its con- 
cavity turned towards A, whereas it is towards the objed- 
glafs. We mufl therefore endeavour to make the vertical 
image flatter, or even convex. This requires a glafs 
very flat before and convex behind. For fimilar reafons 
the objed-glafs of a microfcope and the fimple eye-glafs of 
an aftronomical telefcope fhould be formed the fame way. 

This is a fubjed of mofl difficult difeuffion, and requires 
a theory which few of our readers would relifh ; nor does 
our limits afford room for it. The artifls are obliged to 
grope their way. The proper method of experiment would 
be, to make eye-pieces of large dimenfions, with extrava- 
gant apertures to increafe the aberrations, and to provide 
for each ftation A, B, C, and D, a number of lenfes of the 
fame focal didance, but of different forms: and we would 
advife making the trial in the way of a folar microfcope, 
and to have two eye pieces on trial at once. Their pidures 
can be formed on the fame fereen, and accurately compared; 
whereas it i; difficult to keep in remembrance the perfor- 
mar.ee or one eye-piece, and compare it with another. 

We have now treated the theory of refrading telefcopes 
with confiderable minutenefs, and have perhaps exceeded 
the limits which fome readers may think reafonable. But 
we have long regretted that there is not any theory on this 
fubjed from which a curious perfon can learn the improve- 
ments which have been made fince the time of Dr Smith, 
or an artifl learn how to proceed with intelligence in his 
profeffion. If we have accomplifficd either of thefe ends, 
we trufl that the public will receive our labours with i'atis- 
fadion. 

We cannot add any thing to what Dr Smith has deliver- 
ed on the theory of refleding telefcopes. There appears 
to be the fame puffibility of correding the aberration ot the 
great fpeculurn by the contrary aberration of a convex final! 
fpeculum, that we have pradifed in the compound objed- 
glafs of an achromatic refrading telefcope. But this can- 
not be, unlefs we make the radius of the convex .fpeculum 
exceedingly large, which dedroys the magnifying power 
and the bvightnefs. '1 his therefore mud be given up. In- 
deed their performance, when well executed, does already 
furpafs all imagination. Dr Herfchel has found great ad- 
vantages in what he calls the not tifing a plane 
mirror to throw the pencils to one fide. But this cannot 
be pradifed in any but telefcopes fo large, that the lofs of 
li iht) occafioned by the interpofition of the obferver’s head, 
may be difregarded. 

Nothing remains but to deferibe the mechanifin of fome 
of the mod convenient forms. 

To deferibe all the varieties of ffiape and accommodation 
which may be given to a telefcope, would be a talk as tri- 
fling as prolix. The artids of London and of Paris have 
racked their inventions to pleafe every fancy, and to fuit 
every purpofe. We'fkall content ourfelves with a few ge- 
neral maxims, deduced from the fcientific conlideratian of 
a telefcope, as an inftvument by which the vifual angle fub- ^ 
tended by a didindt objeft is greatly magnified. 

The chief confideration is to have a deady view of the 
aidant objedt. This is unattainable, unlels the axis of the 
indrument be kept condantly directed to the fame point of 
it : for when the telefcope is gently fhiited from its pofi- 
tion, the 1 bjedt/rrms to move in the fame or in the oppofite 
direbtion, according as the tekfeope inverts the objedl or 

ihow? 
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Tclcfcope. Tnows It ereft. This is owing to the magnifying power, l. -v—,r,, apparent angular motion is reater than wrhat 

we naturally connedt with the motion of the telefcope. 
This does not happen when we look through a tube with- 
out glades. 

All {baking of the inftrnment therefore makes the objedl; 
dance before the eye ; and this is difagreeable, and hinders 
us from feeing it diftindlly. But a tremulous motion, how- 
ever fmall, is infinitely more prejudicial to the performance 
of a telefcope, by making the objedt quiver before us, A 
perfon walking in the room prevents us from feeing diftindt- 
ly ; nay, the very puliation in the body of the obferver, agi- 
tates the floor enotigh to produce this effedl, when the te- 
kfcope has a great magnifying power : For the vifible mo- 
tion of the objedl is then an imperceptible tremor, like that 
of an harpfichord wore, which produces an effedt precifely 
limilar to optical indiftindfnefs; and every point of the ob- 
jedt is diffufed over the whole fpace of the angular tremor, 
and appears coexiftent in every part of this fpace, juft as a 
harpfichord wire does while it is founding. The more rapid 
this motion is, the indiftindtnefs is the more complete. There- 
fore the more firm and elaftic and wTell bound together the 
frame-work and apertures of our telefcope is, the more hurt- 
ful will this confequence be. A mounting of lead, w'ere it 
pradlicable, wrould be preferable to w’ood, iron, or brafs. 
This is one great caufe of the indiftindfnels of the very fineft 
reflecting telefcopes of the ufual conftrudlions, and can ne- 
ver be totally removed. In the Gregorian form, it is hard- 
ly poffible to damp the elaftic tremor ©fthe fmall fpeculum, 
-carried by an arm fupported at one end only, even though 
the tube were motionlefs. We were witneffes of a great im. 
provement made on a four-feet refle&ing telefcope, by fup- 
porting the fmall fpeculum by a ftrong plate of lead placed 
acrofs the tube, and led by an adjufting ferew at each end. 
But even the great mirror may vibrate enough to produce 
indiftindtnefs. Refradting telefcopes are free from this in- 
conveniency, becaufe a fmall angular motion oi the objedt- 
glafs round one of its own diameters has no fenfible eff'edt 
on the image in its focus. They are affedted only by an 
angular motion of the axis of the telefcope or of the eye- 
glafles. 

This fingle confideration gives us great help towards 
judging of the merits of any particular apparatus. We 
fhould ftudy it in this particular, and fee whether its form 
makes the tube readily fufceptible of fuch tremulous mo- 
tions. If it does, the firmer it is and the more elaftic it is, 
the worfe. All forms therefore where the tube is fupported 
only near the middle, or where the whole immediately or 
remotely depend on one narrow joint, are defedtive 

Reafoning in this way, we fay with confidence, that of 
all the forms of a telefcope apparatus, the old fafhioned 
fimple ftand reprefented in fig. 21. is by far the beft, and 
that others are fuperior according as the difpolition of the 
points of fupport of the tube approaches to this. Let the 
pivots A, B, be fixed in the lintel and foie of a window. 
Let the four braces terminate very near to thefe pivots. 
Let the telefcope lie on the pin F/, refting on the (boulder 
round the eye-piece, while the far end of it refts on one of 
the pins 1, 2, 3, &c.; and let the diftance of thefe pins from 
F very little exceed the length of the telefcope. The trem- 
bling of the axis, even when confiderable, cannot affedt the 
pofition of the tube, becaufe the braces terminate almoft at 
the pivots. The tremor of the brace CD does as little 
harm, becaufe it is nearly perpendicular to the tube. And 
if the objedt-glafs were clofe at the upper fupporting pin, 
and the focus at the lower pin F, even the bending and 
trembling of the tube will have no effedf on its optical axis. 
The inftrument is only fubjedt to horizontal tremors. Thefe 

] TEL 

firmly fixed in any pofition by the finger-ferew E. To the 
under plate is {aliened a box r, containing a horizontal ferew 
C, which always works in a rack cut in the edge of the up- 
per plate, and cannot be difengaged from it. When a great 
vertical or horizontal motion is wanted, the ferews a and E 
are flacked, and by tightening them the telefcope may be 

fixed 

may be almoft annihilated by having a (lender rod coming Tel^ 
from a hook’s joint in the fide of the window, and pafiing 1 

through fuch another joint clofe by the pin F. We have 
feen an inftrument of this form, having AB parallel to the 
earth’s axis. The whole apparatus did not coil 50 (hillings, 
and we find it not in the lead fenfible manner affedted by a 
fterm of wind. It was by obfervations with this inftrument 
that the tables of the motions of the Georgium Sidus, pub- 
lifhed in the Edinburgh 'Franfactions, were conftrudted, 
and they are as accurate as any that have yet appeared. 
This is an excellent equatorial. 

But this apparatus is not portable, and it is fadly defici- 
ent in elegance. 1 he following is the beft method we have 
feen of combining thefe circumftances with the indifpenfable 
requifites of a good telefcope. 

The pillar VX (fig. 22.) rifes from a firm ftand, and has 
a horizontal motion round a cone which completely fills it. 
This motion is regulated by a rack-work in the box at V. 
The ferew of this rack-work is turned by means of the 
handle P, of a convenient length, and the ferew may be dif- 
engaged by the click or detent V, when we would turn the 
inftrument a great way at once. The telefcope has a ver- 
tical motion round the joint Q^placed near the middle of 
the tube. The lower end of the tube is fupported by the 
(lay OT. This confifts of a tube RT, faftened to the pil- 
lar by a joint T, which allows the (lay to move in a vertical 
plane. Within this tube Aides another, with a (tiff motion. 
This tube is connected with the telefcope by another joint 
O, alfo admitting motion in a vertical plane. The fide M 
of this inner tube is formed into a rack, in which works a 
pinion fixed to the top of the tube RT, and turned by the 
flat finger-piece R. The reader will readily fee the advan- 
tages and the remaining defeats of this apparatus. It is 
very portable, becaufe the telefcope is eaiily diiengaged 
from it, and the legs and (lay fold up. If the joint Q_were 
immediately under A, it wpuld be much freer from all tre- 
mor in the vertical plane. But nothing can hinder other 
tremors arifing from the long pillar and the three fpringy 
legs. Thefe communicate all external agitations with great 
vigour. The inftrument (hould be let on a (lone pedeltal, 
or, what is better, a calk filled with wet fand. This pedet- 
tal, which neceffity perhaps fuggefted to our fcientific navi- 
gators, is the beft that can be imagined. 

Fig. 23 is the ftand ufually given to refledfing telefcopes. 
The vertical tube FBG is faftened to the tube by finger 
ferews, which pals through the flits at F and G. This 
arch turns round a joint in the head of the divided pillar, 
and has its edge cut into an oblique rack, which is adted on 
by the horizontal ferew, furnirtied with the finger-piece A. 
This ferew turns in a horizontal fquare (rame. This frame 
turns round a horizontal joint in the off fide, which cannot 
be feen in this view. In the fide o1 this frame next the eye 
there is a finger-ferew a, which paffes through the frame, 
and preffes on the round horizontal plate D. By ferewing 
down this finger-ferew, the frame is brought up, and preffes 
the horizontal ferew to the rack. Thus the elevation oi the 
telefcope is fixed, and may be nicely changed by the finger 
applied to A and turning this ferew. The horizontal round 
plate D moves ftiffly round on another plate of nearly equal 
diameter. This under plate has a deep conical hollow focket, 
which is nicely fitted by grinding to a folid cone formed 

the top of the great upright pillar, and they may be 
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e'r0*e' 5*n an7 pofition, and then any fmall movements may be 'Trv given it by the finger plates A and C. 
I his Hand is very fubjefl; to brific tremor, either from ex- 

ternal agitation of the pedeftal, or from the immediate ac- 
tion of the wind; and we have feldom fecn diftinc% through 
tdefcopcs mounted in this manner, till one end of the tube 
was pretted agamft fomething that was very Heady and une- 

vxr1C ^ 13 ^U^te Remitting what a change this produces. We took a very fine telefcope made by James Short, and 
laid .the tube on a great lump of loft clay, preffing it firmly 
down into it. Several perfons, ignorant of our purpofe,. 
looker, through it, and read a table of logarithms at the di- 
lance of 310 yards. We then put the telefcope on its 
Hand, and pointed it to the lame objetft ; .none of the com- 
pany could read at a greater diftance than 235 yards, al- 
though they could perceive no tremor. • They"thought the 
vifion as. (harp as before ; but the incontrovertible proof 
of the contrary was, that they could not read at fuch a di- 
nance.' .. 
. y t^e round plates were of much greater dimenfions; and 
1 { !e 'ower one> inftead of being fixed to the pillar, were 
i upper ted on four flout pillars Handing on another plate ; 
and if the vertical arch had a horizontal axis turning 011 
two upright frames firmly fixed to the upper plate—the in- 
ftrurrent would be much freer from tremor. Such Hands 
were made formerly; but being much more bulky and mcon- 
veme- t for package, they have gone into difufe. 

The high magnifying powers of Dr Herfchel’s telefcopes 
made all the.ufual apparatus for their fupport extremely im- 
peded. But his judgment, and his ingenuity and fertility 
in refource, are as eminent as his philofophical ardour. He 
has contrived for his refkAing telefcopes Hands which have 
every property that can he defired. The tubes are all fup- 
ported at the two ends. The motions, both vertical and ho- 
rizontal, are contrived with the utmoH fimplicity andfirm- 
R . ' Yf c.an!lot more properly conclude this article than with a defcnption or his 4c feet telefcope, the nobleH mo- 
iiumtnt ot philofophical zeal and of princely munificence 
that the world can boafl of. ■ 
,. P!fr

DV- rePrc^nts a view of this inftrument In a meri- coona fituation, as it appears when feen from a convenient 
difiance by a perfon placed to thefoutli-weHof .it. The 
foundation in the ground confifis of two concentric circular 
brick walls, the outermoft of which is 42 feet in diameter, 
and the mfide one 21 feet. They are two feet fix inches 
deep under ground ; two feet three inches broad at the bot- 
tom and.one foot two inches at the top ; and are caoped 
with paving Hones about three inches thick, and twelve 
and three quarters broad. The bottom frame of the whole 
apoaratus refis upon thefe two walls by twenty concentric 
rollers III, and is moveable upon a pivot, which gives a ho- 
mental motion to the whole apparatus, as well as to the te- 
Jefcope. 

i lit tube of the telefcope A, thoueh very fimple in its 
form, which is cylindrical, was attended with great difficul- 
ties in the confiru&ion. This is not to be wondered at 
when its fize, and the materials of which it is made are 
Conlidered. Its length is 39 feet four inches ; it meafures 
our reet ten inches in diameter ; and every part of it is of 

iron. Upon a moderate computation, the weight of a 
wooden tube mufi have exceeded an iron one at leafi 3000 
pounds ; and its durability would have been far inferior to 
that o: iron. It is made of rolled or ffieet iron, which has 
been, joined together without rivets, by a kind of Teaming 
well known to thofe who make iron-funnels for ftoves. 

Very, great mechanical fkill is ufed in the contrivance of 
t le apparatus by which the telefcope is fupported and di- 
refted. In order to command every altitude, the point of 
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fuppsvt .. moveable j and Its motion Is efftfled by meeba- TdcWj, 
" the telefcope may be moved Iron its mot! Tdl- 
backward point of fupport to the m'ofi forward, and, by' v   
means of the pulleys GG fufpended from the great beam 
ii, be fet to any altitude, up to the very zenith. The 
tube is alfo made to refl with the point of fupport in a pi. 
voB which permits it to be turned fidevvife. 

vn I he c°ncave face of the great mirror is 48 inches of no-* Mied furface in diameter. The thicknefs, which is equal 
in every part of it, remains now about threeT.inches and a 
haL ; and its weight, when it came from the call was 2x18" 
pounds, of which m mufi have loft a fmall quantity in poV1 

jhin£\ -j 0 Put this fpeculum into the tube, it is fiifpena. e veitically by a crane in the laboratory, arid placed on a, 
1, narrow carriage, which is drawn out, rolling Upon 
planks, till it comes near the back of the tube ; here it* 
is again fufpended and placed in the tube by a peculiar ap-' 
paratus. ' r n 

n ^ obfcrvin^ hy this telefcope is by what . r Derichel calls the front view ; the obferver being placed 
m a feat C, fufpended at the end of it, with his back to- 
wards tne objeft he views. There is no fmall fpeculum, but 
the magnifiers are applied immediately to the firft focal 
image. ' - 

trom the opening of the telefcope, near the place of the 
eye-glafs, a fpeaking.pipe runs down to the bottom of the 
tube, where it goes into a turning joint; and after feveral 
other,inflexions, it at length divides into two branches, one 
going into the obfervatory Dfand the other into the work- 
room E. By means of the ipeaking pipe the communica- 
tions of the obferver are conveyed to the affiftant in the ob- 
feryatory, and the workman is direXed to perform the re- 
quired motions. 

In the obfervatory is placed a valuable fidereal time piece, 
made by Mr Shelton. Clofe to it, and of the fame height, 
is a polar diftance piece, which has a dial-plate of the fame 
dimenfions with the time-piece : this piece may be made to 
fhow polar diftance, zenith diftance, declination or altitude* 
by fet ting it differently. The time and polar diftance pie- 
ccs are placed fo that the affiftant fits before them at a 
table, with the fpeaking.pipe rifing between them ; and in 
this manner obfervations may be written down very conve- 
niently. 1 

This noble inftrument, with proper eye-glaffes, magnifies 
above ocoo times, and is the largeft that has ever been 
made. Such of our readers as wifh for a fuller account of 
the machinery attached to it, viz. the Hairs, ladders, and 
platform B, may have recourfe to the fecond part of the 
i ranlaXions of the Royal Society for 1795 ? in which, by- 
means of 18 plates and 63 pages of letter-prefs,* an 
ample detail is given of every circumftance relating to join, 
er’s work, carpenter’s work, and fmith’s work, which at- 
tended the formation and ereXion of this telefcope. It was 
completed on Auguft the 28th 1789, and on the fame day 
was the fixth fatellite of Saturn difeovered. 

I ELL (William), an illuftrious Swifs patriot, chief in- 
ftrument of the revolution which delivered the Swifs can- 
tons from the German yoke in 1307. Grifler, the gover- 
nor of thefe provinces for the emperor Albert, having or- 
dered him, under pain of death, to fhoot at an apple placed 
on the head of one of his children ; he had the dexterity, 
though the diftance yvas very confiderable, to ftrike it off 
without hitting- the child. The tyrant, perceiving he had 
another arrow concealed under his cloak, aiked him for . 
what purpofe ? To which he boldly replied, “ To have foot 
youffhro’ the heart, if I had had the misfortune to kill my 
ion.” The enraged governor now ordered him to be hang- 
ed j but his fellow-citizens, animated by his fortitude and 
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nati Joti("fn flew to arms ; attacked and vanqulfhed Griflcr PX ath by Tell, and .he attoe^oa to. .he 

indr«.dS.'a aeme'tometb'es gte> to th. P'rp'tvolLoG. 

*'TELiaFRra» otBe'r of the eaoheqoer, in ancitnt re- 
col caUed «//,>. There are four of .befe o&ere vrhofe 
duty I. to receive all fums due to the king, and to give tt^ 
Clerk of the pells a bill to charge h.m therewith. I hey 
like wife pay all money due from the king, by warrant horn 
X audko^of the receipt; and make weekly and year y 
h«Qfes both c' their receipts and payments, which they del - 

^ElLmA.tSkl hlftory, a genus of anl^ b.- 
km-intr to the clafs of vtrnut, and order of ">"'*• . 
Limafis atethys ; the fhell is bivalve, generally Hoping to 
one fide, with three teeth at the hinge. Gmeiin reckons 
about 90 fpe.ie^.^ {n tbe m«d or faml at the 

bottom of the fea, keeping a communication, with, the water 
above by means of fliort tubes or pipes- _ 

TEMISSA, a large town in A Ana, aoou. 
jiorth-eaft of Mourzouk, the canital ot J kr^ 
caravan of pilgrims from Bornou and Nig mi a, 
it8 departure from Maur/.ouk, and travels b> the wav o 
Cairo to Mecca, tvfually provides the ftores of corn and 
dates, and dried meat, that are reqiufite .or its dreary paf- 

iaSTEMPE (anc. geog.% a mod pleafant place or valley of 
Thefalv. That it was- there, appears from the epithets 
rlmtica (Livy), nefa/a (Ovid) ; but in what particular 
diftna is the que'lion. From, the Phth.otica of Catullus, 
it Ihould feem to be of Phtluotis: but the Peneus, wh.c 
ran through Tempc, was at too great a diftance, being fe- 
parated from it by Mount Othrys and others Mr ft, how- 
ever, we (hall define Tempe, previous to the determining 
the particular diftrid in which it lay. The Peneus, accord- 
ing to Pliny, running down between OTa to the foutn and 
Olympus to the north for 500 ftadia, is for hah that fpace 
navigable: in the direaion of this conrfe lies what is caded 
few!, extending in length for five miles, m breadth lor 
almofi an acre and an half with gentle convexities nfing on 
the right and left beyond ken ol human fight. Withun 
glides the Peneus m its verdant light, green m us pebbles, 
farming- in the graft on its banks harmomoufly vocal with 
the mafic of birds. In this deicription Strabo and ih- 
lian aoree ; the laft. adding, that it has an agreeable variety 
'of places of retreat ; and that it is not the work of man s 
hand, but the fpontaneous produftionof nature; and Strabo 
fays, that formerlythe Peneus formed a lake m this fpot, be- 
ing checked in its courfe by the higher grounds about the 
fea * but that an opening being made by an earthquaKe, and 
Mount Ofla torn fiom Olympus, the Peneus gamed a free 
courfe between them. But Livy, who calls 1 empe a grove, 
remarks a degree of horror rather than amenity, with which 
the Rorffan army was ftruck on marching over the narrow 
paft • for, betides the defile, difficult to go over which runs 
on for five miles, there are fteep rocks on each hand, down 
which the orofpeft is apt to caule a dizzmefs, heightened 
by the noife and depth of the interfluent Peneus. Hence 
it appear# that Tempe was in the Pdafgiotis, whofe extre- 
mity was formerly the Peneus, but afterwards, as is pro- 
bable, allotted to Magnefia; and thus Phny places the 
mouth of the Peneus not in Theffaly itfeif, but in trie Mag- 
neiia ©1 Theffaly. . 0 

TEMPER, in a mechanical fenfe. oee 1 bmpering. 
Temper, in a moral-fente, the d'ifpontion of mind whe- 

^ j - — 
ther natural or acquired. Tbe word is feldom ufed by goo<i T«wm 
writers without an epithet, as a good or bod temper ; though 
one of the moll beautiful poems in the language is entitled v ^ 
Tbe Triumphs of Temper. 

It is well obferved by an elegant eflayift, that more con- 
flant uneafineft arifes from ill temper than from ill fortune ; 
as a bad temper embitters every fweet, and converts a para- 
dife into a place of torment. For fubdumg the heart to 
fo fine ft, and preferving a duo balance of the paflions, a pro- 
per culture of the underftanding and of the talk is the belt 
method. He who employs his time :n the ikdies of. ele- 
gant literature, or the fine arts, has aim oil always agood 
temper ; whiltt the man who is absorbed m the purfuits ot 
profound fcience is apt to acquire a ftvcnty ot difpofition, 
little left difagreeable, though generally much lets pernici- 
ous, than the capricioufneft of the idler. Mafic, painting^ 
and poetry, teach the mind to felea the agreeable parts of ~ r 4 V^r EaKitnptinv?: it t<4 & 
thofe objects which lurround us, and oy habituating it to t.Kue oDjecrs wuicu  . ■' . 
pure and permanent delight, gradually fuperinduce an habi- 
tual good'humour. It is of infinite impoitance to happi- 
nefs to accuftom the mind, from infancy, to turn from de- 
formed and painful fcenes, and to contemplate whatever can 
be found ®f mor?.l and natural beauty. _ 

80 much of the happineft of private bfe depends on th<? 
government of tlte temper, that the temper ou. ht to be 
principal obiea of regard in a weil-condu&ed education, 
'j’he fnffering of children to tyrannize without controui 
over fervants and inferiors, is the ruin of many an amiaDle 
difpofition. The virtues of humanity, benevolence, humili- 
ty‘"cannot be too early enforced; at the feme time, care- 
Should be taken that an infant of two *r three years oA 
fhould never be beaten or fpoken to harfhly tor any offence 
which it can poffibly commit. . 

TEMPERAMENT, among phyucians, the lame vvitti 
conftitution, or a certain dtfpofuion of the folids and Hnids- 
of the human body, by which it may be properly denomina- 
ted ftron<r, weak, lax, &c. 

In every perlon there are appearances of a temperament 
peculiar to himfelf, though the ancients only took notice 
o- four, and fome have imagined thefe were deduced from 
the theories of the four humours or four cardinal qualities ; 
but it is more probable that they were firft founded on ob- 
fervation, and afterwards adapted to thofe theories, tince we 
find that they have a real exigence, and are capable ot re- 
ceiving an explanation. The two that are moft diftinCtly 
marked are the fanguineous and melancholic, vis. the tem- 
peraments of youth and age. . . . ... ,.r 

1. Sanguineous. Here there is laxity of fohds, difcover-- 
able by the foftnefs of hair and fuccuiency ; large lyMm ot 
arteries, redundancy of fluids, florid complexion ; fenlibdujp 
of the nervous power, efpecially to pleaimg objedts; irrita- 
bility from the plethoras mobility and levity from lax *o- 
lids. Thefe charadlers dre diiliadly marked, and are pro- 
ved by the difeafes incident to this age, as h^morrhagies, te- 
vers, &c. but theft, as they proceed from a lax lyitem, are 
more eafily cured. . r r r j 

z. Melancholic Habit. Here greater rigidity of folicft oc- 
curs, difcoverable by the hardneft and erdpature of ,tbe 
hair ; fmall proportion of the fluids, hence dryneis and lean- 
nefe.; fmall arteries, hence pale colour ; venous plethora, 
hence targefeenev of theft, and hvidity ; fenfibnitv, fre- 
quently exouifite ; moderate irritability, with re mar it able te- 
4city of impreffions; fteadineisin a&ion and flowneft of mo. 
lion, with great ftrength ; for exccft of this conllitution m 
maniacs gives the moft extraordinary inftance of human 
ftrength we know. This temperament is molt dillmAiy 
marked in old age, and in males. The Caiigumeaus tempera- 
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ir>rnt of youth tmkcs us not di^nguilhthc melancholic till the Nothing can he more ftrange to all obfervatlon than the Tempc. 
decline uf life, when it is very evident, from difeafes of the pra&ice of forfaking temperance ; fmce every day’s experi- ra,lcc 

veins, hemorrhoids, apoplexy, cachexy, obflrudioneof the vif* ence proves to us, that intemperance produces the oppofite Tertl[,iars. 
cera, particularly of the liver, dropfies, affeftions of the ali- to what we feek. Suppofe, when a child is born, we afk « 
rnentary canal, chiefly from weaker influence of the nervous ‘1''- —"’:a- "t':u * ^ 

So much for the fanguineous and melancholic tem- pow—.   „ . 
peraments \ the other two are notfo eaiily explained. 1 he 
choleric temperament takes place between youth and man- 
lu-.od. In the 

3, Choleric, the dillribution, of the fluids is mors, exaftly 
balanced ; there is Ids fenfibility, and lefs obefity, with more 
irritability, proceeding from greater teniion, lefs mobility 
and levity, and more fteadinefs m the ftreiigth of the nervous 
power. As to the 

e\. Phlegmatic. This temperament cannot be difticguhh- 
ed by any charafters of age or fex. It agrees with the fan- 
guineous in laxity and iucculency. It ditiers from that 
temperament, and the melancholic, by the more exacl diftn* 
bution of the fluids. Again, it differs from the fangume- 
ous, by having lefs fenfibilitv, irritability, mobility, and per- 
haps Arength, though fometimes indeed this latt is found to 
be great. 

Thefe are the ancient temperaments. The temperaments, 
indeed, are much more various ; and very far from being 
eafily marked and reduced to their genera and fpecies, from 
the great variety which is obfervable in the conftitutions of 

« different men. 
Temperament, in mufic, is defined by' Roufleau to be 

an operation which, by means of a flight alteration in the 
intervals, caufts the difference between two contiguous 
founds to difappear, makes each of thefe founds feem iden- 
tical with the other, which, without offending the ear, may 
itill preferve their relpedtive intervals or diAances one from 
the other. By this operation the fcale is rendered more 
Ample, and the number of founds which would ©therwife 
be neceffary 1 drenched. Had not the fcale been thus mo- 
dified, inftcad of twelve founds alone, which are contained 
in the oftave, more than fixty would be indifpenfably re- 
quired to form what we properly call modulation in every 
tone. 

It is proved by computation, that upon the organ, the 
harpfichord, and every other inffrument with keys, there is 
not, and there fcarcely can be, any chords properly in time, 
fave the octave alone. The caule is this, that though 
three thirds major, or four thirds minor, ought to form a 
juft ofctave, thole are found to furpafs, and thefe not to 
reach it. 

TEMPERANCE, that virtue which a man is faid to 
poffefs who moderates and reftrains his fenfual appetites. It 
:s often, however, uied in a much more general fenfe, as 
fynonymous with moderation, and is then applied indiferi- 
minately to all the paffions. 

Temperance (lays Mr Nelfon) is the virtue that bridles 
our irregular dehres ; it is nearly allied to prudence, and has 
4 clofe connection with juftice ; it calms revenge, and 
quenches the fire of unjuft refentment; it checks the Epi- 
cure, and flops the riotous hand of the Bacchanalian ; it 
extinguifhes or abates the flames of lull, and banifhes every 
lawleie action ; it filences the flippant detracting tongue, 
and gives in its ftead a pleaiing moderation of fpeech ; it 
(huts the door again!! avarice, and proves experimentally, 
that happinefs does not confift in the eager puiluit or ac- 
quilition of riches, but in a contented mind ; it curbs the 
ftrongeftof all other paffions, gaming, and diftinguifties juft* 
ly the ab.urdity and folly of making that a dangerous trade, 
which was only defigned as a relaxation and an amufement: 
•temperance, in a word, is the parent of many virtues ; the 
parent of peace, profperity, health, and joy. 

the parents what it is they wifh in that child ; they will an- 
fwer, Ike. But as life alone, that is, mere exiftence, may, 
by infirmity or other accidents, be very wretched, they will 
naturally wifh for health and happinefs. Well then, life, 
health, and hapoinefs, are the general wifhes of parents for 
their children. Npw let us fee how their wifhes are likely 
to fucceed. Their firft ftep is ufually a (hameful neglect 
of the food of nature, the breaft ; the next, a blind gratifi- 
cation of their will; the third, an almoft total neglect of 
their manners ; and a fourth, the cherifhing them in every 
irregular affe&ion. Where then is the wonder that parents 
are difappointed ? Life and health depend on proper food 
and other judicious management on one part ; and if Tick, 
an obedience to remedies on the other part; and happinefs 
cflentially depends in the firft place on health ; in the next, 
on the due government of our fenfes, affections, and paf* 
iions. See here how much mankind deviate from them- 
felves; how far they depart from their own principles. 
But what is the remedy? Nothing more obvious. Let 
parents exetcife their reafon in all the iteps they take for 
their children’s welfare ; let them examine right and wrong; 
let them not only avoid paflion, but labour to correct their 
own errors of judgment, that they may be the better enabled 
to prevent them in their children ; but, particularly, let 
them fix in them the knowledge, love, and habit, of tem- 
perance. 

TEMPERING, in the mechanic arts, the preparing of 
fteel and iron, fo as to render them more compact, hard, and 
firm; or even more foft and pliant, according to their re- 
fpeftive occafions. . See Iron and Steel, 

TEMPEST A. See Molyn. 
TEMPLARS, Templers, or Khights of the Temple^ 

a religious order inftituted at Jerufalem in the beginning of 
the 12th century, for the defence of the holy lepulchre and 
the protection of Chriftian pilgrims. They were firft called 
The poor of the Holy City, and afterwards affumed the appdl* 
lation of Templers, becaufe their houfe was near the temple. 
Tpe order was founded by Baldwin II. then king of Jeru- 
falem, with the concurrence of the pope ; and the principal 
articles of their rule were: That they ftioukl hear the ■holy 
office throughout every day; or that, when their military 
duties fhculd prevent this, they flrould fupply it by a certain 
number of pater nofters: that they Ihould abftain from flefh 
four days in the week, and on Fridays from eggs and milk- 
meats: that each knight might have three horfes, and one 
efquire: and that they {hould neither Aunt nor fowl. 
After the ruin of die kingdom of Jerufalem about iiS6> 
they fpread themielves through Germany and other countries 
of Europe, to which they were invited by the liberality of 
the Chriftians. In the year 1228, this order acquired {la- 
bility, by being confirmed in the council of Troyes, and 
fubjedted to a rule of difeipline drawn up by St Bernard. 
In every nation they had a particular governor, called majhr 
of the Temple, or of the militia of the Temple. I heir grand- 
mafter had his reiidence at Paris. 

The order of Templars flourifhed for fame time, and ac- 
quired, by the valour of its knights, immense riches and an 
eminent degree of military renown : but as their profperity 
increafed, their vices were multiplied, and their arrogance, 
luxury, and cruelty rofe at laft to fuch a monftrous height, 
that their privileges were revoked, and their order fuppreffed 
wkh the moft terrible circumttanees of infamy and feveiity. 
Their accufers were two of their own body, and their chief 
profecutor Philip the Fair of France, who addreffed his com- 
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Temphrs. plaints to Clement V. The pope, though at firfl unwilling 

‘ J to proceed againit them, was under a necefllty of comply- 
ing with the king’s defire ; fo that, in the year i 307, upon 
an appointed day, and for fome time afterwards, all the 
knights, who were difperfed thrdughout Europe, were 
feized and impritoned, and many of them, after trials for 
capital crimes, were convicted and put to death. In 1312 

the whole order was fuppreffed by the council of Vienne. 
A part of the rich revenues they poflefied was bellowed upon 
ether orders, efpecially on the knights of St John, now of 
Malta, and the reil confifcated-to the refpeftive treufuries 
of the fovereign princes in whofe dominions their po fief lions 
lay.—The knights Templars, in order to juflify the feverity 
with which they were treated, were charged with apoflaiy 
to the Saracens, and holding correfpondence with them, 
with infulting the majefty of God, turning into derilion the 
gofpel of Chrifl, and trampling upon the obligation of all 
laws human and divine. Candidates, it is faid, upon ad- 
mifiion to this order, were commanded to fpit, in token of 
contempt, upon an image of Chriil, and after admiffion to 
worfin’p either a cat or a wooden head crowned with gold. 
It is farther affirmed, that, among them, the odious and un- 
natural aft of fodomy was a matter of obligation ; and 
they are charged with other crimes too horrible to be men- 
tioned, or even imagined. However, though there be rea- 
fon to believe, that in this order, as well as others of the 
fame period, there were (hocking examples of impiety and 
profligacy; yet that the whole order was thus enormoufly 
corrupt, there is no reafon to believe. The pope indeed, 
though he afted with feverity, afted with juilice. He fent 
two cardinals to Paris, who, publifhing his bull againft the 
order, condemned thofc Templars who had made the volun- 
tary confeffion to be burnt by a flow fire. The criminals 
recanted their former confeffions, but acknowleged them- 
Jelves worthy of death, becaufe they had unjuflly acculed 

.the order of crimes of which they were innocent. Several 
authors of thofe times wrote in defence of the order; and 
Boccace alleges, that its extirpation was owing to the avarice 
of. the king, of France, who coveted die rich pofieffions the 
Templars then enjoyed in France. 

The king of Arragon was much prefied to treat the 
Templars in his kingdom as they had been treated in France ; 
but his conftant anfwer was, “ We mufl be firfl convinced 
of their guilt, and it will be then time enough to talk of 
their punifhment.” The people, howeve-, were in general 
fo provoked againfl them, that they were compelled to fiiut 
themfelves.up in the, fortreffes belonging to their order, to 
prevent their being torn in pieces; which precaution was re- 
presented to the king of Arragon as an aft of rebellion. 
He marched, therefore, with a corps of troops a ainfl one 
of thefe fortrefles. The knight who commanded fur- 
rendered immediately, and told the king the truth, affuring 
him that they defired nothing but a fair trial; with which 
declaration the king w'as extremely moved, took the whole 
order into his proteftion, and forbade any to abufe or infult 
them under the heavieft penalties. At the fame time he 
declared,' he was ready to receive any informations againfl 
them that were fupported by proofs; but if the informers 
failed therein, he would punilh them as they defended. 

Thefe fafts plead ftrongly for the innocence of the Tem- 
plars, or at leafl they prove, that their guilt mufl have been 
exaggerated ; and if w^e add, that many of the accufations 
advanced againfl them flatly contradi'ft each other, and that 
many members of this unfortunate order folemnly avowed 
their innocence while languilhing under the feverefl tor- 
tures, and even with their dying breath—it would feem pro- 
bable, that king Philip fet or. foot this bloody tragedy, with 
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a view to gratify his avarice, aud glut his refentment againfl Temple, 
the Templars, and efpecially againfl their grand-mafter, —■‘"'v—«« 
w'ho had highly offended him. The principal caufe of his 
invincible hatred againft them wras, that in his quarrel with 
Boniface VIII. the knights efpoufed the caufe of the pope, 
and furniffied him with money to carry on the war. 'They 
originally wore a white habit, with red croffes fevved upon 
their cloaks as a mark of diitinftion. 

TEMPLE (Sir William), was born in London in the 
year i6g8. rI'he family from which he fprung was ancient, 
and is faid to have afiumed the lurname of Temple from the 
manor of Temple, in the hundred of Sparken-Hall, in Lei- 
cellerihire. He w'as fir ft fent to fchool at Penfehurft, in 
Kent, under the care of his uncle, the celebrated Hr Plam- 
mond, then minifler of that parifli ; but at the age of ten 
he was removed thence to a fchool at Bifhop-Stortford, in 
Hertfordfhire. When he had acquired a fufficient know- 
ledge of the Greek and Latin, he returned home at the age 
of fifteen ; and, two yeai-s after; he went to Cambridge, 
wdiere he was placed under the tuition of the learned Dr 
Cudworth, then fellow of Emanuel College. Plis father. 
Sir John Temple, being a flatefman, feems to have defigned 
him for the fame wray of life ; and on this account, after 
reliding at Cambridge two years, which' were principally 
fpent in acquiring a competency of French and Spanifh, 
both languages exceedingly ufeful for his intended purfuits, 
he was fent abroad to finifh his education. 

Mr Temple began his travels by viliting France in 1648. 
As he chofe to pars through the Me of Wight, where his 
majeffy was detained a prifoner, he there accidentally met 
with the fecond daughter of Sir Peter Ofborn of Chickfand, 
in Bedrordfhire, then governor of Guernfey for the king; 
and this lady being on a journey with her brothet to St 
Maloes, where their father then was, our young traveller 
joined their paity. This gave rife to an honourable amour, 
which, at the end of feven years, concluded in a happy mar- 
riage. Hav,ing refided two years in Trance, and learned 
the French language perfeftly, Mr Temple made a tour 
through Holland, Flanders, and Germany, during which 
he became completely mafler of the Spanifh. In 163 4 be 

returned from the continent, and, marrying Mils Ofborn, 
palled his time in retirement with his father, his two 
brothers, and a filler, then in Ireland, happy in that per- 
fect harmony which has been fo often remarked in their fa- 
mily. 

As he rejefted all offers made him of employment under 
Cromwell, the five years which he lived in Ireland were 
fpent chiefly in improving himfelf in hiltory and phifofophy; 
but at the Reltoration, in 1660, being chofen a member of 
the convention there, while others were trying to make 
their court to the king, Mr Temple oppofed the poll-bill 
with fo much fpirit, that his conduft foon attrafted the at- 
tention of the public, and brought him into notice. In the 
fucceeding parliament, in 1661, he was elefted with his fa- 
ther for the county of Carlow; and, in the year following, 
he was chofen one of the commifiioners to be fent from that 
parliament to the king, which gave him an opportunity of 
waiting on the duke of Ormond, the new lord-lieutenant, 
then at London. Soon after he went back to Ireland, but 
with a refolution of quitting that kingdom, and of removing 
with his family to England. 

On his return he met with a very favourable reception 
from the duke of Ormond ; and foon acquired fuch a con- 
fiderable fhare in his efteem, that the duke complained of 
him as the only man in Ireland that had never afked any 
thing from him. When he mentioned his defign of carrying 
his family to England, his grace laid, that he hoped he 

would 
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emptf. would at leaft give him leave to write in his favour to the 

two great mimiters, Clarendon then lord chancellor,- and 
the earl of Arlington, who was fecretary of date. This 
the duke did in fuch flrong terms, as procured him the 
friendihip of thefe two noblemen, as well as the good opi- 
nion of the king. Mr Temple, .however, made no other 
ufe of this advantage than to tell lord Arlington, that if his 
majefty had any employment abroad, which he was fit for, 
he mould be happy to undertake it; but, at the fafne time, he 
requeued that he might not be fent into any of the northern 
climates, to which he had a very great averfion. Lord Ar- 
lington replied, he was very forry he had made fuch an ob- 
jection, as there was no other employment then undifpofed 
of except that of going envoy to Sweden. However, in 
1665, about the beginning of the firft Dutch war, lord Ar- 
lington fent a mefl'enger to acquaint him that he muft im- 
mediately come to his houfe; which he did, and found that 
his lordlhip s bufmefs was to tell him, that the king had oc- 
cafion to lend feme perfon abroad upon an affair of the ut- 

ru ^P05^311^’ and that he had refolved to make him the • hra offer ; but that he mull know, without delay, .and with- 
out telling him what it was, whether he would accept of it, 
and that he muft be ready to fet out in two or three days, with- 

•out mentioning it to any of his friends. After a little conbder- 
iauon, Mr Temple told his lordfhip, that, as he took him to 
■ be 11s .nend, and as he ha;! advifed him not to refufe, as it 
would be an entrance into his majeliy’s fervice, he fhould con- 
iult no farther. I his buhneis was to carry a fecret commifiion 
to the bifhop of Munfter; which he fet out with on the fecond 
of Auguft, and executed fo much to the fatisfadlion of 
Charles II. that, on his return to Bruffels, his majefty ap- 
pointed him refident there, and created him a baronet. As 
I3ruflels was a place which he had long wifhed to refide at, 

■m April 1666 he fent for his family ; but, before their ar- 
rival, he had been again obliged to depart upon bufinefs to 
the prelate's court: for the bifhop having liilened to ternis 
oi accommodation with France, Sir William wrote two let- 
ters to diffuade him from that alliance; and thefe not havino- 
the defired effed, he went in difguife to Munfter, where, 
though he arrived too late to fecure the prince in his firft 
engagement, yet he prevailed on him to permit five or fix 
thou (and of his heft troops to enter into the Spanifh fervice. 
"n journey he paffed tor a Spanifh envoy, having twenty 
Spamfh guards to attend him. In this manner he tirft went 
to Duffeldorp, where the duke of Newburgh, though in 
the French mtereft, gave him a guard to Dortmund; but 
when he reached that place, finding the gates fhut, he was 
forced to proceed to a village, at the diftance of a league, 
winch, being full of Brandenburg troops, he was under the 
neceffity of lodging in a barn, upon a ftraw bed, with his 
page (or a pillow. Next day he was entertained at a caftle 
belonging to the bifhop of Munfter, by one Gorges a 
v.cotch lieutenant-general ,in that prelate’s fervice, with what 
he calls a very epifcopal way of drinking. The general 
coming to the large hail, in which flood a great many flag- 
gons ready charged, he called for wine to drink the king’s 
health. A filver bell, that might hold about two quarts, 
was upon this brought him ; and, as foon as he received it, 
he pulled out the clapper, and giving it to Sir William, to 
whom he intended to drink, ordered the bell to be filled. 
When tins was done, he drank off the contents to his ma- 
jefty s health ; and afking Sir William for the clapper, put 
it on, and turning down the bell, rang it, to fhew that 
ne had crank fair, and left nothing in it. Fie then took 
out the clapper, defired Sir William to give it to whomfo- 
ever he pleated ; and, ordering the bell to be filled again, pre- 
Lnted it to Sir William: but as the latter feldom ufed to 
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drink, he^ had generally fame gentleman with him to fupply Templ« 
his place in this refpecl whenever it might be neceffary. Ha- 
vmg fimfhed his bufinefs at Munfter, he returned to Bruflels, 
where he paffed a year with great pleafure and fatisfaftion. 

1 wo months after the conclufion of the peace with the 
Dutch at jfreda, iir William’s lifter, who refided with him 
a

1
t. Battels, being very defirous of feeing Holland, he went 

thither incognito to gratify her defire : but while he was 
at the Hague, he paid a private vifit to Mr De Witt, in 
which he laid the foundation of that clofe intimacy which 
afterwards fubfifted between them. 

In the fpring of 1607, a new war breaking out between 
France and Spain, which expofed Bruffels to the danger of 
falling into the ha-ds of the former, Sir William fent his, 
ady and family to England ; but he himfelf remained there 

with his fifter till the Chn/tmas following, when he was or- 
dered by the king to come over privately^to London.. Ta- 
king the Hague in his way, he paid anothei vifit to De 
Witt, and, purfuant to his inftruftions, propofed thofe over- 
tures to him which produced the triple alliance. Soon after 
his arrival at the Britifh court, he returned, on the 16th 
of January 1668, with the chavaftef of envoy extraordi- 
nary and plenipotentiary to Holland ; where a conference 
being opened, he biought that treaty to a perfedt conclufion 
in the fhort {pace of five days. The ratifications of this al- 
liance being exchanged on the 15th of February, he re- 

■paired to bruifels; and a treaty being fet on foot betyoeen 
France and Spain*at Aix-la-Chapelle, be fet out for th^t 
place on the 24th of April in quality of his majefty’s am- 
baffador extraordinary and mediator. Here he arrived on 
the 27th : and it was chiefly owing to his afiiflance that the 
Spaniards were brought to fign the articles of that peace on 
the fecond of May. I his fervice being completed, he re- 
turned to Bruffels, with a view of remaining there in his 
foi mei ftation of rehdent ; but he received letters from the 
eail of Arlington, with the king's order to continue as am- 
bafiador, and to ferve his country in that quality in Hol- 
land, as, on account of the late alliances, his majefty was re- 
folved to renew a charaffer which the crown of England 
had ^difcondnued there fin'ce the time of king James. -Sir 
William being now left at liberty to return to England, em- 
braced the opportunity ; and. upon his arrival at London, 
he was received with every poflible demonftration of favour 
both by the king and the court. 

Setting out again for Holland, with his new chara&er 
of the king’s ambuffador, he arrived at the Flague in the 
end of Auguft 1668. Here he enjoyed the confidence of 
tnat great minifter DeWitt, and lived in great intimacy with 
the prince of Grange, who was then only eighteen years of 
age ; bat, in September 1669, he was hurried back to Enj- 
land by lord Arlington, who ordered him to pqt his foot m 
the ftirrup as foon as he fhould receive his letter. When Sir 
William waited on the earl, he found that he had not one 
word to fay to him ; for, after making him attend a lorn- 
time, he only allied him a few indifferent queftions refpedtmg 
his journey. Next day he was received as coolly by the 
king; but the fecret foon came out, and he was preffed to 
return to the Hague, and pave the way for a war with Hol- 
land. _ This, however, he excufed himfelf from having any 
hand in ; which fo much provoked the lord treafurer Clif- 
-ord, that he refufed to pay him an arrear of two thoufand 
pounds due from his embaffy. Difgufted with Arlington’s 
behaviour, which was fo unlike the friendfhip he had former- 
ly pro effed, Sir William now retired to his houfe atfSheen 
near Richmond, in Surry ; and in this retreat, when free 
from the hurry of bufinefs, he wrote his Obfervations on the 
United Provinces, and one part of his MifceUanies, in the 

lime 
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time oUU feconfi Dutch war. About the end of fummer, Tow^Af ^ ^ ^ argument for his compU- —rl 
' however, 1673, the king wilhing ^.Pat a^e H \jand to ance, that he had nobody to oonfult with at a time when 
Cent for Sir William, and denied him to go to he had the greatcft need of the bell advice.^ Notwithftand- 
negotiate a peace ; but powers having ■. baf. ing .d\[ this. Sir William declined the bug s ofiei, advifiug 
at this time to the Marquis de he Sp^amba^ g ^ a ke could confide and 
fador at London, Sir William was noon whole abilities he could depend. I h.s aavree the 
him : and a treaty was accordingly cona - • followed ; and the choice of the perions being concerted 
and the point carried rafting the <XrV ^i6n\ Seen his mljelty and Sir William, the old counci wa, 
tilh flag, which had been b hmg^ontdL L k;ng-6 diffolved four days after, and the new one eitabulhcd, of 

which the latter was a member. ... , 
In 168c the councils began again to be changed, on the 

king's illnefs, at the end ot fummer, and the duke o \ ork a 
return pri.atdy to court. In thi.}u„a»rc S,r Wtlham n- 
dearou'inir to bring to the king’s favour and bulinefs foi c 

*ti(h liap'. v'hicn nac otcu iu i i * 
he wa. iSom fcnt anibaffador to Holland to o«« the king a 
mediation between France and live sir 
war, which was accepted not long after; L p^’ared 
William Temple, and Sir Leolme Jenkina, < ( ;1_ 
ambaffadora and mediators; and N.meguai, »h'';h 

ham bad propofed was at ’/te'" upo^ £     . -o-;-o ■ t.h. Hague perfonsiolhom hilmajefty had\aken adifiike, it not an aver. 
,0 be the place of treaty. Dunn* hit fey at go rig > P met wiUl funh treatment Iron, them as » 
the prince of Orange, who was fond f „ fre(h diftafte t0 the court, at which he feldom made h.s ap- 
gnage, and of the plain Englifh way of «t,ng, corita y fo that he mfided prine,pally at bheen. Soon 
dined and flipped cnee or twice a weeK at h, houfe a P the king font for him again ; and having propofed 
bv this familiarity he fo much gamed the prince s conn ^ u_ r> u L as a,nbaffador mto Spain, bir William y an  a.i..„ r,» hvA a ronfidcrable hand in Hi dence and efteem, that he had a confiderable hand m 
marriao-e with the Pvincefs Mary, daughter of James II. 

In July 1676 he removed his family to Mmeguen, 
where hetot the remainder of that year without making 
any^progrefs in the treaty ; and the year following hi, on 
tas fent over with letters from the lord treaiurer, ordering 
him to return, and fucceed Mr Coventry as lecretary of 
Hate. In confeqnence of this order, Sir Wnham came over 
to England in the fpring of 1677 ; and thoug 1 
tof the fecretary's place was dropped at hisdehie, rc 1 _ 

return to NimeguL that year. About this time the prince 
havine the king’s leave to come over, he loon after mar 
the Princefs Mary ; and this gave occafion for a new cookie s 
toween lord Ariington and Sir William as be ajrithetai 
treafurer Ofborn, who was related to Sir .Vi.ham s lady, 
“Ire only privy to that affair. After the prince and prm- 
refs were gone to Holland, as the court always feemtd m- 
'ffneltofacur France, the king w.flied to engage bn 
William in fome negotiations with that crown . ^Sththispropolal,that heo^-p^ 

■oretenfions to the office of fecretary ; and defiring the lord 
Lafurer to acquaint his majefty with his mtentious^et.i 
*n Sheen in hopes of being taken at Ins woid. Lpon a 
difeovery; however, of the French defigns not to evacuate 
?he Spanilh towns agreed by the treaty to be delivered up, 
the king commanded him to go upon a third embafly to the 
Hates- with whom he concluded a treaty: by which England 
engaged, in cafe France refufed to evacuate the towns m 
forty^days, to declare war immediately agamft that nation 
but before half that time was elapfed, one Du Crols was 
fent from the Englifll court to Holland upon a bufmcL 
which damped all the good humour excited by the treaty 
there and which produced fuch hidden and aftomflung 
changes in this coultty, us gave Sir WiUium a diftaffe ,or 

back to Nimeguer, where the French 
delayed to flgn the treaty till the lalt hour ; but having con- 
cluded it, he8 returned to the Hague, whence he was foon 

fter fen for to enter upon the fec.eta.y's office, which 
Mr Coventry at length refol.ed to refign He accordmg- 
iy cSTovS, and wen, to court as ah h.s fnends Imped 
with a full intention of affirming h» 
fome difficulty, becauie he had not a Lat 
commons, thinking that, by his not ^ ^ 
public buftuefs would fuffer at ffich a cnUcal king 

atter this tne King icut w* 7 . j. 
that he ffiould go as ambaffador mto Spain, Sir William 
confented: but when his equipage was ^moft ready 
part of the money paid down for it, the king cia 
mind, and told him that he would have him defer his jour- 
rey till the end of the feffion of parliament, m which he was 
chofen a member for the miiverfity of Cambridge. In h.9 
feffion the fpirit of party ran fo high that it was impeff b 
to bring the houfe to any kind ot temper. The duke was 
fent into Scotland; but this would not fatisfy them, nor 
any thing but a bill of excluhon ; which Sir William lire- 
nuoufly oppofed, faying, that “ His endeavour ever ffiould 
be to unite the royal family, and that he would ^ver enter 
into any councils to divide them.’ Not long afte. tlu« 
period, [he parliament being diftolved by his ^ 
out the advice of his privy council, and contrary to what he 
ha^ promifed. Sir William made a bold fpeech agamit t , 
for which he was very ill ufed by fome of thoie fntnds who 
had been moll earneil in promoting the hail change n the 
miniftry. Upon this he grew quite tired ot public buinius, 
declined the offer he had of again Serving for tke ‘imverhty 
in the next parliament, that was foon after called, and met 
at Oxfo-d ; and feeing his majefty refolved to govern with- 
out his parliament, and to fupply his treafury through another 
channel! he retired to Sheen a few days after whence he 
fent word by his fon, that “ he would pafa the reft o. h 8 
davs like a good fubjeft, but would never more rnedJ' 
with public affairs.” From that time Sir William lived at 
this place till the end of that reign and for fome time m 
the next; when having purchafed a fmall hat, called cor 
Part, near Farnham in Surry, which he conceived a great 
fondnefafor on account ot its iolitude and letiremen , 
its healthy and pleafant ftuation, and being much aMe 
with the c-out, and broken with age and infirmities 
folved to fpend the remainder of his life in this agrecab 
retreat. In his way thither, therefore, he waited on k g 
James,.who was then at Windfor, and begged h.s favour and 
protection to one “ that would always live as a good ffib- 
jc£t. but, whatever might happen, never again i F 
any public employment >” deiirmg Ins majefty to give n 
credit to any thing he might hear to the contrary 
kinsr, who uled to fay that Sir William Fempk s charatte 
was always to he believed, promifed him whatever he dehredi 
gently reproached him-for not entering mto his fcrvi^, 
which, he laid, was his own fault; and kept his word as 
faithfully to Sir Wiffiam as S,, Wiffiam di. to to commons, ttnnKing uiai, u, - o , th faivlifully to Sir W illiam as on vv mmu. - 
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fafe, as it lay in the way of both armies, he went back to 
the houfe at Sheen, which he had given up to his fon ; to 
whom he reiu'ed leave, though importunately begged, to 
go and meet the prince of Orange at his landing : but a^ter 
king James's abdication, when the Prince reached Windfor, 
he went thither to wait upon his highnefs, and carried his- 
fon along with him. The prince preffed him to enter into 
his fervice, and to be feojetary of Hate j but his age and in- 
firmities confirming him in the refolution he had made not 
to meddle any more with public affairs, he was fatisfied that 
his fon alone fhould enjoy his mnjefty’s favour. Mr John 
Temple was upon this appointed ftcretary at wav; but he 
bad hardly been a week in that office, when he refolved to 
put an end to his own exigence ; which he did on the 14th 
of April 1689, by throwing himfelf out of a boat, hired 
for that purpofe, in (hooting Lofidon-bridge ; having firft 
put ftones into his nocket to make him link fpeedily. 

In J694 Sir William had the misfortune to lofe his lady, 
who was a very extraordinary woman, as well as an affec- 
tionate wife. He was then confiderably turned of fixty ; at 
which age he practiied what he had fo often declared to be 
Lis ooinion, that “ an old man ought then to confider hun- 
felf of no farther ufe in the world except to himfelf and his 
friends.” After this he lived four years, very much a fit Ti- 
ed with the gout ; and his ftrength and fpirits being worn 
out by the infirmities of age, he expired in the month of 
January 1698. He died at Moot-Park, where his heart 
was buried in a hlver box under the fun dial in his garden, 
opoofite to a window from which lie ufed to contemplate 
and admire the works of nature, with his filler, the ingeni- 
ous lady Gifford. This was according to his will ; in purT 
fuance of which his body was privately interred in Well- 
xninfter Abbey, and a marble monument erefted 'in 1722, 
a'ttr the death of lady Gifford, who refembled him in 
genius as well as in perton, and left behind her the cha- 
ta&er of one of the bell and moft conllant friends in the 
world. 

Sir William Temple's principal works are, 1. Memoirs 
from 1672 to 1692 : They are very ufeful for thofe who 
wifh to be acquainted with the affairs of that period. 2. Re- 
marks uoen the State of the United Provinces. 3, An 
bntroduftien to the Hiftory of England : This is a Sketch 
of a General Eli Rory. 4- Letters written during his lail 
embaffes. And. 5. Mifcelianies, which contain a great 
many curious pieces that difplay confiderahle depth of 
thought. Lie was an aecmnplifhed gentleman, a found 
politician, a patriot, and a great feholar. And if this great 
idea fhould perchance be ihaded by fome touches of •vanity 
and [p/een, the reader will be fo candid as to confider, that 
the greateft, wiftft, and the beft of men, have Rill fome 
failings and imperiedtions which are infeparable from human 
nature. 

Tempj.e, teinplum, a public building, eredled in honour 
of fome deity, either true or falie ; and wherein the people 
meet to pay religious worfhip to the fame. The word is 
formed from the Latin temp/urn, which fome derive from the 
Greek fignifying the lame thing ; and others from 
riy.va, alfcindo, “ I cut off, I feparate,”' in regard a temple is 
a place ieparated from common ufe? ; others with more 
probability derive it from the old Latin word templarer “ to 
contemplate.” It is certain the ancient augurs gave the 
name trmpla to thofe parts of the heavens which were marked 
out for the obfeivation of the flight ot birds. T heir formula 
was this: ‘Timpla tefqua Junto. Temples were originally all 
open, and hence received their name. See Phil. Tranf. n° 
471. fedd, 5. where we have an account of an ancient tem- 
ple in Ireland of the fame fort as our famous Stonehenge. 
The word temp turn > ia its primary fenie among tire old Ro- 

mans, flgnlfied nothing more than a place* £et apart and Temple, 
confecrated by the augurs, whether incloicd or open, in the ,"uJ 

city or in the fields. 
Clemens Alexandrinus and EuXebius refer the origin of 

temples to the fepulehres built for tire dead. This notion 
has been lately illuflrated and confirmed by a variety of tef- 
timoaies by Mr Farmer in his Treatife on the Worfhip of 
Human Spirits, p. 374, &c. Herodotus and Strabo will 
have the Egyptians to have been the firfl who built temples 
to the gods. The firft erected in Greece is aferibed to /' 
Deucalion, by Apollonius, Argonaut, lib. iii. In anti- 
quity we meet with many people who would not build any 
temples to their gods for fear of confining them- to too 
narrow bounds. They performed their facrifices in all 
places indifferently, from a perfuallon that the whole world 
is the temple of God, and that lie required no other. This 
was the dofirine of the magi, followed by the Perfians, the 
Scvthians, the Numidians. and many other nations mention- 
ed by Herodotus, lib. i. Strabo, lib. xv. and Cicero in hi* 
fecend oration againfl Verres. 

The Perfians, who worfhipped the fun, believed it would 
wrong his power to inclofe him in the walls of a temple, 
who had the whole world for his habitation ; and hence, 
when Xerxes ravaged Greece, the magi exhorted him to 
deftroy all the temples he met with. 

The Sicyoniar s would build no temple to their godef* 
Coronis ; nor the Athenians, for the like reafon, erect any 
flatne to Clemency, who, they faid, was to live xn the heart* 
of men, not within ftone walls. 

The Bithynians had no temples but the mountains to 
worfhip on ; nor had the ancient Germans any other but 
the woods. 

Even fome philofophers have blamed the ufe and building 
of temples, particularly Diogenes, Zeno, and his followers 
the Stoics. But it may be faid, that if God hath no need 
of temples, men have need of places to meet m for the pu- 
blic offices of religion: accordingly temples may be traced 
back even into the remoteft antiquity. See HoJ'pinian de 
On Jive "Templar um. 

The Romans had feveral kinds of temples ; whereof thofe 
built by the kings, Sec. confecrated by the augurs, and 
wherein the exercife of religion was regularly performed, 
were called, byway of eminence, temp/a, “temples.” Thofe 
that were not confeevated, were called #des. The little 
temples, that were covered or roofed, they called /rdicu/at. 
1 hole open, fneella. Some other edifices, confecrated to 
particular myfteries of religion, they called Jana and de- 
lubra. 

All thefe kinds of temples, Vitruvius tells us, had other 
particular denominations, according to the form and man- 
ner of their conftruftion, as will be hereafter fpecified. 

Indeed the Romans outdid all nations- with regard to 
temples : they not only built temples to their gods, to their 
virtues, to their difeafes, &c. but alfo to their emperors, 
and that in their life time; iaftanoes whereof we meet with 
in medals, inferiptions, and other monuments. Horace 
compliments A uguftus hereupon, and fetshim above Hercu- 
les and all the heroes of fable ; becaufe thofe were admit- 
ted into temples only after their death,, whereas Auguituo 
had his temples and altars while living. 

pro-fend till mnturos forgimur honores ; 
juranJaJjue taum per nomen ponimus anas. 

- EpLfL ad Aug, 

Suetonius, on this occafion, gives an inftance of the mo- 
deffy of that emperor, who would allow of no- templei being 
eredted to him in the city ; and even in the provinces, where 
he knew it was ufual to inife temples to the very proconfuls, 

ref ufed 
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t0 Phyfic,,an3» were ^Hed tempora, of any kind without breaking. 
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ment. 

from their fhowing the age or time of a man by the colour 
the hair, which turns white in this part before any 

other ; wnich 1 lomer feems to have been aware of, bv his 
calling men policcrotaphi, q. d. “ grty-templed.” 7 

rE^il ORAL, a term generally ufed for fecular, as a 
diftmction from ecclefiaftical. Thus we fay temporal lords 
and fpiritual or ecclefiaftical lords. 

TEMPO RALLIES offiisuors, are the revenues, lands, 
tenements, and lay-fees, belonging to bifhops, as they are 
barons and lords of parliament. J 

The cuftody of the temporalties of bilhops forms a branch 
of the kings ordinary revenues (fee Revenue.) Thefe 
upon the vacancy of the bifhopric, are immediately the 
rrrht of the king, as a confequence of his prerogative in 
church matters; whereby he is conlidered as the founder of 
all archbrmopncs and bilhoprics, to whom, during the va- 
cancy, they revert. And for the fame reafon, before the 
diliolution of abbeys, the king had the cuftody of the tern- 
poralties of all fuch abbeys and priories as were of royal 
foundation (but not of thofe founded by fubjeas), on the 

-death of the abbot or prior. Another reafon may alfo be 
given why the policy of the law hath veiled this cuftody in 

, ^ k-beCaU/e’ as the ^cceffor is not known, the lands and poiTemcns of-the fee would be liable to fppil and devaf- 
tation if no one had a property therein. Therefore the 

‘‘W }'as the king> not the temporalties themfelves, 
but the cuftody of the temporalties, till fuch time as a fuc- 
ceiior is appointed ; with power of taking to himfelf all the 
intermediate profits, without giving any account to the fuccef- 
ior; and with the right of prefenting (which the crown very 
frequently exermfes) to fuch benefices and other preferments 
as (all within the time of vacation. This revenue is of fo 
high a nature, that it could not be granted out to a fub- 
jed, before or even after it accrued/but now, by the fta- 
tute 15 Edw III. ft. 4. c. 4 & 5. the king may, after the 
vacancy, leafe the temporalties to the dean and chapter; 
laving to himfelf all advowfons, efcheats, and the like. Our 
ancient kings, and particularly William Rufus, were not 
on y remarkable for keeping the bifhoprics a long time va- 
cant, for the fake of enjoying the temporaities,'" but alfo 
committed horrible waftes on the woods and other parts of 
the eftate ; and to crown all, would never, when the fee 

X 1 A *he biaMP .h“ tempolities again. 

t ' c -i•. , . , ^ 13 ^ie quality oppo-TenaruiTir* 
fi V?M?ATT5’T0TrThntt-kn5fS- S" STtMGTH Of MaUrL/,. _ II 1 ±.JN ACULUM, in forgery, au inftrument.ufed in am- ^ene<*0j1, 

putation, for pulling out bleeding veflels that are to be tied 
by ligatures. See Surgery. 

TENAILLES and ) 0 ^ 
TENAILLIONS. j bee Fortification, Sea. L 

§ 3 and p. 
1 ENA NT, one that holds lands or tenements of fome 

l0r,p^x!a"^)
T

r
J
d’ by rent> fealt7’ &c. See Tenure. 

TENrH WtV i Sf L0X,A> fPccies r3- 
'rFMTVp’ij1" lch

r
thy°IoS7-. See ^tprin us, fpecies 3. ENDER, a fmall fhip in the lervice of men of war, 

faryCarrying men’ prOVlfIOns, °r anP thin§ cIfe that is necef- 
TENDONS, in anatomy, are white, firm, and tenacious 

parts, contiguous to the mutcles, and ufually forming their 
extremities. See Anatomy, n' 85. 

TENEBRIO, in natural hiftory, a genus of infeds be- 
OHgmg to the order of Coleoptem. The antennas are monili- 
form, the laft joint being roundifli; the thorax is plano-con- 

an,d "lar5nat^15 ^e hcad Pr°jeaing> and the elytra are omewhat ftiff. ^ Gmehn enumerates about 63 fpecies. The 
larvas of fome live in damp places under ground among rub- 

j h i °h others in flour and different kinds of food, where 
they undergo their metamorphofis. The perfed infeds are 
very troublesome m houfes ; eating bread, meat, &c. They 
precipitately avoid the light ; reforting in troops to dark 
oamp cellars, where putrefadion allures and nourifhes them. 
1 hey are all or a very dark gloomy appearance, from which 
circumftance they take their name. 

TENEDOS (anc. geog.), an ifland on the coaft of 
I roas, at the diftance of 40 ftadia from the continent, and 
00 in compafs ; with a cognomina! Aiolian tewn, and a 
temple of Apollo Smintheus. Its origin is derived fromTennes 
or 1 enes, who being expofed in a coffer or bog by his father 
Lygnus the Thracian, at the inftigation of the mother-in-law' 
was by fate carried to this ifland, made king of it, and at 
length worfmpped as a god on account of his virtues. The 
ifland was famous for its earthen ware, for which purpofe it 
had an excellent red clay ; and hence Bochart would derive 
the appellation from tinedom, a “ red clay.'” Ter.edia Cecuns 
is a proverbial faying to denote feverity ; from a law there 
-palled, that perfens found in the ad of adultery fhould be Ltllipurclil 

nmg of his reign, promifing neither to fell, nor let to farm, 
or take any thing from, the domains of the church, till the 
ucccffor was mftalled. And it was made one cf the arti- 

cles of the great charter, that no wafte fhould be committed 
in the temporalties of bifhoprics, neither fhould the cufto- 

-ur ^d‘ fame is ordained by the ffatute of Weftm.nfter the firft ; and the flatute I4 Edw^. III. 
aV.4, c.; 4* (wlllch permits-a leafe to the dean and chap- 

t<U is Hill more explicit in prohibiting the other exadions. 
j. vvas alio a frequent abufe, that the king would, for trif- 
T£. or .no. caufes». fe,‘ze.the temporalties of bifhops, even 
a ! leil lvcs> in^0 own hands : but thig is guarded againft by ftatute 1 Edw. III. ft. 2. c. 2 

b 

fid - li re!enue op ^ie kmg, which was formerly very con- 
{onV is now by a cuftemary indulgence almoft induced 
iecr't j 0r’ at: Prffent> as foon as the new bifliop is con- a ec and confirmed, he ufually receives the reftitution of 

an.i ^Porslties quite entire and- untouched from the kinp-; 
•1Cn’ arid 0°* fooner, he has a fce-fimple in his bi " nci and may maimain   "tor'll j ' in 1115 ui* 

’ TFNAPTn^rr^ai'ntai'n aa' aBrion for the profits. 
dies hv u- , , ’ *n ratnraI philofophyr, that quality of bo- 

v0. yvttt fu^ain a confideiable, preflure or force AVIII Part I. 

memorial of the king and his fon, and on the <-everfe an axe, 
(Arn.etle). I his ifland ftill retains its ancient name.; and 
is one of the fmallefl iftands of the Archipelago, fltuated 
near the coaft of Leffer Afia, weft of the ruins of Troy 
A is chiefly rocky, but fertile, being remarkable for produ- 
cing the belt Mufcodine wine in the Levant ; and its pafi- 
tum, thus near the mouth of the Hellefpont, has piven it 
importance in all ages; vefTels bound toward Coiiftantinople 
finding fhelter 111 ns port, or.fafe anchorage in the road, du- 
ring the Etefian or contrary winds, and in foul weather. 
1 lie emperor Juflinian erected a magazine to receive the 
cargoes of the corn-fhips from Alexandria, when detained* 
there. fins was a lofty building, two hundred and eiVhty 
feet long and mnety broad. I’he voyage from Egypt wa3 

rendered lefs precarious, and the grain oreferved until it 
could be t ran (ported to the capital. Afterwards, during- 
the troubles of the Greek empire, Tenedos experienced 
a variety of fortune. The pirate?, who infefied tliefe 
feas, made it for many years their .place of rendezvous.; 
and Qthman fcized it in 1302, procured veflels. and 
thence iubdued the other iflands of the Archipelago It 
has continued in the pofTeffion of tlie Turks ever fince 

f ^ and 
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Tenerlff. and on the eaftern fide is a pretty lar^e town, 

^ V   the foot of a mountain, with a fine harbour commander by 
a caftle. E. Long. 27. O. N- Lat. 29. 3 
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feated at very gayly 

Gin's Ht- 
Jloriuit Ac- 
count of the 
Canary 
J/lands- 

'altle. x*. jLjOuu. x/. u. x'i- ^j- _ , . 
TENERIFE, an ifland of Africa, and one of the Canaries 

being the mod confiderable for riches, trade, and extent. 
It lies to the fouth of the ifland of Salvages, to the weft of 
the Grand Canary, to the north of the ifiand of Gomera, 
and to the call of that of Palma. It is of a triangular form, 
being about 45 miles in length and 20 m breadth; and m 
the centre is the famous peak, called by the natives L- <- 
Teyde, which in clear weather may be feen at the d.flance 
0/1 20 miles, like a thin blue vapour very little darker th 

The moft frequented harbour is called Santa Crwz, which 
is on the. fouth fide of the ifland, and where fhips with good 
anchors and cables may be fafe in all weathers. At this 
port is the principal commercial town in the ifland, calLd 
alfo Santa Cruz, in the middle of which is a mole, built at 
a vait expence for the convenience Oi landing ; etween ^ e 
mole and the town is a fort called St Philips, and near rt is 
a deep rocky den or valley, beginning at the fea (bore, and 
running far in land, which would render the attack of an 
enemy" very difficult; there are alfo other forts for its de- 
fence, all joined together by a thick itone wall, and mount- 
ed with cannon. . , , , 

Santa Cruz is'a large town, containing feveral churches 
and convents, an hofpital, and the belt conftruaed private 
buildings of any in the Canary iflands. It contains about 
ycoo inhabitants ; it is not fortified on the land hde, and 
ail the country near it is dry, ftony, and barren. 

About four leagues to the fouth of Santa Cruz, dote to 

TEN 

very payxy, and are feldoTO feen without long fworda. It Tmr 
is remarked, that few of them walk with dignity and eafe ; 
which maybe attributed to the long cloaks they ufually^; 
wear. The women wear veils : thofe worn by the lower s 
ranks are of black fluff, thofe of the higher of black filk;V8/„)P| 
and fuch among the latter as have any claim to beauty are 18. I 
far from being over careful in concealing their faces by them 
The young ladies wear their fine long black hair plaited, and 
faftened with a comb or a riband on the top of the head. 

The common people, and in this they refemble the inha- 
bitants of moft of the iflands in the Pacific Ocean lately dii- 
covered, have in them a ftrong tendency to thieving ; they 
are befides lazy, and the moft importunate beggars in the 
work!. “ I obierved likevvife (fays Mr White) that the itch 
was fo common among them, and had attained fuch a de- 
cree of virulence,, that one would almoft be led to believe 
it was epidemic there. Some of the women are fo aban- 
doned and fhamelefs, that it would be doing an injuft.ee to 
the proftitutes met with in the ftreets of London to fav 
they are like them. The females of every degree^ aie faid 
to be of an amorous conftitution, and addifted to intrigue; , 
for which no houfes- could be better adapted than thofe in 

“ The manufactures carried on here are very few, and the 
produft of them little more than ihfficient for their own 
confumption. They confift of taffeties, gauze, coarfe linens, 
blankets, a little filk, and curious garters. _ 1 he principal 
dependence of the inhabitants is on their wine (their flap e 
commodity), oil, corn, and every kind of flock tor hipping. 
With thefe the ifland abounds : and, m their feafon, pro- 
duces not only the tropical fruits, but the vegetable pro 

th^Tlh^ .^Tapel caUed ^Tgtah^t”' 
our Lady of Candelane, in which is an image of the irgm J / 1 £ peems better adapted for the refto- 
Mary, that is held in as mnch reverence here as that of climate. Indeed none teems ‘ 
Diana was at Ephefus. This chapel endowed with fo ration o 
many ornaments that it is the rickeft place m all the ieven 
iflands. At a certain feafou of the year almoft all the in- 
habitants go thither on pilgrimage, and innumerable and 
incredible itories are related and umverfaUy believed con- 
cerning this image. n . . . 

About four miles in land from Santa Cruz Hands the city 
of St Chryftobal de la Laguna, which is the metropolis of 
the ifland, and contains two parifli churches and five con- 
vents, but has no trade, being inhabited principally by the 
gentry o^ the ifland; the inhabitants are numerous, yet no- 
body is feen in the ftreets, which are lolitary and defolate, 
fo that graft grows in thofe that are moft frequented, i nere 
are many other towns in the ifland which contain a great 
number of people, but none are more than three leagues 
from the fea. r r • 

All the fertile ground within a league of the lea is co- 
vered with vines ; that of the next league is fawn with corn, 
the third is adorned with woods, and above the woods are 
the clouds, for the ifland gradually alcends fom the fea, 
riling on all fides till it terminates in the peak, which is the 
centre. . . 

On the fouth-eaft of the ifland inland from ' Candelaria 
jg a town called Guimar, where there are Come families which 
know themfelves to be the genuine unmixed offspring of 
the original natives; but they know nothing of the man- 
ners of their anceftors, nor liave they prelerved any remains^ 
of their language. They are fairer than the Spaniards of 
Andalufia. 

Teneriff contains about 96,000 perfons, fuppofed to be 
equal to the number of inhabitants of all the reft of thefeven 
iflands put together. The peafants in general are wretch- 
edly clothed ; when they do appear better, they are habited 
in the Spanifh fafhion. The men, in a genteeler line, drefs 

ration of a valetudinarian ; as, by going into the mountains, 
he may graduate the air, and chooCe that ftate of it which • 
befl fuits his complaint. But although the inhabitants arc 
thus healthy, and have fo little occafion for medical aid, they 
loudly complain of the want of knowledge m the profeffional • 
gentlemen'of the ifland.” r • nr 

The height of the peak of TenerilT has been fo vanoufly - 
eftimated and calculated by different travellers and geogra- 
phers, that we can only take the mean between the two^-j 
extremes of their decifions. Dr Halley allows but two^, 
miles and a quarter from the level of the fea to the fum-^ 
mit of the fugar-loaf, whilft the Spamfh account of the Ca- 
narv iflands transited by Mr Glas in 1763, makes * no 
lefs than five miles; and others have afiigned a height d. - 
ferent from both thefe. That it is an extmguifhed vol- 
cano is univerfally known ; and we are perfuaded that the - , 
following account of the crater, and or fome experiments 
made on its brink by M. Mongez on the 24th of Augult 
178 c, will prove not unacceptable to-our chemical readers. 

“ The crater of the peak of Teneriff (fays he) is a true . | 
fulphur-pit, fimilar to thole of Italy. It is about sofa- 
thorns long and 40 broad, riling abruptly from eaft to welt. 
At the edges of the crater, particularly on the under fide, 
are many fpiracles, or natural chimneys, from which , 
exhale aqueous vapours and iulphureous acids, which are io 
hot as to'make the thermometer rife from 9" to 340 of Reau- 
mur. The infide of the crater is covered with yellow, red, or 
white, argillaceous earth, and blocks of lava partly decom- 
pofed. Under thefe blocks are found iuperb cryftals of iul- 
phur; thefe are eight-fided rhorr.boidal cryftals, iometimes an 
inch in length, and, I fuppofe, they are the fined cryftals °t 
volcanic fulphur that have ever been found. The water tha. 
exhales from the fpiracles is perfeftly pure, and not in the 
kaft acid, as I was convinced by feveral experiments. ^ 
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ffurl/F. “ The elevation of the peak above the level of the fea is height of about five feet, indicated three degrees, while en Tenefniu* 
~v near 1900 toii'es; which induced me to make feveral chemi. the ground it pointed only to one and a half. The ele&d- , lj 

cal experiments in order to compare the phenomena with city was pofitive” W. Long. 16. 18. N. Lat. 28. 29. ,Ttn'frtn' ■ 
thole^ that occur in our laboratories, i lhall here confine FENKSMUS, in medicine, a name given by medical 
^ W merely to the reiults. writers to a complaint which is a continual defire of going 

“ Fhe volatilization and cooling of liquors were here very to {tool, but without any {tool being ready to be voided’ 
confiderable. Half a minute was iufficient tor the diffipa- This is properly no primary difeafe, but merely a fympto- 
tion of a pretty {trong dole of aether. I he a<5tion of acids matic one, and differs in degree according to the dileafe on 
on metals, earths, and alkalis, was flow ; and the bubbles which it is an attendant. See Medicine, n° i i i. 
which efcaped during the effervefcence were much larger TENIERS (David), the Elder, a Flemifh painter, born 
than ordinary. The produ&ion of vitriols was attended with at Antwerp in 1582. He received the firll rudiments of 
very lingular phenomena. That of iron afl'umed all at once his art from the famous Rubens, who highly efteemed him 
a very beautiful violet colour, and that of copper was fud- for his promifing genius, and with great fatisfaftion exarm- 
tknly precipitated of a very bright blue colour. I examined ned and commended his defigns. From the fchool of that 
the moiiture of the air by means of the hygrometer, of pure celebrated painter Teniers went to finilh his {Indies at Pvome., 
alkali, and of vitriolic acid ; and I thence concluded, as well He attached himfelf to Adam Elflreimer for fix years ; and 
as from the diredion of the aqueous vapours, that the air from the inftruAions of two fuch incomparable mafters, he 
was very dry ; for at the end of three hours the vitriolic formed to himfelf a peculiar ftyle, which his fon cultivated 
acid had fuffered hardly any change either in colour or fo happily afterward as to bring it to the utmoft perfcAion. 
weight; the fixed alkali remained dry, except near the edges His pictures were fmall; and his fubjeds ufually ihops, ela- 
of the vi fiel ^that contained it, where it was a little moifl; boratories, humorous converfations, and rural feftivities. 
anc Sauffuie s hygrometer pointed to 64°, as nearly as the I he demand for his pieces was univerfal; and even his ma- 
jmpetuous wind which then blew would permit us to judge, fter Rubens thought them an ornament to his cabinet. He 

“Liquors appeared to us to have loft nothing of their fmell died at Antwerp in 1649. 
or {Length at this height; a circumftance which contradiAs Teniers (David) the Younger, alfo an admirable pain- 
all the tales that have hitherto been related on this head : ter, was the fon of the former, and was born at Antwerp 
volatile alkali, ether, fpmt of wine, retained all their ftrength; in 161 o. He obtained the name of Ape of Painting, from 
the Imoking fpmt of Boyle was the only one that feemed his imitating the manner of different painters with fuch ex- 
to have loft any fenfible portion of us energy. Its evapora- aAnefs as to deceive even the niceft judges. He improved 
tion, however, was not the lefs quick ; in 30 feconds, a greatly under his father, and obtained ftich reputation as in- 
quamity which I had poured into a cup was entirely vola- troduced him to the favour of the great. The archduke 
tihzed ; and nothing remained but the iulphur which tinged Leopold William made him gentleman of his bed chamber; 
the rims and the bottom. Y hen I poured the vitriolic and all the piAures of his gallery were copied by Teniers, 
acid on this liquor, there happened a violent detonation, and and engraved by his d.’reAion. The king of Spain and 
the vapours that arole had a very fenfible degree of heat. Don Juan or Auftria fet fo high a value on his piAures, 
l ined, to form volatile alkali by deeompofing LI ammo- that they built a gallery on purpofe for them. William 
mac with the fixed alkali; but the produAion was flow and prince o Orange honoured him with his friendflrip ; and 
hardly fenfible, while at the level of the lea this procefs, Rubens not only efteemed his works, but afiifted him with 
made with the fame fubftances, in the fame proportions, his advice. His principal talent lay in landfcapes adorned 
lucceeded very readily and in abundance. with fmall figures. He alfo painted men drinking and 

/si was curious to inveftigate the nature of the vapours fmoking, ehemifts elaboratories, country fairs, and the like, 
that exhale from the crater, and to know whether they His fmall figures are fuperior to his lanre ones. He died 
contained inflammable air, fixed air, and marine acid, I made in 1694. 
the following experiments : I expofed on the edge ot one 1 he works of the father and fon are thus diftinguifiied ■£ 
o t ie (piracies a niiious folution oi fflver in a cup ; it re- I he latter dilcover a finer touch and freflier pencil, greater 
mamed mere than an hour in the midft of the vapours which variety of attitudes, and a better dilpofition of the figures, 
were continually exhaling, but without any fenfible altera- The father retained fomething of the tone of Italy in his 
tion ; which fufficiently {hews that no vapours of marine colouring, which was {Longer than the Ton’s ; befides, the 
acid exhale from the crater. I then poured into it fome fon ufed to put at the bottom of his piAures, David Te- 
orops of marine acid, when a precipitation of luna cornea niers, junior. 
immediately enfued but inftead of being white, as that Abraham, another fon of David the Elder, was equal, if 
precipitate generally is, it was of a fine dark violet colour, not fuperLr, to his father and brother in the expreffion of 
which quickly became grey, and it aflumed the form of fmall his cbaraAers, and his underftanding the c/aro obfeuro ; 
icaly cry Hals. I hefe were very diftmA when looked at though he was inferior in the fprightlinefe of his touch, 
with a glafs, and they were even vifible to the naked eye. and the lightnefs of his pencil. 
I think myfelf juftifiable in attributing this alteration of TENLSON (Dr Thomas), archblfhop of Canterbury, 
colour to the vapours of inflammable air, according to iome was born at Cottenham in Cambridgdhire in 1636 : and 
experiments that .1 have made on the precipitation of lunea ftudied at Corpus Chrifti college in Cambridge. In his 
cornea in tuch air Lime-water, expofed for three hours youth, while the fanatical government lafted, he applied him- 
on the margin of the crater, and in the neighbourhood of {elf to phyfic; but afterward went into orders-, and was 
a iptracle, was not covered with any calcareous pellicle, nor fome time minifter of St Andrew’s church, Cambridge ; 
evtn hardly with any filmy appearance ; which proves, in where he attended the fick during the plague in 166 c, 
rny opinion, not only that no vapours of fixed air exhale from which his parifhioners acknowledged by the"prefont of a 
the crater, but that the atmofpheric air, which reits upon it, piece of plate. He {bowed himfelf very aAive again!! the 
contains very little of that air, and that the inflammable va- growth of Popery by his writings both'in king Charles and / 

pours and lulphm-eous acids aloneare fenfible and conliderable. Ling James’s reigns : in 1680 he was prefented to the vi- 
Ihe electricity of the atmofphere was pretty confiderable, -oarage of St Martin’s in the Fields, London, to which pa- 
Ur baullure 3 AeArometer, when held m the baud at the nfh he made feveral donations; and among others, endowed 
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a free fcloc!, and built a handfome library, which he fur- 
nifhed with theful books. King William and queen Maty, 
in 1689, prefented him to the archdeaconry of London’ * 
j 601, he was nominated to the fee ot Lincoln, aim in 1^9+ 
he Succeeded Dr Tillotfon as archbilhop of Canterbury. 
He performed all the duties of a good primate for 20 years, 
311 TENNIS,7 a^play at which a ball is driven by a racket; 

As many oerfons would become players at tennis, provided 
they could eafily undetftand the rudiments t l^§arre’ 
as to form fome judgment of the players, or at leal to _ no 
who wins and wl.o lofe,,, we have here attempted to pee o 
plain a defeription of it, that no one can be at '“V' ' 
he fliould belt or play. As to the executive part, it requir 
great prafxice to make a good player, fo that no^h‘nS ^ 
be done without it; all we prefume to do is ^ give anum 
fuxht into the game, whereby a perfon may not feem a total 
ft ranger to it when he happens to be in a tennis cour . 

The game of tennis is played in molt capital cities in 
Europe, particularly in France, from whence vve may ven- 
ture to derive its origin. It is efteemed with many to be 
one of the moft ancient games in Chriftendom, and long be- 
fore kimr Charles I.’s time it was played in England. 

This game is as intricate as any game whatever; a per- 
fon who is totally ignorant of it may look on for a month 
together, without being able to make out how t ic gam<y^ 
decided. Therefore we lhall begin by defcribmg the court 
in which it is olayed- . 1 * 

The fize of a tennis court is generally about or 97 
feet by or 34, there being no exa& dimer.fion afenbed to 
its proportion, a foot more or lefs in length or width being 
of no confequenee. A line or net hangs exaftlyacrofs the 
middle, over which the ball muft be ftruck, either with a 
racket or board to make the ftroke good. Upon the en- 
trance of a tennis-court, there is a long gallery which goes 
to the dedans, that is, a kind of front gallery, where fpefta- 
tors ufuallv Hand, into which, whenever a ball is ftruck, it 
tells for a certain ftroke. This long gallery is divided into 
different compartiments or galleries, each of which has its 
particular name, as follows; from the line towards the de- 
dans are the JirJl gallery, door, fecond gallery, and the lajt gal- 
lery, which is called the fervice fule. Erom the dedans to 
the laft gallery are the figures 1, 2, 3, 4> 5> 6> ata yard 
diftance each, by which the chaces are marked, and is one 
of the moft effential parts of the game, as will appear m tae 
following defcnption. ,r , r n 77 j 

On the other fide of the line are alfo the>/ gallery, doer, 
fecondgallery, and lajl gallery; which is called the 
jide. Every ball ftruck into the laft gallery on this hoe 
reckons for a certain ftroke the fame as the dedans, be- 
tween the fecond and this laft gallery are the figures 1, 2, 
to mark the chaces on the hazard-fide. _ Over this long gal- 
lery, or thefe compartiments, is a covering, called the pent- 
houfe, on which they play the ball from the fervice-fide, in 
order to begin a fet of tennis* from which it is called a 
•vice. When they mifs putting the ball (fo as to rebound 
from the pent-houfe) over a certain line on the fervice-fide, 
it is deemed a fault, two of which are reckoned for a ftroke. 
If the ball rolls round the pent-houfe, on the oppofite fide or 
the court, fo as to fall beyond a certain line deferibed for 
that purpofe, it is called pajfty reckons for nothing on either 
fide, and the player muft ierve again. 

On the right-hand fide of the court from the dedans is 
what they call the tambour, a part of the wall which pro- 
iedfs, and is fo contrived in order to make a variety in the 
ftroke, and render it more difficult to be returned by the 
adverfary ; for when a ball ftrikes the tambour, it varies its 
diiedlion, and requires fome extraordinary judgment to ie> 
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turn it over the line. The laft thing on the right hand fide Tenn’i 
is called the grill, wherein if the ball is ftruck, it is alfo 15, '“—V 
or a certain ftroke. 

The o-ame of tennis is played by what they c?A\Jet:; a let 
of tennis confifts of fix games: but if they play what is 
called an advantage-fet, two above five games muft be won 
on one fide or the other fucceffively, in order to decide; or, 
if it comes to fix games all, two games muft ftill be won on 
one fide to conclude the fet ; fo that an advantage-fet may 
laft a? confiderable time ; - for which kind of fets the court is 
paid more than for any other. ., . 

We muft now deferibe the ufe of the chaces, and by what 
means thefe chaces decide or interfere fo much in the game; 
When the player gives his fervice at the beginning of a let, 
his adverfary is fuppofed to return the ball; and wherever it 
fall0 after the firft rebound umouched, the chace is called 
accordingly ; for example, if the ball falls at the figure 1, 
the chace is called at a yard, that is to fay, at a yard front 
the dedans : this chace remains till a fecond fervice is g'-ven ; 
and if the player on the fervice fide lets the ball go after his 
adverfary returns it, and if the ball falls on or between any 
of thefe figures or chaces, they muft change lides, there be- 
ing two chaces ; and he who then will be on the hazard 
fide, muft play to win the firft chace ; which if he wins by 
ftriking the ball fo as to fall, after its firft rebound, nearer 
to the dedans than the figure 1, without his adverfary s be. 
ing able to return it from its firft hop, he wins a ftroke, and 
then proceeds in like manner to win the fecond chace-, 
wherever it fhould happen to he. If a ball falls on the line 
with the firft gallery door, fecond gallery, or laft gallery, 
the chace is likewife called at fuch or inch a place, naming 
the gallery, door, &c. When it is juft put over the line, it 
is called a chace at the line. If the player on the fervice- 
fide returns a ball with fuch force as to ftnke the wall on 
the hazard-fide fo as to rebound, after the firft hop over the 
line, it is alfo called a chace at the line. 

The chaces on the hazard-fide proceed from the ball be- 
ing returned either too hard or not quite hard enough ; fo 
that the ball after its firft rebound falls on this fide of the blue 
line, or line which deferibes the hazard-fide chaces ; in which 
cafe it is a chace at 1, 2, &c. provided there is no chace de- 
pending When they change fides, the player, in order to 
win tins chace, muft put the ball over the line anywhere, is 
that his adverfary does not retain it. When there id k> 
chace on the hazard-fide, all balls put over the line from the 
fervice fide, without being returned, reckon for a. ftroke. 

As the game depends chiefly upon the marking, it wdi 
be neeeffary to explain it, and to recommend thofe who play 
at tennis to have a good and unbiased marker, for on hiin 
the whole fet may depend : he can mark in favour of the 
one and againft the other in fuch a manner, as will render 
it two to one at ftarting, though even players. Inftead ot 
which the marker ffiould be very attentive to the chaces, 
and not be anyway partial to either of the players. 

This game is marked in a very fingular manner, 
makes it at firft fomewhat difficult to underftand. ihe fmt 
ftroke is called 15, the fecond 30, the third 40, and the 
fourth game, unlefs the players get four ftrokes each ; u* 
that cafe, inftead of calling it 40 all, it is called deuce; a1 ter 
which, as foon as any ftroke is got, it is. called advantage ; 
and in cafe the ftrokes become equal again, deuce again, ti» 
one or the other gets two ftrokes following-, which win the 
game ; and as the games are won, fo they are marked ana 
called ; as one game love, two games to one, &c. towards 
the fet, of which fo many of thefe games it confifts. 

Although but one ball at a time is played with, a number 
of balls are made ufe of at this game to avoid trouble, and 
are handed to the players in bafkete for that purpofe: by 
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which means they can play as lonw as they pleafe, without 
ever having occafian to ftoop for a ball. 

As to the odds at tennis, they are by no means fixed, 
but are generally laid as follow : 

Upon the fir ft ftroke being won between even players, 
that is, fifteen love, the odds are of the fingle 
game - - - 7 to 4 

Thirty love - -41 
Forty love - 81 
Thirty fifteen - 21 
Forty filteen - - 51 
Forty thirty - -31 

The odds of a four game fet when the 
firft game is won, are >74 

When two games love 4 I 
Three games love « 8 to 1 

When two games to one -21 
Th ree games to one - 51 

The odds of a fix game fet when the 
firft game is wmn, are - 3 2. 

When two games love -21 
Three games love - 41. 
Four games love - 10 I 
Five games love ~ 21 1 

When two games to one » 8 5 
Three games to one - 52 
Four games to one - 51 
Five games to one - 15 I 

When three games to two - 7 4 
Four games to two - 41 
Five games to two * 10 3 

When four games to three -21 
Five games to three - 5 1 

The odds of an advantage fet when 
the firft game is won, are. 5 4 

When two games love - 7 4 
Three games love - ' 3 1 

Four games love - » 5 T 

Five games love - - 15 1 

When two games to one - 4 3 
Three games to one - 21 
Four games to one « 72 
Five games to one - •> 10 # 1 

When three games to two - 3 2 
Four games to two - 3 1 

Five games to two - 81 
When four games to three - 8 5 

Five games to three - 31 
When five games to four - 21 
When fix games to five - 5 2 

The foregoing odds, as beforefaid, are generally laid, hut 
the chaces interfering makes the odds very precarious ; for 
example, when there is a chace at half a yard, and a fet is 
five games ail, and in every other refpeft equal, the odds 
are a good five to four ; and if it were fix games to five, 
and forty thirty with the fame chace, the odds then would 
be a guinea to a fiiilling ; fo that it is plain that the odds 
at this game differ from thole of any other : for one ftroke 
will reduce a fet, fuppofing the players to be five games all, 
from an even wager to three to two, and fo on in propor- 
tion to the ftage of the fet. 

There are various methods of giving odds at tennis, in 
order to make a match equal; and that they may be under- 
flood, we firall give the following lift of them, with their 
meanings, fo that any perfon may form a judgment of the 
advantage received or given. 

The loweft odds that can be given, excepting the choice 
or the fidts, is what they call a bijque, that is, a ftroke to 
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be taken or fcored whenever the player, who receives the ad- 
vantage, thinks proper : for inftance, fuppofe a critical game 
of the fet to be forty thirty, by taking the bifque, he who is ( 
forty becomes game, and fo in 1 efpedt of two bifques, &c. 

The next greater odds are fifteen, that is, a certain ftroka 
given at the beginning of each game. 

After thefe, ha/fi thirty, that is, fifteen one game, and 
thirty the next. Then follow'the whole thirty, forty, &c, 

There are alfo the following kind of odds which are given, 
viz. 

Round fervices ; thofe are fervices given round the pent- 
houfe, fo as to render it eafy for t\ieJlriker-out (the player 
who is on the hazard fide) to return the ball. 

Half court, that is, being obliged or confined to play in<» 
to the adverfary’s half-court ; fometimes it is played ftraight- 
v/iie, and at other times acrofs ; both which are great ad-* 
vantages given by him fo confined, but the ftrait half-court- 
is the greateft. 

Touch-no-wall, that is, being obliged to play within the 
compafs of the walls, or iides of the court. This is a confi- 
derable advantage to him who receives it; as all the balls 
muft be played gently*, and confequently they are much ea» 
fier to take than thofe which are played hard, or according 
to the ufual method of play. 

Barring the hazards, that is, barring the dedans, tambour, 
grill, or the laft gallery 011 the hazard-fide, or any particular 
one or more of them. 

Thefe are the common kind of odds or advantages given j 
but there are many others, which are according to what is 
agreed by the players : fuch as playing with board againft 
racket, cricket-bat againft racket, &c. 

The game of tennis is alfo played by four perfons, two 
partners on each fide. In this cafe, they are generally con- 
fined to their particular quarters, and one of each fide ap- 
pointed to ferve and ftrike out ; in every other refpedf, the 
game is played in the fame manner as when two only play. 

Any thing more to be faid upon this fubjedt would be 
needlefs, as nothing can be recommended, after reading this 
fhort account of tennis, but practice and attention, without 
which no one can become a proficient at the game. 

TENOR, or Tendur, the purport or content of a wri- 
ting or inftrument in law, &c. 

Tenor, in mulic, the firft mean, or middle part, or that> 
which is the ordinary pitch of the voice, when neither raifed 
to a treble nor lowered to a bafs. 

TENSE, in grammar, an inflexion of verbs, whereby 
they are made to fignify or diftinguifh the circumftance of 
time in what they affirm. See-Grammar. 

TENT, in war, a pavilion or portable houfe. Tents are 
made of canvafs, for officers and foldiers to lie under when 
in the field. The fize of the officers tents is not fixed ; 
fome regiments have them of one fize and fome of another ; 
a captain’s tent and marquee is generally io4- feet broad, 
14 deep, and. 8 high: the fubalterns are afoot lefs ; the 
major’s and lieutenant-colonel’s a foot larger ; and the colo- 
nel’s two feet larger. The fubalterns of foot lie two in a tent, 
and thofe pf horde but one. The tents of private men are 
6h feet fquare, and 5 feet high, and hold five loldiers each. 
The tents for horfe are 7 feet broad and 9 feet deep : they 
hold likwife five men and their horfe accoutrements. — The 
word is formed from the-Latin tentoi turn-, of ten do “I ft retch,” 
becaufe tents- are ufually made ot canvafs ftretched out, 
and fuftained by poles, with cords and pegs. 

Tent, in furgery, a roll of lint made into the fhape of a 
nail with a broad flat head, chiefly uled in deep wounds and 
ulcers. They are of iervice, not only in conveying mcdh 
cines to the moft intimate recefles and finufes of the wound; 
but to prevent the lips ol the wound from uniting before it 
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Js healed from the bottom ; and by their afTdlance grumoua in the compafs of 50 years 800,000 ducats had been fent TwH 
blood, fordes, &c. are readily evacuated. to Rome for firll fruits only. And as the clergy exprefied 1 ^re. '* 

TENTER, Trier, or Prorer, a machine ufed in the this willingnefs to contribute fo much of their income to the 'ryl 
cloth manufactory, to ftretch out the pieces of cloth, ftuff, head of the church, it was thought proper (when in the 
&c. or only to make them even and let them fquare. fame reign the papal power was abolilhed, and the king was 

It is ufually about 4t feet high, and for length exceeds declared the head of the church of England) to annex this 
that of the longed piece of cloth. It confifts of feveral revenue to the crown ; which was done by ftatute 26 Hen. 
long fquare pieces ol wood, placed like thofe which form VIII. c.-3. (confirmed by ftatute 1 Eliz. c. 4.); and a new 
the harriers of a manege ; fo, however, as that the lower valor berieficicrum was then made, by which the clergy are 
crofs oieees of wood may be railed or lowered as is found at prefent rated. 
requifite, to be fixed at any height by means of pins. A- By thefe laft mentioned ftatutes all vicarages under ten 
long the crofs nieces, both the upper and under one, are pounds a year, and all reftories under ten marks, are dif- 
hooked nails, called tenter hoyks, driven in from . fpace to charged from the payment of firft frnits : and if, in fuch U- 
fpace. wings as continue chargeable with this payment, the incum- 

To put a piece of Cloth on the Tenter. While the piece bent lives but half a year, he fliall pay only one quarter of 
is yet quite wet, one end is fattened to one of the ends of his firft fruits ; if but one whole year, then half of them ; 
the tenter ; then it is pulled by force of arms towards the if a year and a half, three quarters ; and if two years, then 
other end, to bring it to the length required : that other the whole, and not otherwife. Likewife by the ftatute 27 
end being fattened, the upper lift is hooked on to the upper Elen. VIII. c. 8. no tenths are to be paid for the firft: year, 
crofs-piece, and the loweft lift to the loweft crofs-picce, for then the firft fruits are due : and by other ftatutes of 
which is afterwards lowered by force, till the piece have its queen Anne, in the fifth and fixth years of her reign, if a 
defired breadth. Being thus well ftretched, both as to benefice be under E.. 50 prr ««««,*« clear yearly value, it fhall 
length and breadth, they brufh it with a ftiff hair bruih, be difeharged oft the payment of firft fruits and tenths, 
and thus let it drv. Then they take it off; and, till they Tims the richer clergy being, by the criminal bigotry of 
wet it again, it will retain the length and breadth the tenter their Popifh predeceffors, fubjefted at firft to a foreign exac- 
gave it. tion, were afterwards, when that yoke was fhaken off, liable 

TENTHREDO, the saw-fly ; a genus of infedfs be- to a like mifapplication of their revenues through the rapa- 
longing to the order sf hymenoptera. The mouth is furnifh- cious difpofition of the then reigning monarch; till at length 
ed with jaws, which are horny, arched, dentated within ; the piefy of queen Anne reftored to the church what had 
tire right jaw being obtufe at the apex : the lip cylindrical, been thus indireftly taken from it. This fhe did, not by 
trifid : there are four feelers, unequal and filiform: the remitting the tenths and firft fruits entirely ; but, in a fpirit 
winTS are plain and turned : the fting confifts of two ferra- of the trueft equity, by applying thefe fuperfluities of the 
ted lamime, and the fcutellum of two grains placed at a di- larger benefices to make up the deficiencies ol the fmaller. 
fiance. Gmelin mentions 143 fpecies. Thefe infedfs are And to this end Ihe granted her royal charter, which was 
not very fhy. Some, by means of their faw, depofit in the confirmed by the ftatute 2 Ann. c. 1 1. whereby all the re- 
buds of flowers, others on the twigs of trees or fhrubs, eggs venue of firft fruits and tenths is vetted in trullees for ever, 
from which are produced caterpillars. The implement to form a perpetual fund for the augmentation of poor li- 
with which they are armed is nowife formidable ; as it ap- vings. This is ufually called Queen Anne's bounty ; which 
pears only deftined to the purpofe of depofiting their eggs. has been ftill farther regulated by fubfequent ftatutes. 

TENTHS, and first fruits of Spiritual Preferments, a TENURE, in law, figmfies the manner whereby lands 
branchtof the king's revenue. See Revenue. or tenements are held, or the fervice that the tenant owei 

Thefe were originally a part of the Papal ufurpations to his lord, 
over the clergy of this kingdom ; firft introduced by Pan- Of this kingdom almoft all the real property is by the 
dulph the pope’s legate, during the reigns of king John and policy of our laws fuppofed to be granted by, dependent 
Hertry III. in the fee of Norwich ; and afterwards attempt- upon, and holden of, iome fuperior lord, by and in confider- 
ed to be made univerfal by the popes Clement V. and John ation of certain fervices to be rendered to the lord by the 
XXII. about the beginning of the 14th century. The firft tenant or poffeffor of this property. The thing holden is 
fruits, primitie or annates, were the full year’s whole profits therefore ftyled a tenement, the poffeffors thereof tenants, and 
of the fpiritual preferment, according to a rate or valor the manner of their poffeffion a tenure. Thus all the lands 
made under the diredfion of pope Innocent IV. by Walter in the kingdom is fuppoied to be holden, mediately or im- 
bifhop of Norwich in 38 Hen. III. and afterwards advanced mediately, of the king ; who is ftyled the lord paramount, or 
in value bv commiflion from pope Nicholas III. A. 1). above all. Such tenants as held under the king imme- j 
1292, 20 Edw. I. ; which valuation of pope Nicholas is diately, when they granted out portions of the lands to in-^^ 
ftill preferved in the exchequer, i he tenths, or decima, were ferior perfons, became alfo lords with relpeff to thofe in-yol 
the tenth part of the annual profit of each living by the ferior perfons, as they were ftill tenants with refpedt to the 
fame valuation ; which was alfo claimed by the holy fee, king; and, thus partaking of a middle nature, were called 
under no better pretence than a ftrange mifapplication of mefne or middle lords. So that if the king granted a manor 
that precept of the Levitical law, which diredfs, that the to A, and he granted a portion of the land to B, now B 
Levites “ fhould offer the tenth part of their tithes as a was faid to hold of A, and A of the king ; or, in other 
heave-offering to the Lord, and give it to Aaron the high- words, B held his lands immediately of A, but mediately of 
prieft. But this claim of the pope met with vigorous re- the king. The king therefore was ftyled lord paramount: 
fiftance fr m the Engliih parliament ; and a variety of acts A was both tenant and lord, or was a mefne lord ; and B 
were patted to prevent and reftrain it, particularly the fta- was called tenant par avail, or the lovuejl tenant, being he who 
tute 6 Hen. IV. c. 1. which calls it a horrible mfehief and was iuppofed to make avail, or profit of the land. In this 
damnable cujlom. But the Popiih clergy, blindly devoted manner are all the lands of the kingdom holden which are 
to the will of a foreign matter, ftill kept it on foot ; fome- in the hands of fubjedts : for, according to Sir Edward 
times more fecretly, iometimes more openly and avowedly r Coke, in the law of England we have not properly allodium, 
fo that in the reign of Henry VIII. it was computed, that which is the name by which the feudifts abroad diftinguifh 

fuch 
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fuch eftattfs of the fubje& as are not holden of any fuperior. 
So that at tlie firfl glance we may obferve, that our lands 
are either plainly feuds, or partake very ftrongly of the feo- 
dal nature. 

All tenures beinfr thus derived, or fuppofed to be derived, 
from the king, thofe that held immediately under him, in 
right of his crown and dignity, were called his tenants in ca~ 
pile, or in chief; which was the moft honourable fpecies of 
tenure, but at the fame time fubjedfed the tenants to greater 
and more burdenfome fervices than inferior tenures did. 
And this diftindtion ran through all the different forts of 
tenure. 

There feem to have fubfifted among our anceftors four 
principal fpecies of lay tenures, to which all other may be 
reduced : the grand criteria of which were the natures of the 
feveral ferviccs or renders that were due to the lords from 
their tenants. The fervices, in refpedt of their quality, 
were either free or bafe fervices : in refpeft of their quantity 
and the time of exadfing them were either certain or uncer- 
tain. Free fervices were fuch as were not unbecoming the 
charadfer of a foldier or a freeman to perform ; as to ferve 
under his lord in the wars, to pay a fum of money, and the 
like. IFafe fervices were fuch as were fit only for peaiants 
or perfons of a fervilc rank ; as to plough the lord’s land, to 
make his hedges, to carry out his dung, or other mean em- 
ployments. The certain fervices, whether free or bafe,-were 
fuch as were Hinted in quantity, and could not be exceeded 
on any pretence ; as, to pay a Hated annual-rent, or to 
plough fuch a Held for three days. The uncertain depend- 
ed upon unknown contingencies ; as, to do military fervice 
in perfon, or pay an afieffment in lieu of it when called up- 
on ; or to wind a horn upon the appearance of invaders ; 
which are free fervices ; or to do whatever the lord Hiould 
command ; which is a bafe or villein fervice. 

From the various combinations of thefe fervices have ari- 
fen the four kinds of lay-tenure which fubfiiled in England 
till the middle of the lafl century ; and three of which fub- 
HH to this day. Of thefe Brafton (who wrote under Hen- 
ry the Third) feems to give the cleared and moH compen- 
dious account of any author ancient or modern ^ of which 
the following is the outline or abHradl: “ Tenements are 
of two Ww&S) frank-tenement^ and villenage. And of frank- 
tenements, fome are held freely in confideration of homage 
and knight-fervice ; others in free-focage, with the fervice of 
fealty only. And again, of villenages, fome are purr, and 
others privileged. Fie that holds-in pure villenage (hall do 
whatfoever is commanded him, and always be bound to an 
uncertain fervice. The other kind of villenage is called vil- 
lein-focage ; and theie viliein-focmtn do villein fervices, but 
fuch as are certain and determined.” Of which the fenfe . 
ieems to be as follows ; HrH, where the fervice was tree, but 
uncertain, as military fervice with homage, that tenure was 
called the tenure in chivalry, per frvitium mil!tare, or by' 
knight fervice. Secondly, where the fervice was not only 
free, but alio certain, as by fealty only, by rent and fealty, 
Sic. that tenure was called liberum fucaf'.um, ok f ee focage. 
Theie were the only free holdings or tenements; the others 
were villenous or fervile ; as, thirdly, where the fervice was 
bafe in its nature, and uncertain as to time and quantity, 
the tenure was purum villenagium, abfolute or pure villenage. 
Eaiily, where the fervice was bafe in its nature, but reduced 
to a certainty, this was "Hill villenage, but diHirrguifhed 
from the other by the name of privileged vilienage, villena- 
gittm privilegiatum ; or it might be. Hill called focage (riom 
the certainty of its fervices), but degraded by their b;rfe- 
nds into the interior title of villanum focagium, villein-ioc- 
age. 

i. The military tenure, or that by knight-fervice, was 

done away by Hat. 12 Car. If. For an account of this Te 
fpecies of tenure fee Ffon/n. Syjlem, and KNionr-Service ; 
and for its incidents, fee Relief, Primer-seisin, Ward- 
ship, Marriage, Fines, and Escheat. 

2. The fecond fpecies of tenure or free-focage, not only 
fubfifts to this day, but has in a manner abforbed and fwal- 
lowed up (fince the Hatute of Charles the Second) ahnoft 
every other fpecies of tenure. See Socage. 

The other grafid divifion of tenure, mentioned by Brac- 
ton, is that of villenage, as contradiHinguifhed from liberum 
tenementum, or frank-temire. And this (we may remember) 
he fubdivides into two clafies, pure and privileged villenage 1 
from whence have arifen two other fpecies of our modern 
tenures. 

3. From the tenure of pure viilenage have fprung our 
prefent copyhold tenures, or tenflre by copy of court-roll 
at the will of the lord ; in order to obtain a clear idea of 
which, it will be previouHy neceffary to confult the articles 
Manor and Villenage. 

As a farther confequence of what has been there explain- 
ed ,-we may collet! thefe two main principles, which are 
held to be the fiipporters of a copyhold-tenure, and with- 
out which it cannot exill ; 1. That the lands be parcel of 
and fituate within that manor under which it is held. 2. 
That they have been demifed, or demilable, by copy of 
court-roll immemotially. For immemorial cullom is the life 
of all tenures by copy ; lo that no new copykold can, ftrift- - 
ly fpeaking, be granted at this day. 

In fome manors, where the cuHom hath been to permit 
the heir to fucceed tlie anceHor in his tenure, the eHates are 
Hyled copyholds of inheritance; in others, where the lords 
have been more vigilant to maintain thfeir rights, they re- 
main copyholds for life only ; for the cuftom of the manor 
has in both caies fo far fuperfeded the will of the lord, that, 
provided the fervices be performed or Hipulated for by feal-' 
ty, he cannot in the HsH iuHance ref Life to admit the heir of 
his tenant upon his death ; nor, in- the fecond, can he re- 
move his prefent tenant fo long as he lives, though he holds 
nominally bythe precarious tenure of his lord’s will. 

The fruits and appendages cf a copyhold-tenure, that it 
hath i-n common with free tenures, are fealty’, fervices (as 
well in rents as otherwife), reliefs, and efeheats. The two 
latter belong only to copyholds of inheritance-; the former 
to thofe lor life alfo. But, bd’ides thefe, copyholds have 
alfo hen'ots, -wardlhip, and fines. Heriots, which are agreed 
to be a Danffh cuHom, are a render of the beft bealt or 
other good (as the cuHom may be) to the lord on the death 
of the tenant. This is plainly a relic of villein tenure ; there 
being originally lefs hardihip in it, when all the'poods and 
chattels belonged to the lord, and-he mi -ht have leixed 
them even in the villein’s lifetime. Thefe are incident to 
both fpecies -of copyhold ; but wardfiiip and fines to-thofe 
of inheritance only. Ward imp, in copyhold-efiates,4 par- 
takes both of-that in chivalry and that in iocaoe. Like 
that in chivalry, the lord is. the legal guardian,' who-ufually 
a (Tigris fome relation ot the infant tenant-to acH in his Head : 
and he, like guardian in focage, is accountable to his ward 
for the profits-; Of •dimes, fo roe are in the nature of primer-- 
feilins, due on the death of each tenant, others are mere 
fines for alienations of the lands ; in fome manors, only one 
ot thofe forts can be demanded, in fome both, and in others 
neither. They are fometimes arbitrary and at the will of 
the lord, fometimes fixed by cuHom ; but, even when- arbi- 
trary, the courts of law, in favour, of the liberty «f copy- 
holders* have tied them down to be reasonable in cheir ex- 
tent ; otherwile they might amount to difherifoh of the 
eHate. No fine therefore is allowed to be taken upon dc- 
feents and alienations (unkfs in-particular circutnHances) ef 
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'f.nt ?, more than two years Improved value of the eftate. 

this inftance we may judge of the favourable difpofition that 
the law of England (which is a law of liberty) hath always 
fhown to this fpecies of tenants, by removing, as far as pof- 

'fibie, every real badge of flavery from them, however fome 
nominal ones may continue. -It fuffered cuilom very early 

Jto get the better of the exprefs terms upon which they held 
their lands ; by declaring, that the will of the lord was to 
be interpreted by the cuitom of the manor ; and, where no 

' cuftom has been Inhered to grow up to the prejudice of 
the lord, as in this cafe of arbitrary fines, the law itfelf 

, interpofes-in an equitable method) and will not fuffer the 
jiord to extend his power fo far as to difinherit-the tenant. 

4. There is yet a fourth fpecies of tenure, deferibed by 
Brafton, under the name fometimes of pYivileged vitlenage, 

. and fometimes of villein-Jbcage. See Privileged Pulknagb. 
Having in the prefent article and thofe referred to, taken 

-..a compendious view of the principal and fundamental points 
of the doftrine of tenures, both ancient and modern, we 

-cannot but remark the mutual connetfion and dependence 
r that all of them have upon each other. And upon the 

whole it appears, that, whatever changes and alterations 
thefe tenures have in procefs of time undergone, from the 
Saxon era to the 12 Car. II. all lay-tenures are now in ef- 

’ fe£l reduced to two fpecies ; free tenure in common focage, 
-and bafe tenure by'copy of Court roll. But there is ftill 

behind one other fpecres of tenure, referved by the ftatute 
or Charles II. wdiich is.of a fpiritual nature, and qalled the 
tenure in FRAUK-Almoign ; fee that article. 

A particular account of the ancient tenures would to 
many perfims be highly amufing. We can only felebt a 
few of the moft fingular, referring the curious reader for 
more information to Anderfon’s Origin of Commerce, Hen- 
ry’s Bliftory of Britain, and Blount’s Fragmenia Antiqui- 
tates. 
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From ed mucj, of wine made of pearmains. “ If ere (fays cmr 

author) it is worth obferving, that in King Edward the 
FirfEs time pearmain cyder was called wine.” This there- 
fore feems to account for the mention of vineyards in old 
times in Kent, SuffeX, and other parts of England, which 
has fo often puzzled many people to elucidate. 

Another perfon, in the 2ill of the faid king, held thirty 
acres of land, valued at ten {hillings yearly in the exche- 
quer, or fourpence per acre, in Cambridgdhire, for furnilh* 
ing a trufs of hay for the king’s necefi'ary-houfe or privy, 
whenever he fhall come into that county. 

Another, in the 34th of that king, held a manor in Kent, 
'for providing a man to lead three greyhounds when the 
king fhall go into Gafcony, fo long as a pair of- ihoes of 
fourpence fhould lall. 

And that we may not again recur to thefe old tenures, 
we lhall further add, from the fame author, that in the firifc 
year of-king Edward II. Peter Soileman made fine to the 
king for his lands by ferjeanty, to find one to ferve as a fol- 
dier for forty days in England, with a coat of mail ; alfo to 
find draw for the king’s bed, and hay for his horfe. 

This article of draw for the king’s bed we did not fo 
much wonder at, when we found it in an article in William 
the Conqueror’s time ; but it is lomewhat more remarkable 
io late as the days of king Edward the Second. 

Several others, we find, held their lands of the crown in 
thofe times by very different tenures. One, by paying two 
white capons annually ; another, by carrying the king’s 
ftandard whenever he happens to be in the county of Suf- 
fex ; another, by carrying a rod or batoon before the king 
on certain occafions ; another, by ferving the office of cham- 
berlain of the exchequer, a very good place at prefent ; ano- 
ther, by building and upholding a bridge ; another, by being 
marechal i,e. as Mr Blount tranfiates it, of the 
laundreffes in the king’s army ; another, by ailing as a fer- 

In the 19th of Henry III. Walter Gately held the jeant at arms for the king’s army whilft in England; one r Ttt n * 1 *   .  * „ O       i n'WvrAltoo o fo**«r*an+ r/■» *• Ijrirvrr^e ! 'fv /1 • o !■> f v 1., 1 n manor of Wedcourt, in Bedington in Surry, yielding 
yearly to the king one crofs-bow, balijtam^ value twelve 
pence. 

Anno tertio Edw. I. Olbert de Lonchamp, knight,' held 
his lands of Ovenhelle in Kent, for perfonally guarding 
the king forty days into Wales at his own expense, 
with one horfe of five {hillings value, one fack worth fix- 
pence, and one-broch for that lack. N. B. All perfonal 
fervices, or attendances on our kings in thofe times, were li- 
mited to forty days, at their own expence. 

The like the fame year of Laurence de Broke, who for 
his hamlet of Renham in Middlefex, found the king one 
foldier, a horfe worth five fhillings, a fack worth fivepence, 
and a broch worth twopence (this broch was a kind of cup, 
jug, pot, or bafon), for forty days, at his own expence, 
wherever his army {hall be within the four feas. 1 his was 

iupplies a fervant for the king’s Elder; another, for his 
wardrobe ; others, to find fervants for this or that fored ; 
another, a hawk ; one prefonts the king a pair of fcarlet 
hofe annually; others are bound to fupply foldiers with ar- 
mour for certain days, for the keeping this or that cadle ; 
one, viz. for the manor of EHton in Nottinghamffiire, pays 
yearly rent of one pound weight • of cummin feed, two pair 
of gloves, and a fteel needle ; another, is to repair the iron- 
work of the king’.s ploughs ; Ela Countefs of Warwick, in 
the 13th year of king Edward I. held the manor of Hoke- 
norton in Oxfordffiire, in the barony of D’Oyly, by the 
forjeanty of carving at the king’s table on his birth-day, 
and fhe to have the knife the king then ufos at table. 

TEOS, one of' the twelve Ionian cities, was iituated on 
the fouth fide of the Ionian peninfula, and didinguifhed by 
being the place where the poet Anacreon and the hidorian 

fettled (fays Mr Blount) at the Stone Crofs, which ftood Hecataeus were born, 
near the May pole in the Strand, London, where the judges- TERAPHIM, or Theraphim, a word in the Hebrew 
itinerant ufod in old times to lit. language, which has exercifod much the ingenuity of the 

Robert Maunfol’s tenure of lands in Peverel paid the .critics. It occurs 13 or 14 times in the Old Tedament, 
fame forvice, and the .horfe, fack, and broch, of the fame -and is commonly interpreted idols. We will not trouble our 
prices. 

lyno Edw. I. Henry de Averning’s tenure of the manor 
of Morton in Effex, was to find a man, a horfe worth 
ten {hillings, four horfe-lhoes, a leather fack, and an iron 
broch. 

.readers with the numerous conjeftures which have been 
formed refpedfing the meaning of this word. The only way 
to determine it, if it be at all poffible, would be to examine 
and compare all the paffages in-which it occurs, and to con- 
duit the ancient tranfiationa. Conjectures are ufelefs ; every 

The year following, three perfons held thirty acres of -man may make a new one, which will have jud as good a 
land in Carleton in Norfolk, by the fervice of bringing the 
king, whenever he (hall be in England, twenty-tour pallies 
of frt ih herrings, at their fird coming in. 

Another held his manor in Norfolk of that king, by an- 
aually {applying him at h's exchequer with two veffds, cad- 

title to belief as thofe which have been already propofod. 
TERCERY, one of the larged ifiands of the Azores, 

or Webern Elands, lying in the Atlantic Ocean. It is 
about 40 miles in circumference ; and furrounded with crag- 
cgv rocks, which render it.almod inacceffible. T'he fo'l is 

•fertile, 
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fertile, abounding in corn, .wine, and fruits; and they have der, and grow to the greateil'fize 

R 

fuch plenty of cattle, that they fupply the (hips therewith 
that call there. However, their principal trade is wood. 
The inhabitants are lively and well made ; and they pretend 
to a great deal of religion and gallantry at the fame time. 
They pique themfelves upon points of honour, and are ex- 
tremely revengeful. It is their cuftom to rove about in the 
night-time in queft of intrigues, and feldom fail in finding 
women for their purpofe. It is fubjed. to Portugal; and 
Angra is the capital town. W. Long. 27. 1. N. Lat. 28. 45. 

TEREBELLA, the Piercer, in natural hiftory, a ge- 
nus of infeds belonging to the clafs of vermes, and order of 
mollufca. The body is filiform, the mouth placed before ; 
the preputium puts forth a pedunculated tubulous eland. 
There are feveral capillary tentacula about the mouth. There 
are ten fpecies. 

Thrf.bintfjine EleEIuary. See Pharmacy, n0 599. 
TEREBINTHUS, in botany. See Pistacia. 
TEREDO, in natural hiftory, a genua of vermes belong- 

ing to the order of tejlacea. The animal is a terebella; 
there are two valves, calcareous, hemifpherical, and cut off 
before, and two lanceolated. The (hell is tapering, bending, 
and 'capable of penetrating wood. There are only three 
fpecies ; the navalis, utricuius, and clava. 

The navaJis, or fhip worm, which has a very flender 
fmooth cylindrical fhell, inhabits the Indian feas, whence it 
v?as imported into Europe. It penetrates eafily into the 
ftouteft oak-planks, and produces dreadful deftruftion to 
the {hips by the holes it makes in their lides ; and it is to 
avoid the effects of this infedf that veffels require fheathing. 

The head of this creature is well prepared by nature for the 
hard offices which it has to undergo, being coated with aftrong 
armour, and furnifhed with a mouth like that of the leech ; 
by which it pierces wood, as that animal does the lkin ; a 
Jittle above this it has two horns which feem a kind of con- 
tinuation of the ffiell; the neck is as ftrongly provided for 
the fervice of the creature as the head, being furnifhed with 
feveral ftrong mufcles ; the reft of the body is only covered 
by a very thin and tranfparent {kin, through which the mo- 
tion of the inteftines is plainly feen by the naked eye ; and 
by means of the microfcope feveral other very remarkable 
particulars become vifible there. This creature is wonder- 
fully minute when newly excluded from the egg, but it 
grows to the length of four or fix inches, and fometimes 
more. 

When the bottom of a vcfiel, or any piece of wood which 
is conflantly under water, is inhabited by thefe worms, it is 
full of fmall holes ; but no damage appears till the outer 
parts arc cut away : Then their {belly habitations come into 
view; in which there is a large fpace for inclofing the ani- 
mal, and furrounding it with water. There is an evident 
care in thefe creatures never to injure one another’s habita- 
tions ; by this means each cafe or fhell is preferved entire; 
and in fuch pieces of wood as have been found eaten by 
them into a fort of honeycomb, there never is feen a paf- 
fage or communication between any two of the {hells, tho’ 
the woody matter between them often is not thicker than a 
piece of writing-paper. 

They penetrate fome kinds of wood much more eafily than 
others. \ hey make their way moft quickly into fir and al- 

Vol. XVIII. Part I. 

In the oak they make Teytnce, 
fmall progrefs, and appear final! and feeble, and their {hells ^ c^'n ; 
much diicolouted. 

Since each of thefe animals is lodged in a folitary cell, 
and has no accefs to thofe of its own fpecies, it has been 
matter ot furprife how they ffiould increale to fo vaft a 
multitude. Upon differiting them, it appears that every in- 
dividual has the parts of both {exes, and is therefore fup- 
pofed to propagate by itfelf. 

The fea-worms, which are pernicious to our {hipping, ap- 
pear to have the fame office allotted them in the waters ■which, 
the termites have on the land (fee Termes). They will ap- 
pear, on a very little conhderation, to be moft important beings 
in the great chain of creation, and pleafing demonftratious of 
that infinitely wife and gracious Power which formed, and 
ftill preferves, the whole in fuch wonderful order and beauty; r 
ior if it was not for the rapacity of thefe and Inch animals, ^of 

tropical rivers, and indeed the ocean itfelf, would be choked 
with the bodies of trees which are annually carried down 
by the rapid torrents, as many of them would laft ior ages, 
and probably be productive of evils, of which, happily, we 
cannot in the prejent harmonious ftate of things form any 
idea (a) ; whereas now being confumed by thefe animals, they 
are more eafily broken in pieces by the waves ; and the 
fragments which are not devoured become fpecifically lighter, 
and are confequently more readily and more effectually 
thrown on fhore, where the fun, wind, infects, and various 
other inftruments, Ipeedily promote their entire diffolutiqn. 

TERENCE, or Publius Terentius Afer, a'cele- 
brated comic poet of ancient Rome, was born at Carthage 
in Africa. He was Have to Terentius Lucanus the fenatorj 
who gave him his liberty on account of his wit, his good mien, 
and great abilities. Terence, on his becoming a freed man, 
applied himfelt to the writing of comedies ; in the execu- 
tion of which he imitated Menander and the other celebrated 
comic poets of Greece. Cicero gives him the moft pom- 
pous eulogiums, both for the purity of his language and the 
perfpicuity and beauty of his compofitions, which he con- 
fiders as the rule and ftandard of the Latin tongue; and 
obferves, that they were efteemed fo fine and elegant, that 
they were thought to have been written by Scipio and Le- 
lius, who were then the greateft perfonages and the moft 
eloquent of the Roman people. Terence died while on a 
voyage into Greece, about the 15 th year before the Chri- 
ftian era. There are fix of his comedies extant, of which 
the beft editions are the Elzevir one idjy, i2mo ; thatrz/?» 
integns notis Donati, et feledis variorum, 1686, 8vo ; Wefter- 
hovius’s, in two vols qto 1726; and that of Bentley the 
fame year 410. Madam Dacier has given a beautiful French 
verfion of this author; and a very good Englifir tranflation 
was publiffied in 4X0, 1768, by Mr Colman. 

TERM, in law, is generally taken for a limitation of time 
or eftate ; as, a leafe for term of life or years. 

Term, however, is more particularly ufed for that time 
wherein our courts of juftice are open ; in oppofition to 
which, the reft of the year is called vacation. 

Term, in grammar, denotes fome word or expreffion in 
a language. 

The word term, terminus, is borrowed metaphorically, by 
the grammarians and philofophers, from the meafurers or fur- 

3 C veyors 

(a) That wood will endure in water for many centuries, is apparent from the oak flakes which were driven 
into the bed of the river Thames on the invafion of this ifland by Julius Caefar, one of which is to be feen in Sir 
Affiton Lever’s mufeum and likewife from thofe bodies of trees which are daily found in the bogs and moraffes of Great 
Britain and Ireland, which after a duration, the former of eighteen hundred, the latter of upwards of two thoufand years, 
are found in a perfect ftate of prefervation. 



TER [ 38 
v-ry :rs cf lands : as a field is defined and diftinguiftied by its 
termin', or limit-3, fo is a thing or matter fpoken of by the 
word or term it is denoted by. 

Tevm in the Arts, or Term of Art, is a Word which, he- 
frdes the literal and popular meaning which k has or may 
have in common language, bears a further and peculiar 
meaning in fome art or fcience. 

Terms, the feveral times or feafons of the year, wherein 
the tribunals, or courts ot judicature, are open to all who 
think fit to complain of wrong, or to ieek their rights by 
due courfe of law, or aftion ; and during which the courts 
in Weftmintter-hall fit and give judgment. But the high 
court of parliament, the chancery, and inferior courts, do 
not obferve the terms ; only the courts of king s-bench, 
common-pleas, and exchecpier, which are the highefl courts 
at common law. In contradntuuStion to thefe, the reit of 
the year is called vacation. 

Of thefe terms there are four in every year, during which 
time matters of juftice are difpatched. Hilary-term, which, 
at London, begins the 23d day of January, or ir that be 
Sunday, the next day after ; and ends the x 2th of February 
following. Eajler-term, which begins the Wednefday fort- 
night after Eaiter-day, and ends the Monday next after 
Afcenfion day. Trinity-term, beginning the Friday next 
after Trinity-Sunday, and ending the Wednefday fortnight 
after. Michaelmas-term, which begins the iixth day of No- 
vember, and ends the 28th of November lollowing. Each 
of thefe terms have alfo their returns. Thefe terms are fup- 
pofed by Mr Selden to have been inftituted by William the 
Conqueror ; but Sir H. Spelman hath fhewn, that they 
were gradually fotmed from the canonical con ill t u 110 ns of 
the church ; being no other than thofe leifure feafons of the 
year which were not occupied by the great feftivals or falls, 
or which were not liable to the general avocations of rural 
bufinefs. Throughout all Cht iftendom, in very early times, 
the whole year was one continual term for hearing and de- 
ciding caufes. For the Chriflian magiftrates, in order to 
diditigmfh themfelves from the heathens, who were very 
fuperflitious in the obfervation of their dies fajli and ne- 
fajli, adminiflered juftice upon all days alike.; till at length 
the church interpofed, and exempted certain holy feafons 
irom being profaned by the tumult of foienfic litigations , 
as, particularly, the time of Advent and Chiiftmas, which 
gave rife to the winter vacation; the time of Lent and 
Eafter, which created that in the fpring ; the time of Pente- 
coft, which produced the third ; and the long vacation, be- 
tween midlummer and Michaelmas, which was allowed for 
the hay-time and harveft. All Sundays alio, and fome pe- 
culiar feftivals, as the days of the purification, afcenlion, &c. 
•were included in the fame prohibition, which was eftablifhed 
by a canon of the church, A. D. 517, and fortified by an 
imperial conftkution of the younger Theodofius, comprized 
in the Theodolian code. Afterwards, when our own legal 
ronftitution was eftabhlhed, the commencement and dura- 
tion of our law terms were appointed, with a view to thele 
canonical prohibitions ; and it was ordered by the laws of 
king Edward the Conftfior, that from Advent to the oclave 
of the Epiphany, irom Septuagefima to the odtave of Eafter, 
from the Afcenfion to the ottave of Penteceft, and from 
three in the afternoon of all Saturdays till Monday morn- 
ing, the peace of God and holy church (hall be kept through- 
out the whole kingdom. 

And fo extravagant was afterwards the regard paid to 
thefe holy times, that though the author of the Minor .men- 
tions only one vacation of coniiderable length, containing 
the months of Auguftand September, yet Button fays, that 
in the reign of king Edward I. no fecujar plea could be held, 
nor any man fwcrn on the Evangel ills, in the time of 
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Advent, Lent, Pentecoft, harveft, and vintage, the days 
of the great litanies, and all folemn feftivals. He adds, 
that the bifhops and prelates granted difpenfations for ta-" 
king affixes and juries in fome of thefe holy fcafons, upon 
reafonable occafions; and foon after a general dupe nation 
was eftablifhed in parliament by flat. Weilm. x, 3 Edw. I. 
cap. 51. that affixes of novel diffeiiin, mori d'ancflo', and 
darrein prefentment, fhould be taken in Advent, -Septuage- 
fima, and Lent, as well as inquefts; at the fpeei&l requeit 
of the king to the bifhops. The portions of time that were 
not included within thefe prohibited feafons fell naturally 
into a fourfold divifkm ; and from fome feftival, or faint's 
day, that immediately preceded their commencement, were 
denominated the terms of St Hilary, of Eajler, of the Holy 
Trinity, and of St Michael: which terms have been fince re- 
gulated and abbreviated by feveral rfufts of parliament; par- 
ticularly Trinity-term by flat. 32 Hen. VIII. cap. 2. and 
Michaelmas-term by flat. 16 Car. I. cap. 6. and again by 
flat. 24 Geo. II. cap. 48. 

Terms, Oxford. Plilary or Lent-term begins January 
14th, and ends the Saturday before Palm-Sunday Eafler- 
term begins the tenth day after Eafter, and ends the r hurf- 
day before Whitfunday. Trinity-term begins the Wednef- 
day after Trinity-Sunday, and ends after the aft, or 6th of 
July, fooner or later, as the vice chancellor and convocation 
pleafe. Michaelmas-term begins Oftober the 10th, and 
ends December the 17th. 

Terms, Cambridge. Lent-term begins January the 14th, 
and ends Friday before Palm-Sunday. Eafter term begins 
the Wednefday after Eafter-week, and ends the week before 
Whitfunday. Trinity-term begins the Wednefday after 
Trinity-Sunday, and ends the Friday after the commence- 
ment, or 2d of July. Michaelmas-term begins Oftober the 
10th, and ends December the 16th. 

Terms, Scotti/h. The court of feffion has two terms, 
the winter and fummer. The winter begins on 12th No- 
vember, and ends 1 xth March, only there is a recefs of three 
weeks at Chriftmas. The fummer term commences < 2th 
May, and ends 11th July, The court of exchequer has 
four terms: 1. Candlemas term begins 15th January, and 
ends 3d February ; 2. Whkfuntide term begins 12th May, 
and ends 2d June; 3. Lammas term begins 17th June, 
and ends 5th July ; 4. Martinmas term begins 24th No- 
vember, and ends 20th December. 

Terms, Iri/h. In Ireland the terms are the fame as at 
London, except Michaelmas-term, which begins Oftober 
the 13th, and adjourns to November the 3d, and thence 
to the 6th. 

TERMES, in entomology ; a genus of infefts belonging 
to the order of aptera, according to Linnaeus, but by others 
it is arranged more properly under the neuroptera. 1 he 
mouth has two horny jaws ; the lip is horny and quadrificl, 
the laciniae being linear and acute : there are four feelers, 
which are equal and filiform. The antennae are moniliform 
in moft fpecies, and the eyes two. There are eight fpecies, 
according to Gmelin ; the fatale, dejlrudor, arda, mordax, 
capenfe, fatidicum, pufatorium, and divinatorium. But as 
Gmelin has followed the claffification of Linnaeus in ar- 
ranging the termes under the order of aptera, it is not im- 
probable that feveral of thefe which are mentioned as fpecies 
of the termes may belong to a different genus. It will be 
iufficient, in the prefent article, to delcribe the fatale, which 
we are enabled to do from very accurate information. 

The termes fatale, bellicofus, or white ant, is of a yellow 
colour above ; the wings alfo yellowilh ; the cofta is fer- 
ruginous ; the ftemmata are near the eyes, the central point 
being fomewhat prominent. Of the white ant we have 
a very curious and intemfting defeription, «x the Philo- 
2 fophical 

Term] 
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' of Clemeat’s Inn. Accor^in^ to this account, the works 
of thefe infers furpafs thofe ot the bees, wafps, beavers, and 
other animals, as much at leaft as thofe of the moil polifhed 
European nations excel thofe of the leaft cultivated favages. 
And even with regard to man, his greateft works, the 
beaded pyramids, fall comparatively far fhort, even in fize 

, alone, of the ftrinflures raifed by thefe infe&s. The labour- 
ers among them employed in this fervice are not a quarter 
of an inch in length ; but the ftrudtures which they ered 
rife to 10 or 12 feet and upwards above the furface of the 

[earth. Suppofmg the height of a man to be fix feet, the 
author calculates, that the buildings of thefe infefts may 
be confidered, relatively to their fize and that of a man, as 
being raifed to near five fimes the height of the greateft of 
the Egyptian pyramids; that is, correfponding with con- 
fiderahly more than half a mile. We may add," that, with 

Irelped to the interior conftrudion, and the various mem- 
bers and difpofitions of the parts of the building, they ap- 
pear gteatly to exceed that or any other work of human 

| , conftrudtion. 
The moft ftriking parts of thefe ftrudures are, the royal 

apartments, the nurferies, magazines of provifions, arched 
chambers and galleries, with their various communications ; 
the ranges of Gothic-fhaped arches, projeded, and not form- 
ed by mere excavation, fome of which are two or three 
feet high, but which diminifh rapidly, like the arches of 
ailes in perfpedives ; the various roads, floping ftaircafes, 
and bridges, confiding of one vaft arch, and conftruded to 
fhorten the diftance between the feveral parts of the build- 
ing, which would otherwife communicate only by winding 
paffages. In fome parts near Senegal, their number, mag- 
nitude, and clofenefs of fituation, make them appear like 
the villages of the natives. But thefe and many other 
curious inftances of the great fagacity and powers of thefe 

S infeds cannot be underftood, without viewing the plates in 
which their feeble frames, and comparatively ftupendous 

s works, are delineated. See Phil. Tranf. above referred to. 
The economy of thefe induftrious infeds appears to have 

been very attentively obferved by the ingenious author, as 
well as their buildings. There are three diftind ranks or 
orders among them, conftituting a well-regulated commu- 

‘ ! nity. Thefe are, firft, the labourers, or working infeds ; 
next the /bldiers, or fighting order, who do no kind of la- 
bour, and are about twice as long as the former, and equal 
m bulk to about 15 of them; and laftly, the winged or 
perfed infeds, which may be called the nobility or gentry of 
the Hate ; for they neither labour nor fight, being fcarcely 
capable even of felt-dcrence. “ Thefe only are capable of 
being eleded lings or queens; and nature has fo ordered it, 
that they emigrate within a few weeks after they are eleva- 
ted to this ftate, and either eftabhfh new kingdoms, or pe- 
rifti within a day or two.” 

The firft order, the working infeds, are moft numerous, 
being in the proportion of too to 1 of the foldiers. In 
this ftate they are about ^ of an inch long, and 25 of them 
weigh about a grain, fo that they are not fo large as fome 
of our ants. See Plate DI. fig. I. and 2. 

ri he fecond order, or foldiers, have a very different form 
from the labourers, and have been by fome authors fuppofed 
to be the males, and the former neuters ; but they are, in 
fad, the fame tnfeds as the foregoing, only they have under- 
gone a change of form, and approached one degree nearer 
to the perfed ftate. They are now much larger, being half 
an inch long, and equal in bulk to fifteen of the labourers, 
(fig. 3. and 4.) 
. third order, or the infed in its perfed ftate, varies 

I | its form ftill more than ever. The head, thorax, and ab- 

87 ] T E 11 
do men, differ almoft entirely from the fattw parts m the Twins* 
labourers and foldiers; and, befides this, the animal is now — 
furniihed with four fine large brownifh, tranfparent, wings, 
with which it is at the time of emigration to wing its way 
in fearch of a new fettlement. It differs fo much from the 
other two, that they have not hitherto been fuppafed to be- 
long to the fame community. In fad, they are not to be 
difeovered in the neft till juft before the commencement of 
the rainy feafen ; when they undergo the laft change, 
which is preparative to the formation of new colonies. 
They are equal in bulk to two foldiers and about 30 la- 
bourers (fee fig. 5.), and by means of the wings with which 
they arc furnifhed they roam about for a few hours ; at the 
end of which time they lofe their wings, and become the 
prey of innumerable birds, reptiles, and infeds : while pro- 
bably not a pair out of many .millions of this unhappy race 
get into a place of fafety, fulfil the firft law of nature, and 
lay the foundation of a new community. In this ftate 
many fall into the neighbouring waters, and are eaten with 
avidity by the Africans. The author found them deiicare, 
nourifhing, and wholefome, without fauce or other help 
from cookery than merely roafting them in the maimer of 
coffee. 

The few fortunate pairs who happen to furvive this an- 
nual maffacre and deftrudion, are reprefented by the au- 
thor as being cafually found by fome of the labourers, that 
are continually running about on the furface of the ground, 
and are eleded kings and queens of new Hates. ° Thofe 
who are not fo eleded and preferred certainly perifn, and 
moft probably in the courfe of the following'day. By 
thefe induftrious creatures the king and queen tied are im- 
mediately proteded from their innumerable enemies, by in- 
clofing them in a chamber of clay ; where the bufinefs of 
propagation foon commences. Their voluntary fubjeds’* 
then bufy themfelves in conftruding wooden nurfen’es, or 
apartments entirely compofed of wooden materials, leeming- 
ly joined together with gums. Into thefe they afterwards 
carry the eggs produced from the queen, lodging them there 
as faft as they can obtain them from her. The author even 
furnifhes us with plaulible reafons to believe, that they here 
form a kind of garden for the cultivation of a fpecies of rni- 
crofcopical mulhroom ; which Mr Konig (in an Effay on 
the Eaft Indian Termites, read before the Society of Na- 
turalifts of Berlin) conjedures to be the food of the young 
infeds. But perhaps the moft wonderful, and at the fame 
time beft authenticated, part of the hiftory of thefe fingular 
infeds, is that which relates to the queen or mother of the 
community in her pregnant Hate. 

After impregnation, a very extraordinary change begins 
to take place in her perfon, or rather in her abdomen only. 
It gradually increafes in bulk, and at length becomes of 
fuch an enormous fize as to exceed the bulk of the reft of 
her body 1500 or 2000 times. She becomes 1 ooo times 
heavier than her confort, and exceeds 20,000 cr 30,003 
times the bulk of one of the labourers. In this ftate, the 
matrix has a conftant periftakic or undulating motion; the 
confequence of which is (as the author has counted them) 
(fig. 8.) the protruffon of 80,000 eggs in 24 hours. 

Thefe eggs, fays the author, “ are inftantly taken from 
her body by her attendants (of whom there always are, in 
the royal chamber and the galleries adjacent, a fufficient 
number in waiting) and carried to the nurferies, which 
are fometimes four or five feet diftant in a ftraight line.— 
Here, after they are hatched, the young are attended and 
provided with every thing neceffary, until they are able to 
ftiift for themlelves, and take their {hare of the labours of 
the co^::munity.,, 

Many curious and ftriking particular* are related of the 
3 C 2 great 
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Termes. <rrcat devaftatioRS committed by this powerful community ; 
—v— which conatud roads, or rather covered ways, diverging m 

all direftions from the neft, and leading to every objed of 
plunder within their reach. Though the mifchiefs they 
commit are very great, fuch is the economy of nature, that 
it is probably counterbalanced by the good produced by 
them ; in quickly deflroying dead trees and other, fubitances, 
which, as the author obferves, would, by a tedious decay, 
ferve only to encumber the face of the earth. Such is their 
alacrity and difpatch in this office, that the total deftrudion 
of deferted towns is fo effedually accomphfhed, that in two 
or three years a thick wood fills the fpace ; and not the 
leaft veftige of a houfe is to be diicovered. . 

From the many lingular accounts here given of the police 
of thefe infeds, we fhall mention one refpedmg the different 
fundions of the labourers and foldiers, or the civil and mi- 
litary eftabliffiments in this community, on an attempt to 
examine their neft or city. . , n 

On making a breach in any part of the ftrudure with a 
hoe o<- pick axe, a foldier immediately appears, and walks 
about the breach, as if to fee whether the enemy is gone, 
or to examine whence the attack proceeds, in a ihort 
time he is followed by two or three others, and foon after- 
wards by a numerous body, who rufh out as fail as the 
breach will permit them ; their numbers mcreafing as long 
as any one continues to batter the building. During this 
time they are in the moft violent buftle and agitation ; while 
feme of them are employed in beating with their forceps 
uoon the building, fo as to make anoife that may be heard 
at three or four feet diftance. On cealing to difturb them, 
the foldiers retire, and are fucceeded by the labourers, who 
haften in various diredions towards the breach, each with a 
burden of mortar in his mouth ready tempered. Though 
there are millions of them, they never flop or embarrafs 
each other ; and a wall gradually arifes that fills up the 
chafm. A foldier attends every 600 or 1000 of the la- 
bourers, feemingly as a diredor of the works; for he never 
touches the mortar, either to lilt or carry it. One in par- 
ticular places himfelf clofe to the wall which they are re- 
pairing; and frequently makes the noife above-mentioned; 
which is conftantly anfwered by a loud hifs from all the 
labourers within the dome: and at every luch fignal, they 
evidently redouble their pace, and work as fait again. 

The work being completed, a renewal of the attack con- 
Hantly produces the fame effeds. The foldiers again rulh 
out, and then retreat, and are followed by the laboureis 
loaded with mortar, and as adive and diligent as before. 
“ Thus, fays the author, the pleafure of feeing them come 
out to fight or to work alternately may be obtained as 
often as curiofity excites or time permits: and it will cer- 
tainly be found, that the one order never attempts to fight, 
or the other to work, let the emergency be ever fo great 
The obftinaey of the foldiers is remarkable. 1 hey g 
to the very laft, difputing every inch of ground fo well as 
often to drive away the negroes, who are without (hoes, 
and make white people bleed plentifully through their 

ft0Suchts the ftrength of the buildings ereded by thefe 
puny infeds, that when they have been railed to httle more 
than half their height, it is always the P^dme of the wud 
bulls to Hand as centinels upon them, while the nft of the 
herd is ruminating below. When at their full he g 
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10 or 12 feet, they are ufed by the Europeans as places to 
look out from over the top of the grafs, which here grows 
to the height of 13 feet upon an average, i he author has 
flood with four men on the top of one of thyfe buildings, 
in order to get a view of any veflel that might come in 

Terfi 

"it may appear furprifmg how a Being perfedly good 
ffiould have created animals which feem to ferve no other 
end but to fpread deftrudfon and defolation wherever thpy jj 
go. But let us be cautious in fufpeding any imperfedion 1 

fn the Father of the Univerfe.. What at firft fight may 
feem only produdive of mifehief, will, upon mature deli- 
beration, be found worthy of that wifdom which planned 
the moft beautiful parts of the world. Many poifons are 
valuable medicines ; the {terms are beneficial ; and dileafes 
often promote life. I hefe termites, indeed, are fiequently 
pernicious to mankind, but they are alfo very ufeful and 
even neceffary ; one valuable purpofe which they ferve is, to 
deftroy decayed trees and other fubftances, which, if left on 
the furface of the ground in hot climates, would in a fhort 
time pollute the air. In this refped they refemble very 
much the common flies, which are regarded by mankind m 
general as noxious, and at bell as ufelefs beings in the ere*, 
tion ; but this is certainly for want of confideration. There 
are not probably in all nature animals of more importance ; 
and it would not be difficult to prove, that we fhould feel 
the want of one or two fpecies of large quadrupeds much 
lefs than of one or two fpecies of thefe defpicable-looking 
infeds. Mankind in general are fenfible that nothing 13 
more difagreeable, or more peftiferous, than putrid fub- 
ftances ; and it is apparent to all who have made obferva- 
tion, that thole little infeds contribute more to the quick 
diffolution and difperfion of putrefeent matter than any 
other. They are fo neceffary in all hot climates, that even 
in the open fields a dead animal or fmall putrid futulance 
cannot be laid upon the ground two minutes before it will 
be covered with flies and their maggots, which inftantly 
entering quickly devour one part, and perforating the reft 
in various diredions, expofe the whole to be much fooner 
diffipated by the elements. Thus it is with the termites ; 
the rapid vegetation in hot climates, of which no idea can 
be formed by any thing to be feen in this, is equalled by as 
great a degree of deftrudion from natural as well as acci- 
dental caufes (a). It feems apparent, that when any thing 
whatever is arrived at its laft degree of perfedion, the Cre- 
ator has decreed it fhall be totally deftroyed as foon as 
poffible, that the face of nature may be fpeedily adorned 
with frefti produdions in the bloom of fpring or the pride 
of fummer : fo when trees, and even woods, are in part 
deftroyed by tornadoes or fire, it is wonderful to oblerye 
how many agents^are employed, in haftening the total dif- 
folution of the reft; but in the hot climates there are none 
fo expert, or who do their bufinefs fo expeditioufly and 
effedually, as thefe infeds, who in a few weeks deftroy and 
carry away the bodies of large trees, without leaving a pan- 
tide behind, thus clearing the place for other vegetables, 
which foon fill up every vacancy ; and in places where 
two or three years before there has been a populous town, 
if the inhabitants, as is frequently the cafe, have chofen to 
abandon it, there fhall be a very thick wood, and not the 
veflige of a poll to be feen, unlefs the wood has been of 
a ipecies which, from its hardnds, is called iron wood. 

* Fig. 

/ill ICd.} da wc - v^- j , 
months; and the growth of many- other plants rs as quick. 
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"Pijr. i. reprefents a labourer. 2. a labot'rer mag- 
nified. Fig. 3. a foldier. Fig. 4. a foldier, forceps, and 
part of his head magnified. Fig. 5. a perfea tennes belli- 
cofus. Fig. 6. the head of a perfeA inieft magnified. 
Fig. 7. a head with {lemmata magnified. Fig. 8. a queen. 
Fig. 9. a king. Fig- IO. is a feftion of the building railed 
by^ thel'e infefts, as it would appear on being cut down 
through the middle from the top a foot lower than the fur- 
face of the ground. A A, an horizontal line from A on 
the left, and a perpendicular line from A at the bottom, 
will interfeA each other at the royal chamber. The darker 
{hades near it are the empty apartments and pafTages, which 
it feems are left fo for the attendants on the king and queen, 
who, when old, may require near 100,000 to wait on them 
every day. The parts which are the lead (haded and dot- 
ted are the nurferies, furrounded, like the royal chamber, by 
empty pafiages, on all lides, for the more eafy accefs to 
them with the eggs from the queen, the provifion for the 
young, &c. N. B. The magazines of provifions are fitua- 
ted without any feeming order among the vacant pafiages 
which furround the nurferies. B, the top of the interior 
building, which often feems, from the arches carrying 
upward, to be adorned on the fides with pinnacles.. C, the 
floor of the area or nave. DDD, the large galleries which 
afeend from under all the buildings fpirally to the top. EE, 
the bridges. 

TERMINALIA, in antiquity, feafts celebrated by the 
Romans in honour of the god I erminus. 

Terminalia, in botany •, a genus of plants belonging to 
the clafs of polygatttui, and order of moriGcia. I he male ca- 
lyx is quinquepartite ; there is no corolla ; the itamina are 
ten in number. Ihe hermaphrodite flower is the fame with 
that of the male ; there is one flyle ; the fruit, which is a 
drupe or plum, is belowr, and fhaped like a boat. 1 here 
are two fpecies; the catappa, and anguftifolia or benzoin. 
This fpecies does not, however, yield benzoin. See Sty- 

R TERMINI, in archite&ure, denotes a kind of ftatues or 
columns, adorned on the top with the figure of a man’s, wo- 
man’s, or fatyr’s head, as a capital; and the lower part end- 
ing in a kind of {heath or fcabbard. 

TERMINUS, in Pagan worfliip, an ancient deity among 
the Romans, who prefided over the ftones or land marks, 
called termini, which were held lo facred, that it was ac- 
counted facnlege to move them ; and as the criminal be- 
came devoted to the gods, it was lawful for any man to kill 
him. The worfhip of this deity was inllituted by Numa 
Pompilius, who, to render land marks, and coniequently^the 
property of the people, facred, ereAed a temple on the Tar- 
peian mount to Terminus. 

TERN, in ornithology. See Sterna. 
TERN ATE, the moil northerly of the Molucca or 

Clove Mauds in the Eaft Indies. It abounds in cocoa-nuts, 
bananas, citrons, oranges, almonds, and other fruit proper 
to the torrid zone ; but cloves are the moil valuable produce. 
It is in the pofleffion of the Dutch. Malaya is the capital 
town. E. Long. 1291 o. N. Eat. 1. c. ^ 

TERNI, a town of Italy in the Pope’s territories, and 
in the duchy of Spoletto, with a bifhop’s fee. It is but a 
fmall place ; though there are very beautiful ruins of anti- 
quity, it having been a very' coniiderable Roman colony. It 
is fituated on the top of a high mountain, and to the wed 
of it are fields which are extremely fertile. E. Long. 1 2. 
40. N. I^at. 42. 34. 

TERNSTROMIA, in botany ; a genus of plants be- 
longing to the clafs of polyanciria, and order of monogynia. 
The calyx is monophyllous and quinquepartite : the corolla 
is monopetalous, quinquepartite or fexpartite, globular, and 

bell-fhaped : the berry is dry, bilocular, and valvelefs. There 
is only one fpecies, the meridionalis. 

TER PANDER, a celebrated Greek poet and mufician. 
The Oxford marbles tell us that he was the fon of Derde- 
neus of Lefbos, and that he fiourifired in the 381ft year of 
thefe records ; which nearly anfwers to the 27th Olympiad, 
and 67-ill year B. C. The marbles inform us likewife, 
that he taught the nomes, or airs, of the lyre and flute, 
which he performed himfelf upon this laft inllrument, iu 
concert with other players on the flute. Several writers 
tell us that he added three firings to the lyre, which before 
his time had but four ; and in confirmation of this, Euclid 
and Strabo quote two veries, which they attribute to L er~ 
pander himfelf. 

The tetraehord’s reftramt we now defpife, 
The feven-ftiing’d lyre a nobler {train iupplies. 

Among the many fignal fervices which Terpander is fa;d 
to have done to mufic, none was of more importance than 
the notation that is aferibed to him for afeertaining and 
preferving melody, which before was traditional, and whol- 
ly dependent on memory. The invention, indeed, of mufi- 
cal charaAers has been attributed by Alypius and Gauden- 
tius, two Greek writers on mufic, and upon their authority 
by Boethius, to Pythagoras, who flourifhed full two centu* 
ries after Terpander. But Plutarch, from Heraclides of 
Pontus, affures us that Terpander, the inventor of nomes 
for the cithara, in hexameter verfe, fet them to mufic, as 
well as the verfes of Homer, in order to fing them at the 
public games : And Clemens Alexandrinus, in telling us 
that this mufician wrote the laws of Lycurgus in verfe, and 
fet them to mufic, makes u(e of the fame exprefiion as Plu- 
tarch ; which feems clearly to imply a written melody. 

After enumerating the airs which Terpander had compo-- 
fed, and to which he had given names, Plutarch continues to 
fpeak of his other compofitions ; among which he delcribes. 
the proems, or hymns for the cithara, in heroic verfe. Thefe 
were ufed in after-times by the Rhapfodifts, as prologues or 
introduAions to the poems of Homer and other ancient 
writers. But Terpander rendered his name illuitrious, no 
lefs by his performances both upon the flute and cithara 
than by his compofitions. This appears by the marbles al- 
ready mentioned ; by a paflage in Athemrus, from the hi- 
ftorian Hellanicus, which informs us that he obtained the 
firfl prize in the mufical contells at the Carnean games ; 
and by the teftimony ot Plutarch, who fays* that “ n@> 
other proof need be urged of the excellence of f erpander 
in the art of playing upon the cithara, than what is gi4* 
ven by the regifter of the Pythic games, from which it ap* 
pears that he gained four prizes iucceffivdy at thcrie. foleni- 
nities. 

Of the works of this poet only a few fragments are now 
remaining. 

TERRA avstralis incognita, a name for a large 
unknown continent, fuppoled to lie towards the South 
Pole, and winch for a long time was fought after by nan- 
gators. The late voyages, of Captain Cook have afeertaina 
ed this matter as much as it probably ever will be (See 
SovrH-Sea,, Cook’s Difcoveries, n" 4-7, 48, 68, 69. and A»- 
merica, n0 4). On this fubjeA Captain Cook expreffes 
himielf as follows : “ I had now made the. circuit of the 
Southern Ocean in a high latitude, and traverfed it in fuch 
a manner as to leave not the lead room tor the poffibility of 
there being a continent, unlefs near the pole, and out of the 
reach of navigation. By twice vifiting the tropical lea, I- 
had not only fettled the fituation of fome old difcoveries; but 
made there many new ones, and left, I conceive, very littfe 
more to be done even in that part, T iius I flatter myfe.-f, 
j that?. 
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fthat the intention of the voyage has in every tefpeft been 
fully anfwered ; the fonthern hemifphere fufficiently explo- 
red ; and a final end put to the fearching after a fouth- 
ern continent, which has at times engrofied the attention of 
lome of the maritime powers for near two centuries paft, 
and been a favourite theory amongft the geographers of all 
ages. That there may be a continent, or large tra<ft of 
land near the pole, I will not deny : on the contrary, 
X am of opinion there is ; and it is probable that we have 
feen a part of it. The exceffive cold, the many iflands, and 
vaft floats of ice, all tend to prove that there muft be land 
to the fouth ; and for my perfuafion that this fouthern land 
mull lie or extend farthdi to the north, oppofite to the 
Southern Atlantic and Indian Oceans, I have already af- 
figned fome reafons ; to which I may add, the greater de- 
gree of cold experienced by us in thefe feas than in the 
Southern Pacific Ocean under the fame parallels of lati- 
tude.” 

Terra Flrnw, in geography, is fometimes ufed for a con- 
tinent, in contradiftin&ion to iilands. 

Terra Firma, otherwife called New Caflile, or Cajle/- 
la del Oro, a country of America, bounded on the north 
by the North Sea and part of the Atlantic Ocean, by the 
fame fea and Guiana on the eafl^ by the country of the A- 
mazor.s and Peru on the fouth, and by the Pacific Ocean 
and Veragua on the weft. It lies between 62 and 83 de- 
grees of weft longitude, and between the equator and 12 
degrees of north latitude ; being upwards of 1200 miles in 
length from eaft to weft, and 800 in breadth from north to 
fouth. It had the name of Cajlella del Oro from the quan- 

tities of gold found in the diftridts of Uraba and other parts; 
and was firft difeovered by the celebrated Columbus in his 
third voyage. 

The climate is neither pleafant nor healthy ; the inhabi- 
tants one part of the year beinq fcorched by the molt intenfe 
and burning heat, and the other almoft drowned with per- 
petual floods of rain, pouring from the fky with fueh violence 
as if a general deluge was to enfue. 

In fo large a traft of country the foil muft necefiarily va- 
ry. Accordingly, in fome parts it is a barren fand, or 
drowned mangrove land, that will fcarce produce any kind 
of grain ; in others it yields Indian corn, balms, gums, and 
drues, almoft all manner of fruits as well of Old as oi- New 
Spain, fugar, tobacco, Brafil wood, and leveral other kinds 
of dyeing woods ; a variety of precious Hones, particularly 
emeralds and iapphires ; venifon and other game. The plan- 
tations of cacao, or chocolate nuts, in the diftrift of the Ca- 
raccas, are efteemed the tieft in America. The mountains 
abound with tygers, and, according to fome, with lions, and 
great numbers of other wild beafts. The rivers, feas, and 
lakes, teem with fifh, and alfo with alligators ; and the 
bowels of the earth were once furnifhed with the richeft 
treafures, now almoft exhaufted. The fame may be faid of 
the pearl-fifheries on the coaft, which are far from being fo 
profitable now as formerly. 

Terra Firma is a very mountainous country. Terra Fir- 
tna Proper, in particular, confifts of prodigious high moun- 
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tains, and deep valleys flooded more than half the year. The 
mountains in the provinces of Catthagena and St Martha,'"“""v*' 
according to Dampier, are the higheft in the world ; being 
feen at fea 200 miles off: from thefe run a chain of hills of 
almoft equal height, quite through South America, as far 
as the Straits of Magellan, called che CrxrdifUras des Andes. 
The province of Venezuela alfo, and diftrict of the Carac- 
cas, the moft northerly parts of South America, are almoft 
a continued chain of hills, feparated by fmall valleys, point- 
ing upon the coaft of the North Sea. A chain of barren 
mountains, almoft impalfable, runs through the province of 
Popayan from north to fouth, fome whereof are volcanoes; 
but towards the fhores of the Pacific Ocean it is a low coun- 
try, flooded great part of the year. 

The principal rivers of Terra Firma are, the Darien, Chag- 
tre, Santa Maria, Conception, Rio Grande or Magdalena, 
Maricaibo, and Oroonoko. 

Terra Firma contains the provinces of Terra Firma Pro- 
per or Darien, of Canhagena, St Martha, Rio de la Ha- 
cha, Venezuela, Comana, New Andalufia or Paria, New 
Granada, and Popayan. 

Tena Firma Proper lies in the form of a crefcent, about 
the fpacious bay of Panama, being the ifthmus which joins 
South and North America; and extending in length be- 
tween the two feas 300 miles, but in breadth, where the 
ifthmns is narrowed:, only 60. Here are found gold mines* 
gold lands, and fine pearls; and though the land is general- 
ly rough, there are fome fruitful valleys, watered hv rivers, 
brooks, and fprings. The chief places are Panama and Por- 
to Fello. 

The inhabitants of Terra Firma have never been tho- 
roughly fubdued, and in all probability never will; as they 
are a brave and warlike people, have retreats tnacceftlble to 
Europeans, and bear an inveterate enmity to the Soani- 
ards. See Darien. 

Terra Japonic a, more commonly called catechu, a drug for- 
merly fuppofed to be an extract from the feeds of the areca 
catechu, but lately difeovered by Mr Kerr, alfiltant furgeon 
to the civil hofpital at Bengal, to be obtained from the mi- 
mofa catechu. Mr Kerr gives the following account of the 
manner in which the extradl is m?.de : “ After felling the 
trees, the mamifadturer carefully cuts off all the exterior 
white part of the wood. Hie inteiior coloured wood, is cut 
into chips, with which he fills a narrow-mouthed unglazed Med. Olfcr, 
earthen pot, pouting water upon them until he fees itaild Jn9ui- 
among the upper chips ; when this is half eVaporated by vo1, T 

boiling, the deco&ion, without ftraining, is poured into a 
flat earthen pot, and boiled to one-third part; this is let in 
a cool place for one day, and afterwards evaporated by the 
heat of the fun, ftirring it feveral times in the day. When 
it is reduced to a confiderable thicknefs, it is fpread upon a 
mat or cloth, which has previoully been covered with tht 
afttes of cow-dung ; this mafs is divided into fquare or 
quadrangular pieces by a firing, and completely dried by 
turning them frequently in the fun until they are fit for 
fale (a).” 

This extract is called cult by the natives, by the Eng- 
hfh 

(a) <£ In making the extraft, the pale brown wood is preferred, as it produces the fine whitifh extraft ; the darker the 
wood is, the blacker the ektraft, and of lefs value. Tney are very careful in drying their pots upon the fire before they 
are ufed ; but very negligent in cutting their chips upon the ground, and not ftraining the decoAion ; by which, and the 
dirty afhes they ufe, there muft be a coaliderable quantity of earth in the extra A, belides what avarice may prompt them 
to put into it. 

f he antifeptic quality of catechu appears from the experiments made by Sir John Pringle. Huxham employed it 
fuccefsfully in cafes where a putrid dtflblved Hate of the blood prevailed. This extraA is the principal ingredient in an 
ointment oi great repute in India, compoled of catechu four ounces, alum nine drams, white refin four ounces ; thefe are 

reduced 



T E R r 391 ] TER 
•rU liYh cutch, and by different anthers terra japonic a, catechu, 

II khaath, cate, cathou, &c. “ In its pureft ttate it is a dry ■^rraiTon. pUiveraye (ubftance, outwardly of a reddi/h colour, inter- 

Wtej.jHU', nally of a fhining dark brown, tinged with a reddiih hue ; 
ftdical in the mouth it difeovers coniiderable aftringency, tucceeded 
if/K.y, by a fweetifh mucilaginous tafte.” According to Lewis, “.it 
,H'IU diffolves almoft totally in water, excepting the impurities ; 

which are ufually of the Tandy kind, and amounting in the 
Specimens I examined to about one eighth of the mafs. Of 
the pure matter, reftified fpirit diffolves about (even eighths 
into a deep red liquor: the part which it leaves undiffolved 
is an almoft inffpid mucilaginous fubftance.” 

Ujh. Catechu may be ufefully employed for moft pur- 
I / pofes where an aftringent is indicated, provided the moft 

powerful be not required. But it is particularly ufeful in 
alvine flaxes ; and where thefe require the ufe of aftringents, 
we are acquainted with no one equally beneficial. Befides 
this, it is employed alfo in uterine profluvia, in laxity and 
debility of the vifeera in general, in catarrhal affections, and 
various other difeafes where aftringents are neceffary. It is 
often fuffered to diffolve leifurely in the mouth, as a topical 
aftringent for laxities and exulcerations of the gnms, for 
apthous ulcers in the mouth, and fimilar affedtions. This 
extraCt is the bafis of feveral fixed formulae in our pharma- 
copoeias, particularly of a tinCture and an eleCtuaiy : but 
one the heft forms under which it can be exhibited, is 
that of a fimple infufion in warm water, with a proportion of 
cinnamon or cafiia ; for by this means it is at once freed from 
its impurities, and improved by the addition of the aro- 
matic. 

'Tf-RRA pMz.zohana. See PuzzolanA. 
7Eg. km Filius, Son of the Earth, a Undent of the univer- 

fity of Oxford, formerly appointed in public aCts to make 
fatirical and jelling* fpeeches againft the members thereof, to 
tax them with any growing corruptions, &c. 

Tarka Slgillata Lemma. See Adamsonia. 
TERRACE, a walk or bank of earth, raifed in a gar- 

den or court to a due elevation for a profped. The name 
is alfo given to the roofs of houfes that are flat, and where- 
on we may walk. 

rJ ERR AQUEOUS, in geography, a name given to our 
globe, becaufe confi fling of land and water. 

TERRAS, or Traas, in mineralogy, a fpecies of argil- 
laceous earth. It differs but little in its principles from 
puzzolana, but is much more compaCl and hard, porous 

Afra/i’/ and fpungy. It is generally of a whitifh yellow colour, and 
contains more heterogeneous particles, as fpar, quartz, 
fhoerl, &c. and fomething more of calcareous earth it ef- 
fervefees with acids, is magnetic, and fufible per fe. When 
pulverized, it lerves as a cement, like puzzolana. It is 
found in Germany and Sweden. 

A fpecies of red earth has been found in the parifh of St 
Elizabeth in Jamaica, which turns out to be an excellent 

rib/0*’ fubflitute for terras or puzzolana earth, and may there- 
vj’ Scc' ^ore ks of great value to the inhabitants of the Weft In- 

dies. 
One meafure of this earth, mixed with two of well-filrck- 

ed lime and one of fand, form a cement that anfwers ex- 
tremely well for building any dam or bridge, or any ftruc-* 
ture in water, for it will foon harden and become like a 
ftone. 

TERRASSON (Abbe John), a French writer born at 

Lyons in 1669. diflinguifhed himfelf in the difpute Terra 
concerning Homer, between La Motte and Madam Dacier, Tert^1!jan 
by writing a DJfertation contre PI Hade. He wrote a political er ^ ‘tanl 
and moral romance called Sethos, full of learning and philo- 
fophy ; and another capital work of his is a French tranfla- 
tion of Diodorus Siculus. He died in 1750. 

TERRE Verte, in the colour-trade, the name of a green 
earth much ufed by painters, both fingly for a good Handing 
green, and in mixture with other colours, i’he name is 
French, and fignifies “ green earth.” 

It is an indurated clay, of a deep bluifh green colour, and 
is found in the earth, not in continued flrata or beds, as 
moil of the other earths are, but in large fiat maffes of diffe- 
rent fizes, imbedded in other ilrata ; thefe break irregularly 
in the cutting, and the earth is generally brought out of the 
pit in lumps of different fizes. It is of a fine, regular, and 
even flrudlure, and not very hard. It is of an even and glof- 
fy furface, very fmooth to the touch, and in fome degree re- 
fembling the morochthus or French chalk, but adhering firm- 
ly to the tongue. It does not ftain the hands in touching 
it; but being drawn along a rough furface, it leaves an even 
white line, with a greenifti caft. 

It does not ferment with acids, and it burns to a dufky 
brown colour. It is dug in the ifiand of Cyprus, and in 
many parts of France and Italy. That from the neighbour- 
.hood of Verona has been efleemed the befl in the wrorld ; 
but of late there has been fome dug in France that equals it. 
There is alfo an earth dug on Mendip Hills, in the finking 
for coal, which, though wholly unobferved, is nearly, if not 
wholly, of equal value. When feraped, and the finer pa^s 
feparated, it is ready to be made up with oil for the ule 
of the painters, and makes the moil true and lailing green 
of any fimple body they ufe. 

TERRESTRIAL, fomething partaking of the nature 
of earth, or belonging to the globe of earth ; thus we fay, 
the terreftrial globe, &c. 

TERRIER, a fmali hound to hunt the fox or badger; 
fo called becaufe he creeps into the ground, as ferrets do into 
the coney-burrows, after the fox, &c. 

TERRITORY, in geography, denotes an extent or 
compafs of land, within the bounds or belonging to the 
juriidiftion of any ftate, city, or other- iubdiviiion of a 
jeountry. 

TERROR. See Fear and Fright. 
TERTIAN fever. See Medicine, n° 126. 
TERTULLIAN, or Quintus Septimus Florrns 

Tertullianus, a celebrated priefl of Carthage, was the 
fon of a centurion in the militia, who ferved as proconful of 
Africa. He was educated in the Pagan religion ; but be- 
ing convinced of its errors, embraced Chriftianity, and be- 
came a zealous defender of the faith. He married, it is 
thought, after his baptifm. Afterwards he took orders, 
and went to Rome ; where, during the perfecution under 
the emperor Severus, he publiftied his Apology for the Chri- 
ftians, which is, in its kind, a mafterpiece of eloquence and 
learning ; and at the beginning of the third century he em- 
braced the fe£l of the Montanills. He lived to a very great 
age, and died under the reign of Antoninus Caracalla, about 
the year 216. Many of his works are ftill extant, in all of 
which he difeovers a great knowledge of the Holy Scrip- 
tures, a lively imagination, a ftrong, elevated, and impetu- 
ous ilyle, great eloquence and flrength of reafoning ; but is? 

fomev 

wduced to a fin* powder, and mixed with the hand, adding olive oil ten ounces, and a fufficient quantity of water, ta - 
bring the mafs to the confiftence of an ointment. To all feres and ulcers in warm climates aftringent applications of this 
*und are found to be peculiarly ufdul.” 
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Terurciu- fometlmes obfcure. His Apology and 

mod efteemed. The beft editions of his works are thofe of 
. Rigault; efpecially that of Venice in 1746, folio. Pame- 
lius and Alix, Mr Thomas, and the Sieur du Fofft?, have 
written his life; and Rigault, M. de I’Aube Epine, Father 

T.fffra. 

Petau, and other learned men, have publifhed notes on his facred. 
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Prefcriptions are for executing any duty or fervice required of them. This, 

upon urgent occafions, was only,vocal; but, in ordinary 
cafes, it was written on a tablet, commonly made of v 
wood. Befide thefe civil and military teffera;, there are 
others which relate to religious affairs, and may be called 

Trffot) 

Tea. 

works. 
TERUNCIUS, in antiquity, a very fmall brafs coin in 

ufe among the Romans. 
The inconvenience of fuch very fmall pieces being foon 

found, the teruncius became difufed, but its name is ftill re- 
tained in reckoning, and thus it became a money of account. 
The teruncius at firft was a quarter of the as, or libra; 
hence, as the as contained twelve ounces, the teruncius con- 
tained three, whence the name, wrhich is formed of the La- 
tin tres uncue. Teruncius was alfo ufed for the quarter of 
the denarius ; fo that when the denarius was at ten afes, the 
teruncius was worth two and a half; and when the denarius 
was rifen to lixteen, the teruncius was worth four. See De- 
narius. 

TESSELATED pavements, thofe of rich Mofaic 
work made of curious fquare marbles, bricks, or tiles, call- 
ed te(feU from their refembling dice. 

TESSERA, in Roman antiquity, denoted in its prima- 
ry fenfe a cube or dye ; fo called fiom the Greek word 
Ticca-p*, or Timpx, four; refpedt being had to its number of 
fides, diffinA from the two horizontal planes above and 
below. And it was thus diftinguifhed from the talus, which 
being round at each end, contained only four planes or 
faces on which it could ftand ; and therefore when thrown 
bad no more than two fide faces in view. Hence ludere ta- 
ils et ludere tejferis are fpoken of by Roman writers as 
two different games. The fyllable tes. occurs often in Ro- 
man inferiptions. The word tffera was applied to many 
other things, not fo much from a fimilitude in the figure, 
as from the relation they bore to fome other thing of 
which they were the fign or token ; as the points on the 
upper plane of tire dye denoted the good or ill iucccfs of 
the caft. 

The teffera hofpitalis was either public or private. As 
to the former, we find among the inferiptions publifhed by 
Gruter inftances of two municipal towns which put them- 
felves under the patronage of the Roman governor; and the 
reciprocal engagement between them, engraved on two cop- 
per plates, in the form of an oblong fquare, with a pediment 
at the top, is called in both teffera hofpitalis. The defign of 
jt was to cultivate or maintain a lafting friendfhip between 
private perfons and their families ; and gave a mutual claim 
to the contra&ing parties and their deicendants of a recep- 
tion and kind treatment at each other’s houfes, as occafion 
offered. For which end thofe tefierae were fo contrived as 
beft to preferve the memory of that tranfa&ion to pofterity. 
And one method of doing this was by dividing one of them 
lengthwife into two equal parts; upon each of which one of 
the parties wrote his name, and interchanged it with the 
other. From this cultom came the prevailing expreflion 
tejjeram hofpitalem corf ringer t) applied to perions who violated 
their engagements. 

The tejjfera frumentarite were fmall tallies given by the em- 
perors to the populace at Rome, entitling them to the re- 
ception of a quantity of corn from the public at ftated 
feafons. The perfon who had the infpe&ion of thefe was 
called tejferarius. They were made of wood and of ftone. 

; There was another kind of tefftra which intitled perfons 
to a fight of the public games and other diverfions, ufually 
pnade in the form of an oblong fquare. 

The tejfe a miiitaris was a fignal given by the general, or 
gbief commander of an army* as a direction to the ioldiers 

TESSON, or Teston. See Tester. 
TESSOUWA, a confiderable town in Africa, fituated 

eaft of Mourzouk, the capital of the kingdom of Fezzan. 
Near this town a deep and rapid ftream is faid to have ex- 
ifted, but was overwhelmed by the moving fands fo frequent 
in Airica. 

TEST, a veffel ufed in metallurgy for abforbing the fco« 
rise of metallic bodies when melted. See Cupel. 

Some of the German writers recommend, both for tefts 
and cupels, a fort of friable opake ftone, called ivhite fpath, 
which appears to be a fpecies of gyplum, or of the ftones from 
wEich plafter of Paris is prepared. The fpath is direAed 
to be calcined with a gentle fire, in a covered veffel, till the 
flight crackling, which happens at firft, has ceafed, and the 
ftone has fallen in part into povder : the whole is then re- 
duced into fubtle powder, which is paffed through a fine 
fieve, and moiftened with fo much of a weak folution of 
green vitriol as is fufficient for making it hold together. 
Gellert, however, finds, that if the ftonc is of the proper 
kind, which can be known only by trials, calcination is not 
neceffary. Scheffer obferves, that thefe kinds of tefts are 
liable to foften or tall afunder in the fire, and that this in- 
convenience may be remedied by mixing with the uncalcin- 
ed ftone fomewhat lefs than equal its weight, as eight-ninths 
of fuch as has been already ufed and is penetrated by the 
fcoria of the lead, taking only that part of the old teft 
which appears of a green-grey colour, and rejeAing the red 
cruft on the top. Tefts or cupels made of the fpath are 
faid not to requre fo much caution in nealing and heating 
them as the common ones ; it appears, however, from Schef- 
fer's account, that they are lefs durable than thofe made of 
the afhes of bones, though greatly fuperior to thofe of 
wood-afhes. Vegetable afhes, which ftand pretty well the 
telling of filver, can fcarcely bear any great quantity of 
gold, this metal requiring a confiderably ftronger fire than 
the other ; but bone-afhes anfwer fo effeAually, and are 
among us fo eaiily procurable, that it is not needful for the 
refiner to fearch for any other materials; though thofe who 
work off large quantities of lead, in order to gain a little fil- 
ver or gold contained in it, may poffibly, in places remote 
from populous cities, avail themfelves of fubllances fimilar 
to the fpath above-mentioned. 

The teft, for its greater fecurity, is fixed in the mould in 
which it was formed; which is fometimes a (hallow veffel 
made of crucible earth or caft-iron, more commonly art 
iron hoop, with three bars arched downwards acrols the 
bottom, about two inches deep, and of different widths, 
from three or four inches to fifteen or more, according to 
the quantity of metal to be tefted at once. The afhes or 
earthy powder, moiftened as for making cupels, are preffed 
down in the mould fo as to completely fill it or rife a little 
above the fides ; with care to make the mafs equally folid, 
and to put in at once, or at leaft after the bottom has been 
preffed clofe, as much of the matter as will be fufficient for 
the whole ; for any additional quantity will not unite tho- 
roughly with the reft, but be apt to part from it in the 
fire. The edges are pared fmooth, and a portion cut out 
from the middle with a bent knife, fo as to leave a proper 
cavity, which is fmoothed by ftrewing fome dry powder on 
the lurface, and rolling on it a v/ooden, or rather a glafs 
ball. 

The procefs of telling is often performed in the fame 
manner 
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manner as that of cupellation : but where great quantities with anarchy on the one hand, or with defpotifm on the 
^ of bafe metal are to be worked off from a little gold, .. 

courfe is had to a more expeditious method, that of telling 
before the bellows. 

An oval tell is placed in a cavity, made in a hearth of 
a convenient height, and fume moiltened land or alhes orelf- 
ed round it to keep it Heady : the nofe of a bellows is direc- 
ted along its furlace, in fuch a manner, that if alhes are 
fprinkled in the cavity of the tell, the bellows may blow 
them completely out: iome have an iron plate fixed before 
the bellows, to diredl the blail downwards. To keep the 
furtace of the tell from being injured in putting in the me- 
tal, feme cloths or pieces of paper are interpofed. The fuel 
confills of billets of harked oak laid on the fides of the tell, 
with others laid crofswife on thefe: the bellows impel the 
flame on the metal, clear the furface of alhes or fparks of 
coal, haften the fcorification of the lead, and blow off the 
fcoria, as fall it forms, to one end of the tell, where it runs 
out thro' a notch made for that purpofe. About two thirds 
of the fcorified lead may thus be colle&ed ; the reft being 
partly abforbed by the tell, and partly difiipated by the ac- 
tion ol the bellows. Care mull be taken not to urge the 
blall too ftrongly, left lon.e portion of the gold Ihould be 
carried away by the fumes impetuoufly forced off from the 
lead, and fome minute particles of it entangled and blown 
off with the fcorise. 

_ Test-AH, inlaw, is the ftatute 25 Car. II. cap. 2. which 
directs all officers, civil and military, to take the oaths, and 
make the declaration anainfl tranfubftantiation, in the court 
ot Jxing’s Bench or Chancery, the next term, or ar the 
next quarter-felTions, or (by fubfequent llatutes) within fix 
months after their admiffion ; and alfo within the fame time 
to receive the facrament of the Lord’s Supper, according 
to the ulage of the church of England, in fome public 
church, immediately after divine fervice or fermon, and to 
deliver into court a certificate thereof, ligned by the mini- 
fter and church warden, and alfo to prove the fame by two 
credible witneffes, upon lorfeiture of 500I. and difability to 
hold the faid office. 

The avowed objeft of this a£t was to exclude from 
places of truft all members of the church of Rome ; and 
hence the diffenters of that age, if they did not fupport the 
bill when paffing through the two houfes of parliament, 
gave it no oppoiition. For this part of their conducl they 
have been often cenfured with feverity, as having betrayed 
their rights from refentment to their enemies. But is this 
a fair flate of the cafe ? AVere any rights in reality betray- 
ed ? I hat the dread of a popiffi lucceffor and of popifh in- 
fluence was the immediate and urgent caufe of paffing 
the te/i-aS, is indeed true ; but that the legiflature, when 
guarding againft an impending evil, had not likewife a rc- 
trofpe£t to another from which they had fo recently been 
delivered, is not fo evident. If it be proper to fupport an 
etlablifhed church as a branch of the conttitution, and if the 
teft-atl be calculated to afford that fupport to the church 
of England, it i$ probable that the deliberations of parlia- 
ment were as much influenced by the dread of puritanic 
fury, and a renewal of the covenant, as by apprehenfions of 
a perfecution from a popiffi king and popifli councils. That 
the members of the church eilabliffied by law in England 
had as much reafon to dread the effecls of power in the 
hands of Puritans as in the hands of Papifts, no impartial 
man will controvert, who is not a ftranger to that period of 
our national hiftory ; and that it was the duty of the legifla- 
ture by every method in their power to provide for the fe- 
cuiity of the conftitution againft the machinations of both 
Us enemies, will be admitted by all but fuch as are in love 
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Teft. 
other. 

Many people, when they talk or write of the teft-aFty 
feem to think that it was framed in oppofition ta the religious 
opinions of the church of Rome ; and finding the Proteftant 
differters, who abhor thefe opinions, deprived by it of their 
civil rights, they fpeak with indignation of a law which 
confounds the innocent with the guilty. But all this pro- 
ceeds from a palpable miftake of the purpofe of the teft. As 
the legiflature had no authority to make laws againft any 
opinions 'whatever, on account of their being falfe in theolo- 
gy ; 1o it is not to be fuppofed that, in their deliberations 
on tlu? test-act, the members of that auguft body took 
into their conlideration the comparative orthodoxy of the 
diftinguifhing tenets of the Catholics and Puritans. As a re- 
ligious left they might efteem the latter much more than 
the former ; but if they found that both had combined with 
their theological doftrines opinions refpeefting civil and ec- 
clefiaftical government, inconfiftent with the fundamental 
principles of the Engliih conftitution, they had an undoubt- 
ed right to enaft a law, by which none ffiould be admitted 
to offices, in the execution of which they could injure the 
conftitutjon, without previoufly giving fecurity that their 
adminiftration fhould fupport it in all its branches. It had 
not then been doubted, nor is there reafon to doubt yet, but 
that an eftablifhed religion is neceffary, in conjunftion with 
civil government, to preferve the peace of fociety ; and 
therefore in every well regulated ftate an eftabliffied religion 
muft be fupported, not becaufe it is the duty of the civil 
magiftrate to conduft his fubje£ts to future happinefs, but 
becaufe he cannot without fuch an eftablifhment preferve 
among them prefent tranquillity. The eftabliffiment which 
muft heft anfwer this purpofe, is that which, teaching the 
great and unchangeable duties of morality, is moft accept- 
able in its government and forms of worfhip to the majority 
of the people ; and therefore in giving a legal eftabliflhment 
to one conftitution of the church in preference to all others, 
it is only this circumftance, and not the comparative purity 
of the rival churches, viewed merely as ecclefiaftical corpo- 
rations, to which, it is the bufinefs of the legiflature to pay 
attention. At the time when the tejl-a£t paffed the two 
houfes of parliament, the eftabliffied church of England was 
certainly more acceptable to the great body of the people 
and to all ranks in the ftate, than any one of the fedls, whe- 
ther Catholic or Proteftant, which diffented from her; and 
therefore it was the duty of the legiflature to preferve to 
that church all her privileges and immunities, and to pre- 
vent thofe hoftile ieftaries from doing her injury in the dif- 
charge of any civil office with which they might be entruft- 
ed. It was with this view that the teft-ad was foimed; and 
it is with the fame view that the iegillature has hitherto re- 
jefted every petition for its repeal. In doing fo, it deprives 
no man of his rights, far lefs of rights which confcience calls 
upon him to maintain at every hazard ; for the rights of 
individuals to hold civil offices are not inherent, but derived 
from the legiflature, which of courfe muft be the judge upon 
what terms they are to be held. The legiflature of Eng- 
land has excluded from many offices, civil and military, eve- 
ry man who will not give fecurity, that in the discharge of 
Iris public duty he will fupport the church eftabliffied by 
law ; and as the teft. of his intention, it requires him, before 
he enters upon his office, to renounce the dodlrine of tran- 
fubftantiation,. and receive the facrament of the Lord’s Sup- 
per in fome public church, according to the liturgy of the 
church of England. Whether this be the moft proper teft 
that could have been exadled, may well be queftioned ; but 
that in a country abounding with fe&aries of various deno- 
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ruinations, who agree in nothing but venomous hoilility to ftate. 
the religious eftablilhment, fame tell is neceffary, feems in- 
controvertible, if it be the bulinefs of the legiilature to pve- 
ferve the public peace. 

To this it will be replied, That the public peace in Scot- 
land is preferved without a tell, and that therefore a tell 
cannot be necefl'ary in England. This is plaulible, but not 
conclufive. For forty years after the Revolution, there was 
in Scotland no denomination of Chriltians but thofe of the 
Prefbyterian church, eftablifhed by law, the Proteftant Epif- 
copalians, whole church had been eftablilhed prior to that 
event, and the adherents to the church of Rome. The 
Epifcopalians and Papifts were effeftually excluded frona eve- 
ry office in which they could injure the ecclcfiallieal efta. 
blifnment, by the feveral reftriftions under which they were 
laid, on account of their attachment, real or fuppofed, 
to the abdicated family of Stuart. The penal laws opera- 
ted upon them more powerfully than a religious tell. It is 
to be obferved too, that in the church of Scotland, though 
her clergy are better provided for than any other parochial 
clergy peihaps inEurope(A), there is nothing ofthatfplendor 
and temporal power which in England excite envy to cla- 
mour again ft the eftablilhment, under the pretence of main- 
taining the caufe of religious liberty. Yet even in Scot- 
land a religious tell is occalionally exafled of civil officers. 
In the royal boroughs of that part of the united kingdom, 
no man can hold the office of a magiftrate without previ- 
oully fwearing the burgefs-oath (fee Seceder, n° 8.) ; and 
every inftru&or of youth, whether in fchools or colleges, 
may be called upon to qualify himtelf for bis office, by fub- 
fcribing the eftablilhed Confeffion of Faith. The burgefs- 
oath is a more effecftual tell than that which is required of 
magiftvates in England ; for a man might with a Me con- 
fcience receive the facraraent of the Lord’s Supper occa- 
fionally in a church, “ at which he would not i'wear to abide 
and defend the fame to his/i/e’j end:' This tell appears to 
us to be neceffary in boroughs, where faftion is commonly 
blended with fanaticifm ; and if thofe fe&aries which, at 
their firil appearance in i732> were inlignificant, if not con- 
temptible, continue to multiply, and to imbibe pnnciples 
much more pernicious than thofe which were held by their 
fathers, it may perhaps be found expedient to extend fome 
tell over the whole country. 

We do not, however, by any means, wilh to fee the facra- 
mental tell introduced into Scotland. A tell may be ne- 
ceffary to fecure to the church all her lights and immuni- 
ties ; but to receive the facrament can give her no fuch fe- 
curity, whilft it leads inevitably to the profanation of a fa- 
cred ordinance. A much better tell would be, to require 
every man, before he be admitted to an executive office, to 
fvvear that in the difcharge of it he will be careful to main- 
tain all the rights and privileges of the church eftablilhed 
by law. Such an oath no fenfible and peaceable diffenter 
could refufe; for it would not bind him to communicate 
with the eftablifhed church ; and he cannot be ignorant that 
it belongs not to the executive government, but to the le- 
giflature, to determine what fhall be the religion of the 

T E S 
  On this account, we cannot help thinking that the Te 
members of the iegillative body Ihould be fubjedled to no „ 
religious tell whatever, that they may be at freedom to re- ac 

form the corruptions of the church, or to exchange one 
eftabliffiment for another, Ihould they lind fuch exchange 
expedient. If this reafouing be juft, it will be difficult to 
vindicate that claufe of 25 Car. il. and of x Geo. I. in 
which it is enacted, that no member fhall vote or fit in ei- 
ther houfe of parliament till he hath, in the prefence of the 
houfe, fubfcribed and repeated the declaration againft trail* 
fubftantiation, the invocation of faints, and the facrifice of 
the mafs. The church of Rome is indeed a very corrupt 
fociety ; but if it be not for the purity of her doctrines 
and government that any church is eftablilhed in preference 
to all others, why fhould that particular church be preclu- 
ded from the poffibility of obtaining a legal eftablilhment in 
Great Britain, even though ihe were to become moft accep- 
table to the majority of all ranks in the kingdom ? The Eng- 
lifh Catholics have unqueftionably greater reafon to complain 
of this teft, than either they or the diffenters have to com- 
plain of the law which requires every civil and military offi- 
cer to receive the Lord’s Simper in the eftablifhed church. 

Test for Acids and Alkalis. See Che'Mistry, p. 595, 
n° 1549. 

Test Idquofi for Wines. See Lead, p. 741, eo^ aU(^ 
Arsenic, n° 16. 

TESTACEA, in the Linnasan fyftem of natural histo- 
ry, the third order of vermes. This order comprehends all 
fhell-liffi arranged by Linnaeus under 36 genera. Shell- 
fifh are animals with a foft body, covered by or inclofed in 
a firm, hard, and as it were ftony habitation, compofed, ac- 
cording to their three Separate orders, .ft, Of many parts 
which are ranged under the name of multivaives ; 2d, Ol ^ h 
two parts which are called bivahes; 3d, Ot one part or QtKcr 
piece only, which we call univalves. Thole parts, pieces, 
or valves, are more or lefs moveable at the animal’s plea- 
r The animals included in thete hard habitations have fare.    
moil of them the char after s of one or other of the genera 
vermium, and might be reduced under the fame genera with 
the mollulca : but as thefe charafters are few, and the (hells 
very numerous, and different in their form and ftrufture, it 
will tend more to make this part of natural hiftory eafy* 
to arrange the fubjefts according to the diflinftiona of the 
(hells themlelves. 

There is this farther confideratron in favour of this ar- 
rangement, viz. that the animals themfelves are rarely feenv 
and never can be preferved in cabinets ; whereas the (hells 
make a figure In them, and great numbers have been met 
with empty o' the animal. 

TESTACEOUS, in natural hiftory, an epithet fynony- 
mous with Testacea. 

In medicine, all preparations of (hells, and fubftances of 
the like kind, are called teftaceous. Such are powders of 
crabs claws and eyes, pearl, &c. Dr Quincy and others 
fuppofe the virtue of all teftaceous medicines to be alike j 
that they feldom or never enter the lafteals, but that the 
chief of their aftioa is in the firft paffages; in which, how- 

f a) There are indeed many livings in the church of England, and probably in other churches, to which noth^ig in the 
church of Scotland can be compared in refpeft of emolument; but thefe rich benefices bear no proportion to the number 
of thofe which, in this age of unavoidable expence, cannot afford to the incumbents the means of decent lubfiitence as 
eentlemen. In the church of Scotland many livings amount to L. 200 each annually ; and we have reafon to hope, that 
when the prefer.t plan for augmenting the ftipends of the clergy has been extended over Scotland, very few will be below 
L.ioo* whilft in England the vicarapes and fmall reftories, from which we have reafon to believe that the rncuni- 
bents reap not L.80 a-year, greatly exceed in number all the livings in Scotland : Nay we doubt if there be not upwarcs 
©f a thoufand livings in England and Wales from which the reftor or vicar derives not above L. 50 annually. 
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cver^ tV.ey are ef grctit ufe in abfovbing; acidities 
they become of ule in fevers, and efpecially in reftifying 
the many diftempers in children, which generally owe their 
origin to fuch acidities. 

TE8 I’.XMENT, or last will. Teftaraents both Ju- 
ftinian and Sir Edward Coke agree to be fo called, becaufe 
they are ieflatto mentis : an etymon which feems to favour 
too much of conceit ; it being plainly a fubflantive derived 
from the verb tejliri, in like manner at, juramentum, incremen- 
ttnn, and others, from other verbs. The definition of the 
old Roman lawyers is much better than their etymology ; 
voluntatis nvjfra jujla fententia de eo, quod qvis pojl mortem j'uam 
jit' i velit; which may be thus rendered into Englifh, “ the 
legal declaration of a man’s intentions, which he wills to be 
performed after his death.” It is called fententia, to denote 
the circumfpe&ion and prudence with which it is fuppofed 
to be made : it is voluntatis nqflr* fententia, becaufe its effi- 
cacy depends on its declar ing the tellator’s intention, whence 
in Englifh it is emphatically ftyled his mill; it is jujla fen- 
tentia ; that is, drawn, attelted, and publiihed, with all due 
folemnit.ies and forms of law : it is de eo, quod quis pojl mor- 
tem fuam fieri velit, becaufe a tdiament is of no force till af- 
ter the death of the teflator. 

Thefe teilaments are divided into two forts; written, 
and verbal or nuncupative : of which the former is commit- 
ted to writing ; the latter depends merely upon oral evi- 
dence, being declared by the teltater in extremis, before a 
fufficient number of witneffes, and afterwards reduced to 
writing. 

But as nuncupative wills and codicils (which were for- 
merly more in ule than at prefent when the art of writing 
is become more general) are liable to great impofitions, and 
may occafion many perjuries, the flatute of frauds, 29 Car. 
II. c. g. enafts, 1. That no written will ffiall be revoked 
or altered by a fubfequent nuncupative one, except the 
fame be in the lifetime or the teftator reduced to writing, 
and read over to him, and approved; and unlefs the fame 
be proved to have been fo done by the oaths of three wit- 
neffes at the leaft, who, by llatute 4 & 5 Anne, c. 16. mull 
be Inch as are admiffible upon trials at common law. 2. 
That no nuncupative will (hall in anywife be good, where 
the eftate bequeathed exceeds 30I. unlefs proved by three 
fuch v/itneffes, prefent at the making thereof (the Roman 
law requiring feven), and unlefs they or fome of them were 
fpecially required to bear witnels thereto by the teftator 
himfelf; and unlefs it was made in his laft ficknefs, in his 
own habitation or dwelling-houfe, or where he had been 
previoufiy refident ten days at the leaft, except he be fur- 
priftd with ficknefs on a journey, or from home, and dies 
without returning to his dwelling. 3. That no nuncupa- 
tive will fhall be proved by the witneffes after fix months 
from the making, unlefs it were put in writing within fix 
days. Nor fhall it be proved till fourteen days after the 
death of the teftator, nor till procefs hath firft iffued to call 
in the widow, or next of kin, to conteft it if they think 
proper. Thus hath the legiflature provided againft any 
fraud in fetting up nuncupative wills, by fo numerous a 
train of requintes, that the thin^ itielf has fallen into dif- 
tiie; and hardly ever heard of, but in the only inftance 
where favour ought to be fhown to it, when the teftator is 
iurprifed by fudden and violent ficknefs. The teftamentaiy 
words muft be fpoken with an intent to bequeath, not any 
loofe idle difeourie in his illneis ; for he muft require the 
byftanders to bear witnefs of fuch his intention : the will 
muft be made at home, or among his family or friends, un- 
ids by unavoidable accident, to prevent impofitions from 
grangers: it muft be in his laft licknels ; for if he recovers, 
Re may alter his difpofitions, and have time to make a writ- 
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it mu ft not be proved at too long a diftancc fromTeftamsnr. 

the teftator’s death, left the words Ihould efcape the memo- *'V" L'' 
ry of the witnefles ; nor yet too haftily and without notice, 
left the family of the teftator fhould be put to inco: venienec 
or furprifed. 

As to written wills, they need not any witnefs of their 
publication. We fpeak not here of devifes of lands, which 
are entirely another thing, a conveyance by ilatute, unknown 
to the feodal or common law, and not under the lame jurif* 
didlion as perfonal teftaments. But a teftament of chattels, 
written in the teftator’s own hand, though it has neither.his 
name nor feal to it, nor witneffies prefent at its publication, 
is good ; provided fufficient proof can be had that it is his 
hand-writing. And though written in another man’s hand, 
and never figned by the teftator, yet if proved to be accord- 
ing to his inftrudtions and approved by him, it hath been 
held a good teftament of the perfonal eftate. Yet it is the 
fafer and more prudent way, and leaves lefs in the breaft of 
the ecclefiaftical judge, if it be figned or leak'd by the te- 
ftator, and publilhed in the prefence of witneffes; which 
laft w-as always required in the time of Brafton; or rather 
he in this refpedl has implicitly copied the rule of the ci- 
vil law. 

No teftament is of any effed till after the death of the 
teftator ; Nam Omne tejlamentum morte confummatum ejl, et 
voluntas tejlatoris ejl ambulatoria ufque ad mortem. And 
therefore, if there be many teftaments, the laft will over- 
throws all the former ; but the republication of a former 
will revoke one of a later date, and eftablifhes the firft 
again. 

Regularly, every perfon hath full power and liberty to 
make a will, that is not under lome fpecial prohibition by 
lawr or cuftom : which prohibitions are principally upon 
three accounts ; for want of lufficient diferetion ; for want 
of fufficient liberty and free-will; and on account of crimi- 
nal conduit. 

r. In the firft fpecies are to be reckoned infants, under 
the age of 14 if males, and 12 if females ; which is the rule 
of the civil law. For though fome of our common lawyers 
have held that an infant of any age (even four years old) 
might make a teftament, and others have denied that under 
18 he is capable ; yet as the ecclefiaftical court is the judge 
of every teftator’s capacity, this cafe muft be governed by 
the rules of the ecclefiaftical law. So that no objefftion can 
be admitted to the will of an infant of 14, merely for want 
of age ; but if the teftator wras not of fufficient diferetion, 
whether at the age of 14 or 24, that will overthrow his 
teftament. Madmen, or otherwife non compotes, idiots or 
natural fools, perfons grown childifh by reafon of old age 
or diftemper, fuch as have their fenfes befotted with drunk- 
enneis, all thele are incapable, by rcafon of mental difabi- 
lity, to make any will fo long as fuch diiability lafts. To 
this clafs alio may be referred fuch perfons as are born 
deaf, blind, and dumb ; who, as they have always wanted 
the common inlets of underftanding, are incapable of ha- 
ving ammum tejlandi, and their teftaments are therefore 
void. 

2. Such perfons as are. inteftable for want of liberty or 
freedom of will, by the civil law are of various kinds ; as 
prifoners, captives, and the like. But the law of England 
does not make inch perfons abfolutely inteftable ; but only 
leaves it to the diferetion of the court to judge upon the 
confideration ol their particular circumftances of dm els, 
whether or no fuch perfons could be fuppofed to have libe- 
rum uhimum tejlandi. And, with regard to feme-coverts, 
our laws differ ftill more materially from the civil. Among 
the Romans there was no diftinftion ; a married woman was 
as capable of bequeathing as a feme-foie. But with us a 
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TefHrrent. married woman is not only utterly  x ^ 
'""“"V lands, being excepted out of the ftatute of wills, 34 Sc 35 

Hen. VIII. c. 3. but alfo ihe is incapable of making a te- 
ftament of chattels, without the licence oi herhufband. tor 
all her perfonal chattels are abfolutely his own ; and he may 
difpofe of her chattels real, or (hall have them to himfelf if 
he furvives her : it would be therefore extremely inconfiftent 
to give her a power of defeating that proviiion oi the law, 
by bequeathing thofe chattels to another. The queen-con- 
fort is an exception to this general rule, for fhe may difpofe 
of her chattels by will, without the confent of her lord ; and 
any feme-covert may make her will of goods which are in 
her pofleffion in auter droit, as executrix or admiral!ratrix ; 
for thefe can never be the property of the hufband: and if 
fhe has any pin-money or feparate maintenance, it is faid (lie 
may difpofe of her favings thereout by teffament, with- 
out the controul of her hufband. But if a feme-fole makes 
her will, and afterwards marries, fuch fubfequent marriage 
is efteemed a revocation in law, and entirely vacates the 
will. 

3. Perfons incapable of making teftaments on account of 
their criminal condudt, are in the fir ft place all traitors 
and felons, from the time of conviftion ; for then their 
goods and chattels are no longer at their own difpolal, but 
forfeited to the king. Neither can 2. felo de fe make a will 
of goods and chattels, for they are forfeited by the aft and 
manner of his death ; but he may make a devile of his lands, 
for they are not fubjeft to any forfeiture. Outlaws alfo, 
though it be but for debt, are incapable of making a wall 
fo long as the outlawry fubfifts, for their goods and chattels 
are forfeited during that time. As for perfons guilty of 
other crimes, fhort of felony, who are by the civil law pre- 
cluded from making teftaments (as uiurers. libellers, and 
others of a worfe ftamo), at the common law their tefta- 
ments may be good. And in general the rule is, and has 
been fo at leaft ever iince Glanvil’s time, quod libera fit cujuf- 
cunque ultima voluntas. 

Teftaments may be avoided three ways: 1. If made by a 
perfon labouring under any of the incapacities betore-men- 
tioned ; 2. By making another teftament of a later date; 
and, 3. By cancelling or revoking it. For though I make 
a laft will and teftament irrevocable in the flrongeit words, 

.yet I am at liberty to revoke it ; becaufe my owm aft or 
words cannot alter the difpohtion of law, fo as to make that 
irrevocable which is in its own nature revocable. For this, 
faith lord Bacon, would be for a man to deprive himfelf of that 
which, of all other things, is moft incident to human con- 
dition ; and that is, alteration or repentance. It hath alto 
been held, that, without an exprefs revocation, if a man, 
who hath made his will, afterwards marries and hath a child, 
this is a prefumptive or implied revocation of his former 
will which he made in his Rate of celibacy. 'Ihe Romans 
were alfo wont to lay aiide teftaments as being inofficiofa, 
deficient in natural duty, if they difinherited or totally pail- 
ed by (without affigning a true and fufficient reafon) any 
of the children of the teftator. But if the child had any 
legacy, though ever lo imall, it was a proof that the teftator 
had not loft his memory or his reafon, which otherwife the 
law pretumed ; but was then fuppoled to have afted thus 
for fome fubftantial caufe : and in fuch cafe no querela inofji- 
ciofi teflamenti was allowed. Hence probably has arifen that 
groundlefs vulgar error of the necefiity of leaving the heir a 
Ihilling, or fome other exprefs legacy, in order to difinherit 
him effeftually ; whereas the law of England makes no fuch 
wild fuppofition of forgetfulnefs or infanity ; and therefore, 
though the heir or next of kin be totally omitted, it admits 
no inqfficiof to fet afide fuch a teftament. 

Testament, ia Scots law. See Law, n? clxxxi. 2. See. 

II o —  • , - 
fix weeks it fcareely ate any thing at all. It lived chiefly 
on milky plants, fuch as lettuces, dandelions, and iow-thiffles. 
Nothing furprifed Mr White more than the extreme timi 
dity it always ihowed for rain ; for though it had a {hell 
that would fecure it againft the wheel of a loaded cart, yet 
it difeovered as much folicitude about rain as a fine lady 
drelled in her belt jdtire, fhuffling away on the hrft fprink- 
4 
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Testament (Old and New). See Bible and ScRip-Peftatu 

TtIRE. II 
TES TATOR, the perfon who makes his will and tefta-, e j 

ment. 
TESTER, Teston, the name of a coin {truck in France 

by Louis XII. in 1513, and in Scotland in the time of 
Francis II. and Mary queen of Scotland, fo called from the 
head of the king, which was epgraved upon it. The filver 
it contained was 1 1 deniers 18 grains, its weight 7 de- 
niers n-f grains, and its value xo fols. The coinage of it 
was prohibited by Henry III. in 1575, when the value of 
it was augmented to 14 fols fix denieis. ihe teflon or te- 
tter among us was rated at 12 d. in the reign of Henry VIII. 
and afterwards reduced to 6d. 

TESTES, in anatomy, the tefticles. See the next ar- 
ticle. 

TESTICLE {tefis), a double part in animals of the 
male kind, ferving for the office of generation.—See Ana- 
tomy, n° 107. They are called tejiicles, by diminution of 
teftes, “ witneffesas giving teftimony of virility. The 
Greeks call them didymi, or “ twins.” 

In man and moft animals, the tefticles are exterior ; in 
fome, as fowls, interior. Some men have only one, ordina- 
rily they have two ; fome have naturally had three ; nay, ana- 
tomills affnre us they have known four. 

TESTIMONY. See Logic, n° 29. and Metaphy- 
sics, n° 135—138, 

Testimony, in law. See Evidence. 
TESTLTDO, fthe Tortoise, in zoology; a genus be- 

longing to the clafs of amphibia, and order of reptilia. 'The 
body has a tail, and is defended with a bony or coriaceous 
covering. The mouth has naked mandibles without teeth. 
There are 3 3 fpecies, of which the midas or common lea- 
turtle is the moft remarkable. It is found in the ifland of 
Afcenfion and other places in the South Sea. The fhtll .s 
fo very ftrong that it can carry more than boolbs. on its 
back, or as many men as can itand on it loaded. It digs 
round holes in the fand, in which it lays a valt number of 
eggs yearly, to the amount of 1000, it is faid. It broods 
on them during the night. Its flefh is of a greenifh colour, 
makes excellent |bod, and is the favourite dilh of tailors 
as well as of epicures. It lives on cuttle and fhell filh, and 
grows to a prodigious fize, fome havmg.been found to weigh 
480 lbs. 

The Americans find fo good account in catching turtle, 
that they have made themfelves very expert at it: they 
watch them from their nefts on Ihore, in moon light nights; 
and, before they reach the fea, turn them on their backs, 
and leave them till morning; when they are lure to find 

.them, fince they are utterly unable to recover their former 
potture : at other times they hunt them in boats, with a 
peculiar kind of fpear, ftriking them with it through the 
fhell; and as there is a cord fattened to the fpear, they are 
taken much in the fame manner as the whales. 

Mr White, in his Natural Hiftory of belborne, mentions 
a land-tortoife which had been keptfoi 30 years at Ringmer 
near Lewes. It retired under ground about the middle of 
November, and came forth again about the middle of April 
At its firft appearance in fpring it {bowed little inclination 
for food ; in the height of lummer it became voracious; its 
appetite again diminiihed toward autumn, fo that for the laft 
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Jeftuffo lings, and running its head up in a corner. It not only 

II . flept during winter, but tor a great part of the fummer ; for 
Mragoma-jt v/ent t0 jn t}ie longer days at four in the morning, 

and often did not flir in the morning till it was late. There 
was one feafon ufually about the beginning of June when 
its exertions were remarkable. It, then role by five in the 
morning, and walked on tip toe, traverfmg the garden, ex- 
amining every wicket and int.erftice in the fences. The 

' motives that led it to thefe rambles feemed to be of the 
amorous kind. Mr White fays it- was an excellent 
weather-glafs ; for whenever it walked upright and fed with 
great avidity in the morning, it rained before night. It 
(bowed great fagacity in difcerning thofe who did it kind 

’ offices ; for whenever the old lady who had fed it for 30 
years came in light, it hobbled towards her with awkward 
alacrity. 

Testudo, in antiquity, was particularly ufed among the 
poets, &c. for the ancient lyre ; becaufe it was originally 
made by its inventor Mercury, of the black or hollow of 
the teftudo aquatica, or fea-tortoife, which he accidentally 
found on the banks of the river Nile. See Lyre. 

Testudo, in the military art of the ancients, was a kind 
of cover or fcreen which the foldiers, e. gr. a whole com- 
pany, made themfelves of their bucklers, by holding them 
tip over their heads, and Handing dole to each other. This 
expedient ferved to fnelter them from darts, ftones, &c. 
thrown upon them, eipecially thofe thrown from above, 
when they went to. the affault. 

Testudo, was alio a kind of large wooden tower which 
moved on feveral wheels, and was covered with bullock hides, 
ferving to Ihelter the foldiers when they approached the 
walls to mine them, or to batter them with rams. It was 
called teftudo, from the ftrength of its roof, which covered 
the workmen as the (hell does the tortoife. 

TETANUS, a dreadful fpafmodic diforder, in which the 
whole body becomes rigid and inflexible. It molt common- 

i ly proves mortal. See Medicine, n° 279. 
TETHYS, a genus of infedls belonging to the clafs of 

•vermes, and order of niollufca. The body is oblong, flefliy, 
and wkhout feet; the mouth coniilts of a cylindrical pro- 
bofcis under the duplicature of a lip; and there are two 
foramina at the left hde 0! the neck. The fpecies are two, 
both inhabitants of the ocean. 

TETK.ACER.A, in botany; a genus of plants belong- 
ing to the clafs ot polyandria, and order of tetragynia, and in 
the natural fyitem ranging under the doubtful. The calyx 
is hexaphyllous, and the caplules foqr. There is only one 
fpecies, the volubilis. 

TETRADYNAMIA, (ruro-'/f.'f “ four,’V and 
“ power”), four powers; the name of the 15th clafs in 
Linnaeus’s Sexual Syftem, confifting of plants with herma- 
phrodite flowers, having fix (lamina, four of which are long, 
and two fhort ; it correiponds to the JiiiquoJe of Ray, and 
cruciformes of Tournefort. All the fpecies belonging to this 
clals are diltinguifhed by chrciform flowers. It comprehends 
two orders, gymnofpermia, thofe plants which have naked 
feeds, being four in number, (except phryma which is mo- 
nolpermous) ; and ungiofpermia, which contains thofe plants 
the feeds of which are inclofed in a capfuls. See Botany, 
P- 4 30; 

TETRAGQNIA, in botany; a genus of plants be- 
longing to the clais of icofemdria, and order of monogynla ; 
and in the natural fyftem ranging under the 13th order,yz/c- 
eulenta. The calyx is divided into three, four, or five parts. 
I here is no corolla ; the drupe is beneath, and the nut three 
or eight-celled. There are feven fpecies ; the puticofa, de- 
cumbens, herbacea, echinata, expanfa, cryftallina, and the 
japonica. 

TETRAGRAMMATON, TiTp*yt>‘x/*i**Tovt a denomi- l’etr'1gram* 
nation given by the Greeks to the Elebrew name of God maton 

njn-, “ Jfetjovo,” becaule in the Hebrew it confifts of four let- Tet^ .0 

TETRAGYNIA, (no-cra^c, « four,” and “ a wo*-' 
man”) ; the name ot an order, or fccondary divifion in 
the 4th, ,5th, 6th, 8th, and 13th clafl'es in the Sexual 
Syftem ; confifting of plants which, to the claffic charaffer, 
whatever it is, add the circumftance of having four ftyles or 
female organs. Herb-paris and grais of Parnaffus furniftt 
examoles. 

TETRANDRIA, (rfo-<rapfv “ four,” and “ a man 
or hufband”) ; the name of the fourth clafs in Linnaeus’s 
Sexual Syftem, confifting of plants with hermaphrodite 
flowers, which have four ftamina or male organs that are of 
equal length. In this laft circumftance confifts the main 
difference, according to Linnaeus, between the plants of tha 
clafs in queftion and thofe of the 1 4th clafs didynamia, in 
which the four ftamina are of unequal length, two of them 
being long, and two fhort.—The orders of this numerous 
clals are three, founded upon the number of ftyles or female 
organs. Scabious, teazel, barren wort, the Harry plants of 
Ray, and the greater number of genera in this clafs, have 
one ftyle ; dodder and hypecoum have two ; holly and a 
few others have four. 

TE 1 RTO, in ornithology ; a genus of birds belonging 
to the order of gall'nue, and is thus characterized by Lin- 
naeus : There is a loot near the eyes naked or papillufe, or 
covered, though more rarely, with feathers. Gmeiin has 
enumerated about 66 (pecies. The genus tet'^ao compre- 
hended both the grous, partridge, and quail; but Dr Latham, 
with great judgment and propriety, has made two genera of 
them, under the names of tetrao, comprehending the grous 5 
and perdix, comprehending the partridge and quail. Dr 
Latham thus diftinguifhes the genus tetrao : The bill is like 
a crooked cone, with a naked fcarlet ficin above each eye^ 
and the feet feathered to the toes. The perdix he cha- 
racterizes by a bill convex, ftrong, and fnort; the noftrila 
are covered above with a callous prominent rim ; the orbits 
are papillofe; the feet naked, and moil of the fpecies are 
furnifiied with (purs. He reckons 20 fpecies under the 
tetrao, and 48 under the perdix. As we highly approve of 
this new arrangement of Dr Latham, we are difpofed to 
follow it ; but as a reference has been made from Perdix 
to this place, it is proper that we fhould alio-give fome act- 
count of that eenus. - 1 

I. I etrao. Ot this genus- the foljowing fpecies are 
found in Britain : 1. The urogallus, or wood cock, inhabits 
woody and mountainous countries ;• in particular, forefts of 
pints, birch-trees, and junipers ; feeding on the tops of the 
former and. berries of the latter ; the firft often infetfs the 
fldh with fuch a tafte as to render it fcarcely eatable. In 
the fpring it calls the females to its haunts, with a loud and 
flirill voice ; and is at that time fo very inattentive to its 
faiety, as to be very eafily fhot. It Hands.perched on a tree, 
and defeends to the females on their firft appearance. They 
lay from 8 to 16 eggs; eight at the firft, and more as they 
advance in age. 

This bird is common to Scandinavia, Germany, France, 
and ieveral parts of the Alps. — It is found in no other 
part of Great Britain than, the Highlands of Scotland, 
north of Invernefs ; and is very rare even in thofe parts. 
It is there known by the name of capercnlzie,. atier-ca/ziet. 
and in the old law-books caperkally ; the laft fignifying the 
horfe of the woods : this fpecies being, in comparifon of 
others of the genus, pre-eminently large. 

The length of the male is two feet nine inches ; its 
weight fometimes 14 pounds. The female is much lefs, 

. the 
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Tft?M tKe being only 26 inches. The fexes (UHer alfo 

greatly in colours. The bill of the male is of a pale yel- 
low ; the head, neck, an:l hack, are elegantly marked, {lender 
lines of grey and black running tranfverlely. The upper 
part of the break is of a rich glofiy green ; the nit of the 
break and the belly black, mixed with feme white feathers; 
the lldes are marked like the neck; the coverts of the 
wings crofled with undulated lines of black and reddifh 
brown ; the exterior webs of the greater quill-feathers are 
black : the tail con hits of 18 feather-, the middle of which 
is the longell ; thefe are black, marked on each lide with a 
few white fpots- The legs are very krong, and covered 
with brown feathers ; the edges of the toes are peftinated. 
■— Of the female, the bill is dufky ; the throat red ; the 
head, neck, and back, are marked with traniverfe bars of 
red and black : the break has lome white fpots on it, and 
the lower part is of a plain orange colour : the belly is bar- 
red. with pale orange and black ; the tips of the feathers 
are white. The tail is of a deep rntl-colour barred with 
black, tinned with white, and conliks of 16 feathers. 

2. The fetrix, black grous, or black cock, like the former 
fpecies, is fond of woody and mountainous ktuations ; 
feeding on bilberries and other mountain fruits, and in the 
winter on the tops of the heath. In the fummer they fre- 
quently defeend from the hills to feed on corn. They never 
pair : but in the fpring the male gets upon fome eminence, 
crows and claps his wings ; on which ftgnal all the females 
•within hearing refort to him. The hen lays feldom more 
than fix or feven eggs. When the female is obliged, during 
the time of incubation, to leave her eggs in quell of food, 
ihe covers them up fo artfully with mofs or dry leaves, 
that it is very difficult to difeover them. Ou this occafion 
ihe is extremely tame and tranquil, however wild and timo- 
tous at other times. She often keeps to her nek, though 
ilrangers attempt to drag her away. A s foon as the 
young ones are hatched, they are feen running with extreme 
agility after the mother, though fometimes they are not 
entirely difengaged from the Hit'll The hen leads them 
forwards for the firil time into the woods, to ffiow them 
ant’s eggs and the wild mountain-berries, which, while 
young, are their only food. As they grow older their ap- 
petities grow Hronger, and they then feed upon the tops of 
heather and the cones of the pine-tree. In this manner 
they foon come to perfe&ion : they are hardy birds, their 
food lies every where before them, and it would feem that 
they fhould increafe in great abundance. But this is not 
the cafe ; their numbers are thinned by rapacious birds and 
beaks of every kind, and kill more by their own falacious 
conteks.—As foon as the hatching is over, which the fe- 
male performs in the manner of an hen, the whole brood 
follows the mother for about a month or two; at the end 
of which the young males entirely forfake her, and keep in 
great harmony together till the beginning of fpring. At 
this feafon they begin for the firk time to feel the amorous 
paffions; and then adieu to all their former friendfhips! They 
begin to confider each other as rivals ; and the rage of con- 
cupiicence quite extinguifhes the fpirit of fociety. They 
fight each other like game-cocks; and at that time are fo 
inattentive to their own fafety, that it often happens that 
two or three of them are killed at a fhot. It is probable, 
that in thefe conteks the bird which comes off vi&orious 
takes poffeffion of the female ieraglio, as it is certain they 
have no faithful attachments. 

An old black cock is in length 22 inches, and weighs 
near four pounds. The bill is dulky ; and the plumage of 
the whole body black, gloffed over the neck and rump with 
a Ihining blue. The coverts of the wings are of a duiky 

brown ; the inner coverts white 5 the thighs and legs are 
covered with dark brown feathers; the toes refemble thofe 
of the former fpecies. The tail confiils of 16 black feathers, 
and in much forked ; the exterior feathers bend greatly 
outwards, and their ends feem as if cut off*.—The female 
weighs only two pounds ; and its length is one foot hx 
inches. The head and neck are marked with alternate bars 
of dull red and black ; the bread with dufky black and 
white ; but the lak predominates. The back, coverts of 
the wings, and tail, are of the fame colours as the neck, 
but the red is deeper. The tail is hightly forked ; it con- 
frlls of r8 feathers variegated with red and black. The 
feathers under the tail are white, marked with a ‘ew bars of 
black and orange. This bird hatches its young late in the 
iumraer. It lays from fix to eight eggs, of a dull yellow^1; 
white colour, marked with numbers of very fmall femu nnous 
fpecks; and towards the fmaller end with fome blotches of 
the fame hue. 

3. The f otievi, red game, or moor-fowl, is peculiar to the 
Britifh ifiands. The male weighs about 19 ounces ; and is 
in length ic^- inches. The bill is black ; the irides. h;izel- 
coloured. The throat is red. 'The plumage on the head 
and neck is of a light tawny red ; each feather is marked 
with feveral tranfverfe bars of black. The back and fca- 
pular feathers are of a deeper red ; and on the middle of each 
feather is a large black fpot; the break and belly are of a dull 
purplifh brown, eroffed with numerous narrow dulkylines; the 
quill feathers are dulky; the tail confrks of 16 feathers of an 
equal length, all of them (except the four middletnok) are 
black, and the middle feathers are barred with red: the 
thighs are of a pale red, barred obfeurely with black ; the 
legs and feet clothed to the very claws with thick fort white 
feathers. The claws are whitiih, very broad and krong. 
The female weighs only 15 ounces.—The colours in general 
are duller than thofe of the male : the break: and belly are 
fpotttd with white ; and the tips of fome o- the coverts of 
the wings are of the fame colour.--There birds pair in the 
fpring, and lay from fix to ten eggs. The young brood 
tollow the hen the whole fummer; in the winter they join 
in flocks of 40 or 50, and become remarkably fhy and wild; 
they always keep on the tops of the hills, are Icarce ever 
found on the fides, and never defeend into the valleys. 
Their food is the mountain-berries and tops of the heath. 

4. The lagopus, white game or ptarmigan, is 15 inches in 
length, and weighs 19 ounces. Its plumage is of a pale 
brown or affi colour, elegantly croffed or motled with imall 
dufky fpots and minute bars ; the head and ntek with broad 
bars of black, ruk colour, and white: the belly and wings 
are white, but the (hafts of the greater quill feathers black. 
In the male, the grey colour predominates, except on the head 
and neck, where there is a great mixture of red, with bars 
of white. The females and young birds have a great deal 
of ruk colour in them. The tail confrfts of 16 feathers; 
the two middle of which are afh-coloured, motled with 
black, and tipped with white ; the two next black, (lightly 
marked with white at their ends, the rek wholly black : the 
feathers incumbent on the tail are white, and almok entirely 
cover it. 

Ptarmigans are found in thefe kingdoms only on the 
fummits of the highell hills of the Highlands of Scotland, 
of the Hebrides, and Orkneys : and a few kill inhabit the 
lofty hills near Kefwick in Cumberland as well as the 
mountains of Wales. They live amidk the rocks, perching 
on the grey Hones, the general colour of the Hrata in thoie 
exalted fituations. They are very filly birds; fo tame as 
to bear driving like poultry ; and, if provoked to rife, take 
very Ihort flights, making a great circuit like pigeons. 

Like 

Tetrao, 
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Tctrao. Like the groua, they keep in fmall packs ; but never, like fion or fafety. 

thofe birds, take Ihelter in the heath, but beneath loofe 
ftones. I’o the tafte they fcarce differ from a grous. 

Thefe birds are called by Pliny lagopt, their feet being 
clothed with feathers to the claws, as the hare’s are with 
fur : the nails are long, broad, and hollow. The firfl cir- 
cumftance guards them from the rigour of the winter ; the 
latter enables them to form a lodge under the fnow, where 
they lie in heaps to protect themfelves from the cold. The feet 
of the grous are clothed in the fame manner ; but thofe of 
the two iirlt fpecies here delcribed, which perch upon trees, 
are naked, the legs only being feathered, not being in want 
of fuch a protedfion. 

II. P£rdix, comprehends both the partridge and quail. 
‘'The common paitridge is fo well known that a defcrip- 

tion of it is unneceflary, and we have not room to defctibe 
the foreign fpecies. We refer thofe who wifh complete in- 
fo- mation to the accurate and valuable Syftem ofOrnithology 
publifhed by Dr Latham. The fcientific ornithologift will 
find much fatisfaCtion in his Index Orniihologus, publifhed 
in 2 vols gto ; and he who wifhes to be acquainted with the 
nature and dilpoiitions of birds, will read his Synopfis with 
pleafure, publifhed in 7 vols qto. 

The following general account of the partridge will fuf- 
fice : “ Thefe birds (fays Willughby) hold the principal 
place in the ftafls and entertainments of princes; without 
which their feafls are cfleemed ignoble, vulgar, and of no 
account. The Frenchmen do fo highly value, and are fo 
fond of the paitridge, that if they be wanting, they utterly 
flight and deipife the beft fpreacl tables ; as if there could 
be no feail without them.” But however this might be in 
the times of our hiftorian, the partridge is now too common 
in France to be confide red as a delicacy ; and this, as well 
as every other limple difh, is exploded for luxuries of a 
more compound invention. In England, where the part- 
ridge is much fcarcer, and a great deal dearer, it is itill a 
favourite delicacy at the tables of the rich ; and the delire 
of keeping it to themfelves has induced them to make laws 
for its prefervation, no way harmonifing with the general 
fpirit of Englifh legiflation. 

The partridge feems to be ?. bird well known all over the 
world, as it is found in every country and in every climate ; 
as well in the frozen regions about the pole, as the torrid 
tracks under the equator. It even feems to adapt itfelf to 
the nature of the climate where it refides. In Greenland, 
the partridge, which is brown in fummer, as foon as the icy 
winter lets in, begins to take a covering fuitcd to the feafon: 
it is then clothed with a warm down beneath ; and its out- 
ward plumage aflumes the colour of the fnow among which 
it feeks its food. Thus it is doubly fitted for the place, by 
the warmth and the colour of its plumage; the one to defend 
it from the cold, the other to prevent its being noticed by the 
enemy. Thofe of Barakonda, on the other hand, are longer 
legged, much fwifter of foot, and choofe the higheft rocks 
and precipices to refide in.—They all,, however, agree in 
one character, of being immoderately addicted to venery; 
and, as feme writers, affirm, often to an unnatural degres. 
It is certain, the male will purfue the hen even to her neft ; 
and will break her eggs rather than not indulge his incli- 
nations. Though the young ones have kept together in 
flocks during the winter, when they begin to pair in fpving 
their fociety difperfes ; and combats, very terrible with re- 
Ipedl to each other, enfue. Their manners in other circum- 
fiances refemble all thofe of poultry in general; but their 
cunning and inftindl feem fuperior to thofe of the larger 
kinds» Perhaps, as they live in the very neighbourhood of 
their enemies, they have more frequent occafion to put their 
little arts in practice, and karn by habit the means of eva- 

T E T 
Whenever therefore a dog or other formi- Tetrao*- 

dable animal approaches their neft, the female ufes every 
means to draw him away. She keeps juft before him, pre- 
tends to be incapable of flying, juft hops up, and then falls 
down before him, but never goes off fo far as to difeourage 
her purfuer. At length, when {he has drawn him entirely 
away from her fecret treafure, fhe at once takes wing, and 
fairly leaves him to gaze after her in defpair. After the 
danger is over, and the dog withdrawn, (he then calls her 
young, who aflemble at once at her cry, and follow where 
fhe leads them. There are generally from 10 to 1 9 in a 
covey ; and, if unmolelfed, they live from 1 v to 17 years. 
There are feveral methods of taking them, as is well known; 
that by which they are taken in a net with a fetting dog 
is the tnoft pleafant, as well as the moil fecure. The dog, 
as every body knows, is trained to this exercile by a long 
courie of education : by blows and careifes he is taught to 
lie down at the word of command ; a partridge is fhowo 
him, and he is theil ordered to lie down ; he is brought into 
the field, and when the fportfman perceives where the covey 
lies, he orders his dog to crouch : at length the dog, from 
habit, crouches wherever he approaches a covey ; and this 
is the fignal which the fportfman receives for unfolding and 
covering the birds with his net. A covey thus caught is 
fometimes fed in a place proper for their reception ; but 
they can never be thoroughly tamed like our domeftic poul- 
try. .See Partridge and Shooting. 

2. The cotumix, or common quail, is not above half the 
fize of the partridge. The feat hers of the head are black, 
edged with rufty brown; the breaft is of a pale yellowiftj 
red, fpotted with black ; the feathers on the back are 
marked with lines of pale yellow, and the legs are of a pale 
hue. Except in the colours thus deferibed, and the fize, it 
every way refembles a partridge in fhape, and, except that 
it is a bird of paflage, it is like all others of the poultry kind 
in its habits and nature. 

The quail feems to fpread entirely throughout the old 
world, but does inhabit the new ; is feen from the Cape of 
Good Hope quite to Iceland, and is faid to be found in 
Falkland Ifles; alfo in New Zealand, throughout Ruflia, 
Tartary, and China*; and in fhort is mentioned by lo many * gee ^cr 
travellers, and in fo many places, that we may almoft call it anper's otf. p* 
inhabitant of all. It isobierved to fliift quarters accordingij;?. 
to the feafort, coming northward in fpring, and departing 
fouth in autumn, and in vaft flocks, like other migra- 
ting birds. Twice in a year it comes in Inch vaft quantities 
into Capri; that the biihop of the ifland draws the chief 
part of his revenue from them ; hence he is called the quail 
Bi/hop. But this does- not ftand alone ; almoft all the illands Latham’r ' 
in the Archipelago, on the oppoiite coafts, are at times Sjno/yJj,. 
covered with thefe birds, and feme of them obtain a narnev°l 1V« 
from this circumftance. On the weft eoaft of the kingdom 
of Naples, within the fpace of four or five miles, an hundred 
thoufand have been taken in a day, which have been fold 
for eight livres per hundred to dealers who carry them for 
fale to Rome. Gteat quantities alfo fometimes alight in 
fpring on the coafts of Provence, elpecially in the diocefe 
of the bifhop of Frejus, which is near the lea, and appear, 
at their firfl landing, fe much fatigued that they are often 
taken by the hand. Thefe circumftances then leave not a 
doubt of their being the fame kind of birds which the 
divine hand of providence thought right to direft in fuch 
quantities as to cover the camp of the murmuring Ifraelites. 

“ In the autumn, great quantities are frequently imported 
into England from France for the table ; which we have fre- 
quently feen (fays Dr Latham) on their paflage to London by 
the ftage-coaches, about an hundred in a large fquare box, 
divided into five or fix partitions one above another, juft high 
3 enough 
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enoucrh to admit of the-quails Handing unripht ; thefe boxes 
have wires on the fore part, and each partition furnifhed with 
a little trough for food ; and I have been told, lays our 
author, they may be conveyed thus to great diitance* with- 
out diffici'ity.” 

With us they may be faid not to be plenty at any time. 
They breed with us, and the major part migrate fouth in 
autumn ; the reft only fhift their quarters, as they have 
been met with on the coafts of Effex, and in Hamplhire, in 
the winter-feafon, retiring there in Oftober. 

It feeds like the partridge, and like that bird makes no 
neft, except a few dry leaves or llalks fcraped together may 
be called fo, and fometimes an hollow on the bare ground 
fuffices. In this the female lays her eggs to the number of 
fix or fevcn, of a whitifh colour, marked with irregular rult- 
coloured fpots: the young follow the mother as foon as 
hatched, like young partridges. They have but one brood 
in a year. ^ - 

Quail-fighting was a favourite amufement among the 
Athenians. They abllained from the flefh of this bird, 
deeming it unwholefome, as fuppoling that it fed upon the 
white hellebore : but they reared great numbers of them 
for the pleafure of feeing them fight; and flaked fums 
cf money, as we do with regard to cocks, upon the luccefs 
of the combat. Fafhion, however, has at prefent changed 
with regard to this bird : we take no pleafure in its courage, 
but its flefh is confidered as a very great delicacy.—Quails 
are eafily caught by a call: the fowler early in the morning 
having ipread his net, hides himfelf under it among the 
corn ; he then imitates the voice of the female -with his quail- 
pipe, which the cock hearing, approaches with the utmoft 
afliduity ; when he has got under the net, the fowler then 
difcovers himfelf, and terrifies the quail, who attempting 
to get away, entangles himfelf the more in the net, and is 
taken. 

TETRODON, in ichthyology ; a genus of fifhes arran- 
ged by Linnaeus under the clais of amphibia, and order of 
nantes ; but placed by Gmelin under the clais of pifces, and 
order of branchiojiegi. The jaws are bony, ftretched out, 
and cloven at the point ; the aperture of the gills is linear ; 
the body is muricated beneath, and there are no ventral fins. 
There are 13 fpecies ; of which the moll remarkable is the 
iineatus, called by Mr Haffelquift fahaka, which is the Egyp- 
tian and Arabic name. It has of late been found in the 
Nile about Cairo, but was never known in former times. 
It is faid to grow to a prodigious fize. When juft caught, 
it pricks the fkin if it is taken in the bare hands, and pro- 
duces fmall puftules in the fame manner as nettles. The 
flefli is poifonous. Mr Forfter confirms the account of the 
poifonous nature of a fpecies @f tetrodon, in his account of 
New Caledonia. 

TETRARCH, a prince who holds and governs a fourth 
part of a kingdom. Such originally was the import ol the 
title tetrarch; but it was afterwards applied to any petty 
king or fovereign ; and became fynonymous with ethnarch, 
as appears from the following confiderations : 1. Lhat 1 liny 
makes mention of fix tctra’-chies within the city of Deca- 
polis. 2. That Herod’S kingdom was only divided into 
three parts, which yet were called tetrarchies, and the 10- 
vereigns thereof, E.uke ni. 1. tetrarchs. 3' Jofephus tells us, 

f that," after the battle of Philippi, Antony, going into Sy- 
ria, conftituted Yi.cxod. tetrarch; and on medals the fame 
Herod is called ethnarch. 

TETRASTYLE, in the ancient archite&ure, a build- 
ing, and particularly 3 temple, with four columns in its 
Lent. • . 

TETUAN, an ancient and pleafant town of Africa, m 
the kingdom of Fez, and in the province of Haoata. It 

is pretty well built, and the inhabitants are about 15,000 in ’ 
number, who call themfelves Andalujians, and almpft all fpeak 
Spanilh ; but they are great pirates. Some lay there are 
30,000 Moorifh inhabitants, and 5000 Jews. W. Long. 
5. 26. N. Lat. 35. 27. 

TEUCRIUM, germander, in botany: A genus of 
plants belonging to the clafs or didynarma, and order of 
gymnojpermia ; and in the natural fyftem ranging under the 
42d order, Verticillatee. The corolla has no upper lip, is 
divided into two parts beyond the bafe, and is divaricated 
where the ftamina iffue out. There are 30 fpecies ; of which 
the fcorodonia, fcordium, and charmedrys, are natives of 
Great Britain. 

1. The fcorodonia, wood-fage, or germander, is diftin- 
guifhed by leaves which are heart-fhaped, ferrated, and pe- 
tiolated ; by racemi, which are lateral and ranged in one 
row; and by an ere& ftem. The flowers are ftravv coloured, 
and the filaments red. The plant has a bitter tafte, and 
fmells like hops with a’little mixture of garlic. Itvis ufed 
in brewing in the ifle of Jerfey inftead of hops. 2. I he 
fcordium, or common water-germander, hath creeping per- 
ennial roots, fending up many Iquare, procumbent, or trail- 
ing ftalks, branching diffufely ; oblong, indented, ferrated, 
clofe fitting, oppofite leaves; and fmall reddifh flowers, ge- 
nerally two together, from the fides of the ftalks and branches, 
in July and Auguft. This plant was formerly confidered 
as medicinal, but has now fallen into ditufe. It grows na- 
turally in marfhy places, in the ifle of Ely and other parts 
of England, and moft parts of Europe ; and is fometimes ad- 
mitted into gardens, In moift places, for variety, and as a me- 
dical plant. 3. The chameedrys, or ftnaller creeping ger- 
mander. hath fibrous, very creeping, fpreading roots; many 
four cornered, very brajrchy, trailing ftalks, near a toot long ; 
oval, cuneiform, cut, crenated leaves on fhort footftalks ; 
and reddifh flowers, growing almoft in a verticillus, or whorls, 
round the ftalk, three on each peduncle ; appearing in June 
and July. 

TEUTHIS, in ichthyology, a genus of fifhes belonging 
to the order of abdomina/es. The head is fomewhat trun- 
cated on the forepart ; die branchil membrane has five rays; 
the teeth equal, rigid near each other, forming a regular 
feries. T here are two fpecies, the hepatus and java. 

TEUTONES, or Teutoni, (anc. geog.) a people al- 
ways by hiftorians joined with the Cimbri; both feated, 
according to Mela, beyond the Elbe, on the Sinus Codanus, 
or Baltic ; and there, it is fuppofed, lay the country of the 
Teutones, now Iditmarfh ; diveriity of dialetfts producing 
the different terms Tfeut, Tut, Dit, Tid, and Thod, which 
in the ancient German language fignified people. Of thefe 
Teutones, Virgil is to be underftood in the epithet Teutoni- 
cus, an appellation which more lately came to be applied to 
the Germans in general, and later ftill the appellation A- 
lemanni. 

The Teutones, in conjun&ion with the Cimbri and Am- 
brones, made war on the Romans, and marched towards 
Italy in the year iox B. C. We are told, that the Ten- 
tones alone were fo numerous, that they were fix whole 
days without intermiffion in palling by the Roman camp. 
In Tranfalpine Gaul they engaged the Roman conful Ma- 
«.ic . but were defeated with incredible flaughter ; IOC,OCO 

Tenerium 
li 

Teutonic. 

of them, according to the loweft calculations, being killed 
on the fpot. According to others, the number of thofe 
killed and taken prifoners amounted to 290,000. The in- 
habitants of the neighbouring country made fences for vine- 
yards of their bones. Their king Teutobochus, faid to be 
a monftrous giant, was taken prifoner and carried to Rome. 
See the article Giant. 

TEUTONIC, fomething belonging to the Teutones. 
The 
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Teutonic The Teutonic language ia fuppofed to have been the Ian- 

II , guage of the ancient Germans, and hence is reckoned a- 
^xt' mongft the mother-tongues. See Philology, n° 219. 

Tf.vtonic Order, an order of military knights, eilablifhed 
towards the clofe of the twelfth century, on the following 
occafron. —When the emperor Barbaroffa engaged in a cru- 
fade for the recovery of the Holy Land out of the hands 
ot Saladin, he was followed by great numbers of German 
volunteers, who from various motives enlifted under his ban- 
ners. After the death of Barbarofla, the Germans, who 
had fignalized themfelves,before Acre or Ptolemais, refolved 
to choofe another leader; and at laft hxed their choice upon 
Frederic duke of Suabia, fecond fon to the emperor, and 
Henry duke of Brabant. Under thefe generals they be- 
haved with fo much bravery, that Henry king of jerufalem, 
the patriarch, and feveral other princes, determined to re- 
ward their valour by inflituting an order of knighthood in 
their favour. 1 his was accordingly done ; and our new 
knights had at firft the title of the knights of St George ; 
afterwards it was thought proper to put them under the 
tutelage of the Virgin Mary, to whom there was already 
an hofpital dedicated on Mount Zion, for the relief of Ger- 

• man pilgrims. From this time they were called Equites 
Marumi, or knights of St Mary. Laws, regulations, and 
flatutes, were drawn up for them by the Chriftian kin rs in Sy- 
ria and the patriarch; and among other obligations it was re- 
quired, that every perfon admitted to the privileges of the or- 
der Ihould be ot noble parentage; that the order Ihould defend 
the Chriftian religion and the Holy Land ; that they fhould 
exercife hofpitality towards the Chriftians in general, but par- 
ticularly thofeof their own country; and that they ihould with 
all their power endeavour to propagate and extend the Chri- 
ftian faith and the religion of Jesus. In the year 1190, ha- 
ving become rich by donations from the fuperfticious, they e- 
leCted their firit grandmalter, Henry Walpot, a German, who 
had diftinguiflied himlelf by his zeal and valour; and their 
choice was confirmed by the emperor. The following year, 
pope Celeftine III. confirmed their privileges already granted, 
giving them the title of the Teutonic knights of the hofpital of St 
Mary the Virgin. By the conditions of this bull, they vowed 
perpetual continence, obedience, and poverty ; obligations 
which it may well be imagined were not very ftridfly kept. 
See Poland, n° 59, 61, 67—69. and Prussia, n' 3, 4. 

TEWKESBURY, a town in Gloucefterfhire, formerly 
noted for its monaftery. It is now a large handfome cor- 
potation, containing about 500 houfes, with a magnificent 
church. It is feated at the confluence of the rivers Severn 
and Avon, has a cotton manufadtory, and fends two mem- 
bersto parliament. W. Long. 2. t;. N. Lat. 52. o. 

TEXEL, a town of the United Provinces, in north 
Holland, feated at the mouth of the Zuyder-Zee, with a 
good harbour, and a ttrong fort. It is feated yi a fruitful 
ifland, known all over the world by the great number of 
fliips that pafs this way every day from all parts ; 'it is about • 
fix miles long, and five broad, lying a little northward to 
the continent of Holland, between which and die ifland is 

{V"Bf one of the principal palTages out of the Zuyder-Zee in^o 
rt.r,i the ocean. It is defended from the lea by land hills and 

A.'i, hrong banks. Mofl of the foil is applied to feed fheep, of 
which they have great flocks ; and the cheeie made of their 
milk i§ laid to vie with the Parmefan. This ifland con- 
tains feveral fair villages, and a town on the eaft fide, called 
Burch, ftrongly fortified and garrifoned, and inhabited chiefly 
by fifhermen. N. Lat. 53. 8. E. Long. 4. <; 1. 

1 EXT, a relative term, contradi'-inguifhed to glofs or 
commentary, and fignifying an original difeourfe exclufive 
of any note or interpretation. This word is particularly 
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ufed for a certain paffaie of feripture, chofen by a preacher 
to be the fubjedl of his fermon. 

TEXTURE, properly denotes the arrangement and co- 
hefion of feveral flender bodies or threads interwoven or en- 
tangled among each other, as in the webs of fpiders, or in 
the cloths, fluffs, &c. 

Texture is alfo ufed in fpeaking of any union or confth 
tuent particles of a concrete body, whether by weaving, 
hooking, knitting, tying, chaining, indenting, intruding, 
compreffing, attrafting, or any other way. In which fenfe 
we fay, a clofe compadt texture, a lax porous texture, a 
regular or irregular texture, &c. 

TEWIT, in ornithology. See Tringa. 
THABOR See Tabor. 
THALES, a celebrated Greek philofopher, and the firft 

of the feven wife men of Greece, was born at Miletus 
about 640 B. C. In order to improve himfelf in the know- 
ledge of the fciences, he travelled into Egypt, where he 
difeourfed with the priefts and other learned men. Some 
fay that he married ; but others obftrve, that he eluded 
the folicitations of his mother on this head, by telling her, 
when he was young, that it was too foon ; and afterwards, 
that it was two late. Thales acquired great reputation by 
his wifdom and learning : he was the firft among the Greeks 
who foretold eclipfes of the fun, and made extraordinary 
difeoveries in aftronomy. Thales was the author of the 
Ionian fedt of philofophers, who were thus called from hia 
being born at Miletus, a city of Ionia. He maintained 
that water was the principle of which all the bodies in the 
univerfe are compofed; that the world was the work of 
God ; and that God fees the mofl fecret thoughts in the 
heart of man. pie faid, “ That the moft difficult thing ire 
the world is to know ourfelves; the moft eafy to advife 
others; and the moft fweet to accomplifh our defires. That, 
in order to live well, we ought to abflain from what we 
find fault with in others. That the bodily felicity confifts ire 
health, and that of the mind in knowledge. That the 
moft ancient of beings is God, becaufe he is uncreated; 
that nothing is more beautiful than the world, becaufe it 
is the work of God ; nothing more extenfive than fpace, 
quicker than fpirit, ftrongerthan neceffity, wifer than time 
It was alfo one of his fentences, “That we ought never 
to fay that to any one that maybe turned to our prejudice; 
and that we fhould live with our mends as with perfons 
that may become our enemies.” He thanked God for 
three things; that he was born of the human, not of the 
brute fpedies; a man, and not a woman; a Greek, and not 
a barbarian. None of the ancient philofophers ever applied 
themfelves more earneftly to the ftudy of aftronomy than 
Thales. Diogenes Laertius reports, that leaving his lod- 
ging with an old woman to contemplate the ftars, he fell 
into a ditch ; on which the good woman cried, “ How 
canft thou know what is doing in the heavens, when thou 
canft not perceive what is at thy feet ?” He went to fee 
Crcefus, who was marching with a powerful army into Cap- 
padocia, and enabled him to pafs the river Halys without 
making a bridge. Thales died foon after, at about 90 
years of age. He compoied feveral treatifes in verfe, on 
meteors, the equinoxes, &c. but they are all loft. 

THALIA, in Pa; ;an mythology, one of the nine mufes. 
She prefided over Comedy; and is reprefented crowned with 
a garland of ivy, holding a mafic in her hand, and wearing 
bufleins on her feet. 

Thalia, in botany : A genus of plants belonging to the 
clafs of monandria, and order of monegynia ; and in the na- 
tural fyftem ranging under the 8th order, Scitaminea. The 
corolla is pentapetalous and undulated j and the drupe has a 
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bHoeukr kernels. There Is only one- fp.ec'es, the genicu- 
lata. 

THALICTRUM, meadow-rue, in botany: A genus 
of plants belonging to the clafe of polyandrio^ and order ot 
pyly&yn'ia ; and in the natural fyftem ranging under the 26th 
order, Muhifiiiqu*. There is no calyx ;- the petals are 
four or five in number, and the feeds are naked and without 
a tail. There are 15 fpecies; three of which are indige- 
nous, xh-t f.fivum, minus, and alpinum. 

1. The flavum, or common meadow-rue, has a leafy fur- 
rowed ftalk, and a manifold eredt panicle. It has commonly 
24 (lamina, and from 10 to 16 piftils. The root and leaves 
of this plant dye a yellow colour, and cattle are fond of it. 
ft grows on the banks of fome rivers : It is found at North 
Queen’s-fer.ry,. f’ifefhire. 2. The minus, or fmall - meadow- 
rue, has fexpartite leaves, and bending flowers. The ftalk 
is ftriated, and about a foot high ; the leaves are lax and 
divaricated, having rigid footftalks ; they are fmooth and 
glaucous, and their lobes generally trifid ; the panicle is 
branched and open, and the flowers nod : the petals are pale 
green, tinged with red; the (lamina are from 15 to 20; 
the feeds deeply ftriated, and from two to feven in number. 
This plant is frequent in fandy foils and mountainous paftures. 
q. The alpinum, or alpine meadow-rue, has a very Ample 
ilalk, and almoft naked ; and a racemus Ample and terminal. 
It is a pretty little plant, about a fingers-length in height; 
the leaves all rife from the root, the ftalk being naked and 
branched ; the flowers nod, and have 4 petals, 12 .lamina, 
and 8 piftils. It is frequent on the fides of rivulets in the 
highland mountains and other places. 

THAMES, the fineft river in Great Britain, which takes 
its rife from a copious fpring, called Thames Head, two 
miles fouth-weft of Cirencefter in Gloucefterftnre. It has. 
been erroneoufly faid, that its name is Ifis till it arrives at 
Dorchefter, 15 miles below Oxford, when, being joined by 
the Thame or Tame, it affumes the name of the Thames, 
which, it has been obferved, is formed from a combination 
of the words Thame and Ifis. What was the origin of this 
vulgar error, cannot now be traced. Poetical fiction, how- 
ever, has perpetuated this error, and invefted it with a kind 
of claffical fan&ity. “ It plainly appears (fays Camden), 
that the river was always called Thames or Terns, before it 
came near the Thame; and in feveral ancient charters 
granted to the abbey of Malmfbury, as well as that H Enf- 
ham, and m the old deeds relating to Cricklade, it is never 

, confidefed under any other name than that of Thames.” 
He like wife fays, that it occurs nowhere under the name 
of Ifis. All the hiftorians who mention the incurfions of 
Ethelwold into Wiltfhire in the year 905, or of Canute in 
10! 6, concur likewife in the fame opinion, by declaring, 
that they pafled over the 1 harnes at Cricklade in W iltfhne. 
It is not probable, moreover, that Thames Head, an appel- 
lation by which the fource has ufually been diftmguifhed, 
fhould give rife to a river of the name of Ifis ; which river, 
after having run half its courfe, fhould reaffume the name ot 
Thames, the appellation of its parent fpring. About a mile 
below the fource of the river is the firft corn-mill, which is 
called Kemble Mill Here the river may properly be faid 
to form a conftant current ; which, though not more than 
nine feet wide in the fummer, yet in the winter becomes 
inch a torrent as to overflow the meadows for many miles 
around. But, in.the fummer, the I hames Head is io diy, 
as to appear nothing but a large dell, interiperfed with ftones 
and weeds. From Somerford the dream winds to Cncklade, 
where it unites with many other rivulets. Approaching 
Kemsford, it again enters its native county, dividing it fiom 
Berkfhire at Inglefliarn. It widens confiderably in its way 
to Lechlade ; and being there joined by the Lech and Coin, 

at the diflance of 138 miles from London, it becomes navi- Thames, 
gable for veffels of 90 tons. At Enfham, in its courfe 
north-eaft, to Oxford, is the firft bridge of (lone ; a 
handfoine one, of three arches, built by the earl of Abing- 
don. Faffing by the ruins of Godftow nunnery, where the 
celebrated Fair Rofamond was interred, the river reaches 
Oxford, in whofe academic groves its poetical name of Ifis 
has been fo often invoked.. Being there joined by the 
Charwell, it proceeds fouth-eaft to Abingdon, and thence 
to Horchefter, where it receives the lame. Continuing its 
courfe fouth-eaft by Wrillmgford to Reading, and forming a 
boundary to the counties.of Berks, Bucks, Surry, Middlefex, 
Effex, and Kent, it wafni'S the towns of Henley, Marlow, 
Maidenhead, Windfor, Eton, Egbam, Staines, Laleham, 
Chertfey, Weybridge, Shepperton, Walton, Sunbury, Fail 
and Weft Moulfey, Hampton, Thames Ditton, Kingfton, 
Teddington, Twickenham, Richmond, Ifleworth, Brent- 
ford, Kew, Mortlake, Barnes, Chifwick, Hammerfmith, 
Putney, Fulham, Wandfworth, Batterfea, Chellea, and 
Lambeth, Then, on the north bank of the river, are Weft- 
minfter and London, and, on the oppofite fide, Southwark ; 
forming together one continued city, extending to Lime- 
houfe and Deptford ; and hence the river proceeds to Green- t 
wich, Enfh, Greenluthe, Gray’s Phurrock, Giavefend, and 
Leigh, into the ocean. 'It receives in its courfe from Dor- 
chefter the rivers Kennet, Loddon, Coin, Wey, Mole, 
Wandle, Lea, Roding, Darent, and Medway. The jurif- 
didlion of the lord mayor of London over the Thames ex- 
tends from Coin Ditch, a little to the weft of Staines, to- 
Yendal or Yenleet to the call, including part of the rivers 
Medway and Lea ; and he has a deputy, named the water- 
bailiff, who is to fearch for and punfth all offenders againft 
the laws for the prefei vation of the river and its fifh. Eight 
times a year the lord mayor and aldermen hold courts 
of confervance for the four counties of Surry, Middlefex, 
Effex, and Kent. Though the Thames is faid to be 
navigable 138 miles above the bridge,-yet there are fo 
many flats, that in fummer the navigation we Award would 
be intirely flopped, when the fprings are low, were, it 
not for a number of locks. But tbefe are attended with 
confiderable expence ; for a barge from Lechlade to London, 
pays for paffing through them 13I. 15s. 6d. and from Ox- 
ford to London 12I. 18s. This charge, however, is in fum- 
mer only, when the water is low ; and there is no lock from 
London Bridge to Bolter’s Lock; that is, for 51^ miles 
above the bridge. I he plan of new cuts lias been adopted, 
in fome places, to fliorten and facilitate the navigation. There 
is one near Lechlade, which runs nearly parallel to the old 
river, and contiguous to St John’s Bridge ; and there is 
Another a mile from Abingdon, which has rendered the 
old dream toward Culham Bridge ufelefs. But a much 
more important undertaking has lately been accomplifhed ; 
namely, the junftion of this river with the Severn. .A canal 
had been made, by virtue of an a£l of parliament in 17 3°* 
from the Severn to Wall Bridge, near Stroud. .A new 
canal now afeends by Stroud, through the Valeo. Cnalfoid, 
to the height of 343 feet, by means of 28 locks, and thence 
to the entrance of a tunnel near Sapperton, a diftance of 
near eight miles. The canal is 42*feet in width at top and 
30 at the bottom. The tunnel (which is extended under 
Sapperton Hill,, and under that part of earl Bathurft 3 
(.'rounds called Haley IVood, making a diftance of two miles 
and three furlongs) is near 15 feet in width, and can na- 
vigate barges of 7© tons. Fhe canal defeending hence 134- 
feet, by 14 locks, joins the Thames at Lechlade, a diftance 
of above 20 miles. In the courie of thisvaft undertaking, 
the canal, from the Severn at Froomlade to Inglefliarn, 
where it joins the Thames, is a diftance of more than 30 miles. 
-. The 
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The eicpehce of it exceeded the fum of 206,000!. of which 
3000I. are faid to have been expended in gunpowder alone, 
hfed for the blowing lip of the rock. This new canal was 

4 completed in lySpj in Id's than feven years from vits com- 
-mencement. A communication, not only with the Trent, 
but with the Merfey, has likewife been effected by a canal 
from Oxford to Coventry ; and an acl of parliament has 
paired to extend another canal from this, at Braunflon, to 
the Thames at Brentford. This is to be called The Grand 
jfunflion Canal. On the extenfive advantages refulting 
from thefe navigable communications from the metropolis 
with the ports of Briftol, Liverpool, Hull, (See. and the 
principal manufafturing tovms in the inland parts of the 
kingdom, it is needlefs to expatiate. The tide flows up the 
Thames as high as Richmond, which, following the wind- 
ing of the river, is 70 miles from the ocean; a greater 
diftance than the tide is carried by any other river in 
Europe. The w^ater is elteemed extremely wholefome, and 
fit for ufe in very long voyages, during which it will work 
itfelf perfectly fine. 

Thames is alfo the name of a river in the ftate of Con- 
nefticut in America. See the article Connecticut. 

THANE, or Thanus, a name given to the nobility in 
Britain before the time of William the Conqueror. It fig- 
nifies a minilter or honourable retainer, from the verb thenian 
“ to minifter.” There were feveral degrees of nobility 
timong the Anglo-Saxons ; but thofe moft commonly men- 
tioned are the king’s thanes and the alderman’s thanes. 
The king’s thanes feem to have been of three different de- 
grees, according to their different degrees of wealth or fa- 
vour at court. The alderman’s thanes feem to have been 
of the lowefl degree of nobility, and next to them thofe who 
were promoted to that dignity from their advancement in 
the church, from their valour, fuccefs in agriculture or com- 
inerce : for if a ceorl or farmer applied to learning and 
attained to priefts orders, if he acquitted himfelf fo well as to 
obtain from a nobleman five hythes of land, or a gilt fword, 
helmet, and breaft-plate, the reward of his valour ; or if by 
his induftry he had acquired the property of five hythes of 
land ; or if he applied to trade, and made three voyages be- 
yond fea in a firip of his own, and a cargo belonging to 
himfelf—he was denominated a thane. 

The thanes, who were the only nobility among the Anglo- 
Saxons, were a very numerous body of men, comprehending 
all the confiderable landholders in England, and filling up 
that fpace in fociety between the ceorls or yeomanry on the 
one hand, and the royal family on the other ; which is now 
occupied both by the nobility and gentry. In times of 
war, they conftituted the flower of their armies, and in times 
of peace they fwelled the trains of their kings, and added 
greatly to the fplendour of their courts, efpecially at the 
three great feftivals of Chriftmas, Eafter, and Whitfuntide. 

.From this body all the chief officers, both civil and mi- 
litary, as aldermen, greeves, earls, heretogens, &c. were 
taken ; and to obtain feme of thele offices was the great 

’ objeft of their ambition. Before they obtained an office, 
their lands were their only fupport; and they lived in great- 
er or Ids affluence, according to the extent of their eltates. 
Thefe they divided into two parts ; one of which they call- 
ed their inlands s and the other their out lands. Their in- 
lands they kept in their own immediate pofleffion, and cul- 
tivated them by the hands of their flaves and villains, in 
order to raife provilions for their families ; their outlands 
they granted to ceorls or farmers, either for one year, or 
for a term of years; for which they received a certaip iti- 
pulated proportion of their produce annually. Thefe 
’tuftoms had long prevailed among their anceftors in Ger- 
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many, and were adhered to by their pofterity in England Thanet 
^ill the conquelt. , || 

The thanes were under no obligations on account of their , ^ ^iiea>' 
lands, except the three following, which Were indifpenftbly 
neceffary to the defence and improvement of their country : 
To attend the king with their followers in military expedh- 
tions, to affifl; in building and defending the royal cables, 
and in keeping the bridges and highways in proper repair. 
To thefe obligations all proprietors of land (even the 
churchmen for a long time not excepted) were iubje&ed { 
and thefe fervices were confidered as due to their country, 
rather than to the perfons of their kings ; and were agreed 
to by all as being neceffary to their own prefervation and 
conveniency. 

This title of thane was abolifhed in England at the con- 
quell:, upon the introduction of the feudal fyftem by Wil- 
liam. The titles of earl and baron were, about the fame pe- 
riod introduced into Scotland by Malcolm Canmore, and the 
title of thane fell into difufe. 

THANET, an ifland of the county of Kent, furrounded 
by the fea except on the north-eaft fide, where it is bound- 
ed by the branches of the river Scour, now inconfiderable to 
what they were formerly. It contains feveral villages, and 
the fea-port towns of Margate and Ramfgate, and has the 
title of an earldom. It is celebrated fo/being the fpot 
through which arts, feknees, and divine knowledge, came 
into this happy ifle. The Britons called it Richborough, 
from its vicinity to the city of that name, now only a vener- 
able ruin ; but the Saxons called it Thanet, from fire, ha- 
ving fo many beacons eredfed on it. It is in the north-eaft 
part of the county, lies open to the lea on the north and eaft, 
with the river Wantfum on the weft and fouth, is about 10 
miles long from the North Foreland to Sat re-Bridge, and 
about 8 broad from Weftgate to Sandwich-Ferry. The LudomLe'* 
north part of it is all arable, except fome barren land, that England's 
is fown with faintfoin, which produces a load and fome-GazctUtr- 
times two loads of hay upon an acre ; by which means, the 
land that otherwife is not worth half-a crown an acre 
yields 30s. or 40s. The fouth and weft parts of the ifland * 
are moft of them marfh or pafture lands. " The foil is gene- 
rally very fertile, efpecially in the belt of barley, and other 
forts of grain, of which it is computed above 20,000 quarters 
are lent hence to London in a year, befides what is fold to 
other places. The alga marina, or fea-ore, as they call it, 
is their chief manure. This they dry on the fhore, and 
burn, in order to make kelp, which the potters ufe in 
glazing their ware. But the fmell of the rotten ore upon 
the foil, and the Imoke of it when burning, is very noilome. 
I he gentlemen’s families are for4he moft part gone from 
this part of the county, having fold their eftates ; fo that 
their manfion feats are converted into farm-houfes ; but then, 
on the other hand, many of the yeomen and farmers have 
good eftates, on which they live very genteelly. In this 
ifland are ten parifhes, but feven parifh-churches, and one 
chapel. 

1 HAPblA, the deadly carrot, in botany: A genus 
of plants belonging to the clals of pentandria, and order of 
digynia ; and in the natural fyftem ranging under the 45th 
order, umbellate. 'I he fruit is oblong and girt with a mem- 
brane. There are five fpecies ; the villofa, feetida, afclepium, 
gargamca, and trifoliata. I he roots of the fxtida were 
formerly ordered in medicine, but are now entirely difufed; 
a fmall dole operating with extreme violence both upwards 
and downwards. 

THA WING,therefolutionof ice into i{s former fluid ftate 
by the warmth of the air. See Congelation and Frost, 

THE A, in botany. See Tea. 1 

3E 2 THE A- 



T H E r 404 1 THE 

Tfceatine*, 
Theatre. 

THEATINES, a religious order in the Romifli church, 
fo called from their principal founder John Peter CarafFa, 

y then bifliop of Theate, or Chieti, in the kingdom of Naples, 
and afterwards pope, under the name of Paul IV. 1 he 
names of the other founders were Gaetan, Bonifaee, and 
Configlieri. Thefe four pious men defiring to reform the 
ecclefiaftical ftate, laid the foundation'of an order or regular 
clerks at Rome in the year x 524. Pope Clement VII. ap- 
proved the inftitution, and permitted the brethren to make 
the three religious vows, to elett a fuperior every three 
years, and to draw up ftatutes for the regulation ot the 
order. .They firft endeatoured, by their example, to revive 
among the clergy the poverty of the apollles and firil dif- 
ciples of our Saviour, and were the firit who afiumed the 
title of regular clerks. 

THEATRE, a place in which {hows or dramatic re- 
prefentations are exhibited. 

For the origin of the dramatic art we always turn our 
eyes to Greece, the nurfery of the arts and feiences. It may 
indeed have been known among more ancient nations, but 
no records remain fufficient to fupport this opinion. I he 
different Hates of Greece afferted‘their claim to the honour 
of having given it birth, but the account oi: the. Athenians 
is mo(t generally received. It derived its origin.fiom the 
hymns which were fung in the fellivals of Bacchus in honour 
of that deity. While thefe refounded in the ears of the 
multitude, chorufes of Bacchants and Fauns, ranged round 
certain obfeene images which they carried in triumphal 
proceflion, chanted laicivious fongs, and fometimes faciificed 
individuals to public ridicule. _ 

'This v/as the practice in the cities; but a ftill greater 
licentioufneis reigned in the worfhip paid to the (ame ^ivi- 

Araclarfn''by the inhabitants of the country, and efpecially at the 
•Fmvels, feafon when they gathered the fruits of his benehcence. 

Vintagers, befmeared with wine-lees, and intoxicated with joy 
and the juice of the grape, rode forth in their carts, and at- 
tacked each other on the road with grofs iarcaims, revenging 
themfelves on their neighbours with ridicule, and on the rich 
by publifhing their injuftice. 

Among the poets who flourifhed at that time, fome ce 

vol- i. 

players on the flute who entered into competition were cn» 
joined by an exprefs law to reprefent lucceffively the cncum- 
{lances that had preceded, accompanied, and followed the 
vidfory of Apollo over Python. _ r 

Some years after this regulation, Sufarion and I nefpis, 
both born in a fmall borough of Attica, named Lana, ap- 
peared each at the head of a company oi adtors, the one on 
a kind of ftage, the other in a cart (a). The formei at- 
tacked the vices and ablurdities of his time ", and the latter 
treated more noble fubjedls, which he took from hiilory. 

" The comedies of Sufarion were in the fame taile with thofe 
indecent and fatirical farces which were afterwards performed 
in fome o^ the cities of Greece. They were long the fa- 
vourite entertaintment of the country people. Athens did 
not adopt this fpecies of exhibition until alter it was brought 
to perfertion in Sicily. . 

i hefpis had more than once feen in the feftivals,. in which 
as yet hymns only were fung, one of the Ungers, mounted 
on a table, form a kind oi dialogue with the chorus. From 
this hint he conceived the idea ot introducing into the tra- 
gedies an aftor who, by fimple recitals introduced at inter- 
vals, {hould give relief to the chorus, divide the action, and 
render it more interefting. This happy innovation, toge- 
ther with fome other liberties in which he had allowed him- 
felf, gave alarm to the legiflator of Athens, who was more 
able than any other perfon to difeern the value or danger of 
the novelty. Solon condemned a fpecies of compofition m 
which the ancient traditions were difgyifed by fiAions. “ It 
we applaud faliehood in our public exhibitions (faid he to 
Thefpis), we {hall loon find that it will infinuate itfelt into 
our moil facred engagements.” 

The excefiive approbation and delight with wtuch botu 
the city and country received the pieces of Thefpis and 
Sufarion, at once juftified and rendered ufelefs the fufpici- 
ous forefight of Solon. The poets, who till then had only 
exercifed their genius in dithyrambics and licentious iatire, 
{truck with the elegant forms which thefe fpecies ot com- 
pofition began to affume, dedicated their talents to tragedy 
and comedy. Soon after a greater variety was introduced 
in the fubje&s of the former of thefe poems. 1 hofe who Among the poets who fiounfhed at that time, ome c - 1 j , from habit exclaimed, that thefe 

fcbmed bias were foreign to the worlhip ot Bacchus ; but the 
and others attacked with afperity the vices and abfurdities 
of individuals. The former took Homer for their model, 
and fupported themfelves by his example, of which tney 
made an improper ufe. Homer, the mofi tragic of poets, 
the model of all who have lucceeded him, had in the Iliad 
and the Odyffey brought to perfection the heroic poem, and 
in his Margites had employed pleafantry. But as the charm 
of his works depends in a great meafure on the pafiions and 
motion with which he knew to animate them, the poets who 
came after him endeavoured to introduce into theirs an aftion 
which might excite emotion or mirth in the fpe&atois : 
fome even attempted to produce both, and ventured certain 
Hide eflfays, which have fince been llyled indifferently either 
tragedies or comedies, becaufe they unite the characters of 
thofe two dramas- The authors of thefe {ketches have been 
diftinguifhed by nodifeovery ; they only form in the hiftoiy 
of the art a fuccefiion of names which it would be uielels to 
reeal to light. . 

The necefiity and power of theatrical intereft was already 
known. The hymns in honour of Bacchus, while they de- 
feribed his rapid progrefs and fplendid conqueffs, became 
imitative: and in the contells of the Pythian games, the 

fubie&s were foreign to the worfhip ot Bacchus ; but the 
greater number thronged with ftill more eagerneis after the 
new pieces. . . c 

Phrynichus, the difciple of Thefpis, made choice ot 
that kind of verfe which is moft fuitable to the drama, was - 
the author of fome other changes, and left tragedy in its in- 
fancy. • 

JEfchylus received it from his hands enveloped in a rude 
veftment, its vifage covered with falfe colours, or a malic in- 
expreflive of charaAer, without either grace or diKmty m 
its motions, infpiring the defire of an intereft which it with 
difficulty excited, ftill. attached to the buffooneries which 
had amufed its infant years, and expreffing its conceptions 
fometimes with elegance and dignity, but frequently in a 
feeble and low ftyle, polluted with grofs obfcemties. 

In his- firft tragedies he introduced a fe-cond aAor; and 
afterward, copying the example ol Sophocles, who had juft 
entered on his theatrical career, he admitted a third, and 
fometimes even a fourth. By this multiplicity of perfon- 
ages, one of his aAors became the hero ot the piece, and 
attraAed to himfelf the principal intereft ; and as the chorus 
now held only a fubaltern ftation, iEichylus took care to J ihnrten 

(a) Sufarion reprefented his fi.rft pieces towards the year 580 before Chrift. 
attempts in tragedy^ and aAed hisAlceftisin 53^* 

Some years after, Thefois made his firft 
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-atre. ffiortcn its part, and perhaps even carried this precaution 

too far. 
He is cenfured for having admitted mute characters into 

his drama. Achilles, after the death of his friend, and 
Niobe, after the deftruCtion of her children, appear on the 
ftage, and remain during feveral-fcenes motionlefs, with their 
heads covered with a veil, and without uttering a word ; 
but if their eyes had overflown with tears, and they had 
poured forth thebittereft lamentations, could they have pro- 
duced an effedt fo terrible as this veil, this iilence, and this 
abandonment to grief ? 

It was not fufficient that the noble and elevated ftyle of 
tragedy fhould leave in the minds of the auditors a Itrong 
imprefiion of grandeur ; to captivate the multitude, it was 
requilite that every part of the fpeCtacle fliould concur to 
produce the fame effedt. It was then the general opinion 
that nature, by bellowing on the ancient heroes a more 
lofty flature, had impreffed on their perfons a majefty which 
procured them as much refpeft from the people as the en- 
figns of dignity by which they were attended. JEichylus 
therefore raifed his aftors on high Hilts or bufkins. He 
covered their features, which were frequently difagreeable, 
■with a mafic that concealed their irregularity. He clothed 
them in flowing and magnificent robes, the form of which 
was fo decent, that the priefls of Ceres have not blufhed to 
adopt it. The inferior a&ors were alfo provided with mafks 
and drtffes fuited to their parts. 

Inftead of thofe wretched fcaffolds which were formerly 
ere&ed in hade, he obtained a theatre furnifhed with ma- 
chines, and embellifhed with decorations. Here the found 
of the trumpet was reverberated, incenfe was feen to burn 
on the altars, the fhades of the dead to arife from the tomb, 
and the furies to rufh from the gulphs of Tartarus. In one 
of his pieces thefe infernal divinities appeared, for the firfl 
time, with mafks of a horrid paleneis, torches in their hands, 
ffirpents intertwined in their hairs, and followed by a nu- 
merous retinue of dreadful fpedlres. It is faid that, at the 
fight of them, and the found of their terrific bowlings, ter- 
ror feized on the whole affembly, women mifearried, and 
children expired with fear; and that the magiflrates, to 
prevent fimilar accidents in future, commanded that the 
chorus fhould confifl only of fifteen aclors inflead of fifty. 

The effedl of fo many new obje&a could not but aflouifh 
the fpe&ators ; nor were they lefs furprifed apd delighted 
at the intelligence difplayed in the performance of the 
adlors, whom iEichylus almofl always exerciied himfelf. 
He regulated their fleps, and taught them to give addition- 
al force to the adtiora by new and expreffive geftures. 

The progrets of the art was extremely rapid. iEfchylus 
was born 525 years before Chrifl, 11 years after Thefpis 
had adled his Alceilis. He had for competitors Chcerilus 
Pratenas, and Phrynichus, whofe glory he eebpied, and 
Sophocles, who rivalled his own. Sophocles was born about 
the year 497 B. C. about 14 years before Euripides. Thefe 
carried tragedy to the highefl perfection to which it attain- 
ed among the Greeks* iEfchylus painted men greater than 
they can be, Sophocles as they ought to-be, and Euripides 
a« they are. 

Invented towards the 50th Olympiad (about 580 B. C ), 
and adapted to the rude manners of the ruffies, comedy ven- 
tured ntt to approach the capital ; and if by chance iome 
companies of ardors, who were unconnected w:r!i any others, 
found their way into the city, and performed their indecent 
farces, they were lefs authorifed than tolerated by the go-' 
vernment. It was not till after a long infancy that this 
fptcies of drama began fuddenly to make a rapid improve- 
ment in Sicily. Inftead of a fucceffion of feenes without 
couneition or tendency, the philolopher Epicharmus intro- 
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duced an a&ion, all the parts of which had a dependence on Theatre, 
each other ; and conduced his fubjeCt, without wandering 1- ■ 
from it, through a juft extent to a determinate end. His 
pieces, fubjefted to the fame laws as tragedy, were known 
in Greece, where they were confidered as models; and co- 
medy foon fhared with her rival the fuffrages of the public, 
and the homage due to genius. The Athenians, efpecially, 
received her with the fame tranfports as they would have 
teftified at the news of a viftory : many of their poets ex- 
ercifed their genius in this novel fpecies of compofition ; 
and their names adorn the numerous lift of writers who have 
been diftinguifhed in comedy from the time of Epicharmus. 
Such were, among the more ancient, Magnes, Cratinus, Cra- 
tes, Pherecrates, Eupolis, and Ariftophanes. They all flou- 
rilhed in the age of Pericles. 

If we perule the comic pieces which have come down to 
us, we fhall be convinced that the foie objedl o? the authors 
was to pleafe the multitude. The gods and heroes were 
traveftied, grofs and obfeene language was often employed, 
and virulent jnvedlives were often thrown out againft indi- 
viduals of the firft rank for genius and virtue. Towards 
the end of the Peloponnefian war the licentioufnefs of co- 
medy was reftrained. The chorus was laid afide, becaufe 
the rich citizens were alarmed, and would no longer contri- 
bute money to fupport it, nor provide mafks with portraits 
for expofing individuals. 

The poets being thus reftrained from mentioning names 
of living perfons on the ftage, invented falie names. They 
ftill expofed real and known charadlets ; and thus gave a 
more exquifite gratification to the ipedlators, who were 
highly amufed with finding out the perfons intended. The 
eonfequence of the law was only to make that done with 
delicacy which was formerly done in the moft indecent and 
feurrilous manner. Ariftophanes, in forae of his lateft pie- 
ces, has given us-fome good examples of this kind of come- - 
dy, which is fometimes called the middle comedyr. 

Comedy was ftill liable to abufe, and therefore required 
farther reformation. As the ufe of real names had former- 
ly been prohibited, real iubjefts were alfo forbidden ; and - 
comedy from that time was no longer a fury armed with 
torches, or a firebrand festtering mifehief, but a pleaiing and 
inftrudlive companion. This is called the new comedy. The 
moft eminent among the Greeks • in this improved fpecies 
was Menander. His'writings are now loft'; but we may 
form a,good eftimate of their merit from the; comedies of 
Terence, which are faid to have been borrowed from Me- 
nander, and to have nearly reiembled the original, though 
inferior in that vis comica by which the elegant Grecian was 
diftinguilhed.- The comedy of Menander is that which has “ 
been cultivated in modern times. 

To give fume idea of a Grecian theatre, we fhall deferibe 
very fhortly the theatre of Bacchus in Athens, which was 
built by the famous architect Philos in the time of Pericles. 
The part intended for the fpedtators was of a kmicircular 
form, at the diameter of which was erefted the ftage. The 
ore he lira occupied the fpace where the pit in modern thei- 
atres is fituated, where the mulic, the chorus, and the mimi 
were placed. It was four feet elevated above the ground. 
The fpedlators were arranged in-three galleries round all 
the fides of the' orcheftra except that next the ftage, each 
gallery containing eight rows of feats. At the farther end*- 
of the orcheftra, where the ftage is ererited in modern the- 
atres, flood the thymele or logeon, but projecting a little Gentleman x 
towards the audience. It was a little higher than the or- Magazine 
cheitra, and did not extend the whole breadth of it. In^,r 

fome theatres it was only fix feet fquare. Here the prin- 
cipal part of the chorus made their recitations, and in co- 
mical interludes the, ntimi performed. Behind the thy- 
6 ■ jivde--.- 
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Theatre, mele appeared the fhge or profeei 
—-v— ted. No part of this theatre was covered except the ft age, 

and a high gallery called circys let apait for the women. 
The Athenians, being expofed to the weather, came ufuaily 
with great cloaks, to fecure them from the rain or the cold; 
and for defence again ft the fun, they had the fcjaclion, a kind 
of paraiol, which the Romans ufed alio in their theatres by 
the name of umbtlhg i but when a fudden ftortti aiole, the 
play was interrupted, and the fpe&ators difperfed. 

A fort of tent-work over the entire area of the edifice 
mi^ht have been contrived as a {belter from the rain and a 

'fhade from the fun. Such a covering would have obviated 
the inconveniences of roofed theatres, which obftruft the 
free communication of the air, and of unrooted tueatres, 
which do not keep out the weather. At Athens the plays 

/ were always reorefented in the day-time, which made he 
unroofed theatres lei's inconvenient. 

Plays were represented only during the three fefhvals fo- 
lemnized in honour of Bacchus, i he firll of thefe was ce- 
lebrated at the Pirscus, where fome of Euripides’s pieces 
were firft pet formed. The fecond, which lafted only one 
day, was kept at the end of January or beginning of Fe- 
bruary. The third, called the greater Dionyja, was cele- 
brated a month after. It continued feveral days, and at- 
tracted a great multitude of fpe&ators. In the feftivals 
which lafted only one day, five or fix dramatic pieces, either 
tragedies or comedies, were performed. But in the greater 
Dionyfia, which continued longer, 12 or I5> and fometimes 
more, were aCled. '1 he performance began early in the 
morning, and lometimes lafted the whole day. 

The'chorus, according, as the fubjeft demanded^ was 
compofed of men and women, old men or youths, citizens 
or flaves, priefts, foldiers, &c. to the number of t 5 in tra- 
gedy, and 24 in comedy. The chorus came upon the ftage 
preceded by a flute-player, who regulated their fteps ; fome- 
times one after the other, but in tragedy more frequently 
three in front and five in depth, or five in front and thiee 111 
depth. 

The fame perfons performed both in tragedy and come- 
dy ; but, as among ourfelves, it was rare to meet with any 
who excelled in both. The pay of thofe who had acquired 
great reputation was confiderable. Polus gained a talent 111 
two days (equal to L. 225 Sterling*). Players of eminence 
were folicited by different adlors of Greece to attend their 
feftivals. If, after making an engagement, they failed, 
they were obliged to pay a certain fum of money ; and it 
they were abfent during the feftivals of their own republic, 
they were condemned to a heavy fine. 

The afiors had habits and fymbols fuited to their pa1, ts. 
Kings wore a diadem, leaned on a feeptre which fupported 
an eagle on its top, and were dreffed in long robes o^iurple 
or other fplendid colours ornamented with gold. Heroes, 
befides having their ftature frequently^ increafed to fix feet 
Enelifh]], and their bulk in proportion, were frequently 
covered with the fkih of a lion or a tyger, and armed with 
fwords, quivers, and clubs. All who fuffered misfortunes 
wore a black, brown, or dirty white garment, which fre- 
quently hung in tatters. There were various kinds of maiks 
for tragedy, comedy, and fatire. Thefe certainly took away 
the plea fare arifing from the expreflion of the countenance ; 
but at any rate, little pleasure could be derived from this or- 

• Piut. 
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enion, confultrably eleva- Etrurians at firft only danced.to a flute, without Cither fing-'Thfjt 

mg or afting. The Roman youth loon imitated thenrrat ' in 
their folemn'"feftivals, adding raillery in rude verfes, and gef- 
tures adapted to the fubjedt. Thefe vertes were called fief- 
cennini, from Fefcennia, a city of Etruria. X.ivius A ndro- 
nicus was the firft poet who wrote a regular play in Latin. 
This happened in the year o!" Rome 512 or 5 14, about 160 
years after the death of Sophocles and Euripides, and 52 
after that of Menander. The Gfecian model was after- 
wards introduced and cultivated much by fucceeding dra- 
matic writers. This was the model of Menander, for the old 
and middle comedy was unknown at Rome. As the Ro- 
mans were only imitators of the Greeks in the dramatic art, 
as well as in moft of the arts and fciences, nothing more is 
neceffary to be faid in addition to the account which we 
have already given of the Grecian ftage. 

The origin of the Englifh ftage is hid in obfeurity. It 
was not, however, copied from the Grecian or Roman ; for 
it was evidently different in form as well as in matter, and 
may with more propriety be deduced from a Gothic origi- 
nal. It appears that there were theatrical entertainments 
in England almoft as early as the conqueft; for we are told 
by William Stephanides or Fitz-Stephen, a monk, who in^^l 
the reign of Henry II. wrote his Defcriptw NobilfJtm& Cl- 1 
‘vitatis L,ondoni<s, that “ X.ondon, inftead of the common in- 
terludes of the theatre, had plays of a more holy kind ; re- 
prefentations of the miracles of confeffors, and the luffer- 
ings of martyrs. At this time there were alfo certain feta 
of idle people, who travelled the countries and were called 
Mummers, a kind of vagrant comedians, whofe excellence 
confifted altogether in mimickry and humour. 

It is probable that, foon after this time, the dramatic re- , 
prefentations called Myfleries were exhibited: 1 hele myfte- 
ries were taken from feripture-hiftory; fome peprefented the 
creation of the world, with the fall of Adam and Eve; ftlme 
the ftory of Jofeph; and others even the incarnation and ( 
fufferings of the Son of God. Thefe pieces were exhibited "A 
in a manner fo ridiculous as to favour libertinifm and infide-^ ^ 
lity, as appears by a petition of the chaunters of St Paul s 
cathedral to Richard II. in 137^> Pra)ring> that “ fome un- 
expert people might be prohibited from reprefenting the hi- 
ftory of the Old Teftament to the prejudice of the faid cler- 
gy, who had been at great expence to reprefent it publicly 
at Chriftmas.,, 

In the year 1390, the paiifh clerks of London are faid 
to have played interludes at Skinner’s-well on three fuccef- 
five days in July ; and, in 1409, to have adted for eight 
days fucceffively a play concerning the creation of the world, 
at the fame place which thence acquired the name of Llerk- 
eti’well. 

Thefe Myfteries were fucceedcd by Moralities, in which 

, 

there were fome rude traces of a fable and a moral; and 

P Arif. 
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fome alfo of poetry, the virtues, victs, and other affedtions 
of the mind being frequently peri*nified. 

After thefe Moralities came what were called Interludes, 
which made fome approaches to wit and humour. Many of 
thefe pieces were written by John Heywood, jefter to Hen- 
ry VIII. 

In the time of Henry VIII. one or two pieces had been 
publifhed under the clafiical names of Comedy and Tragedy^ 
but they appear not to have been intended for popular ule. 
It was not till the religious ferments had fubfic'.ed that the Percy s UUL «J1 V r«».V, **v«.*%. r~   . # 

in a Grecian theatre, from its immenle iize, and at »vao ^ ..... —- -    . -f 
the great diftance of the audience from the ftage. public had leifure to attend to dramatic poetry. In the^/. 

Dramatic entertainments were introduced at Rome m the reign of Elizabeth, tragedies and comedies began to M 
vear of the citv 391. They were called ludi fcevici, becaule in iomi, and could the poets have perfevered, the hdt mo- 
they were firft afted in a {hade formed by the branches and dels were good. Gorboduc, a regular tragedy, was adted 
leaves of trees. They were borrowed immediately from E- in 
truria, whence alfo they received their firft players. Thefe 

; and Gafcoigne, in 1566, exhibited 'Jocnjia, a 
tranflaiion from Euripides, as alio the Suppofes, a regular 

comedy, 
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comedy, from Ariofto, near thhty years before any of 

' Shakefpeare’s were printed. ' 
The people however {till retained a relifh for their old 

myfteries and moralities, and the popular dramatic poets 
feem to have made them their models. The graver fort of mo- 
ralities appear to have given birth to our modern tragedy ; 
as our comedy evidently took its rife from the lighter inter- 
ludes of that kind. And as-molt of thefe pieces contain an ab- 
fnrd mixture of religion and buffoonery, an eminent critic has 
well deduced from thence the origin of our unnatural tra- 
gi-comedies. Even after the people had been accuffomed 
to tragedies and comedies, moralities ftiil kept their ground. 
One of them, inti tied The New Cuflom, was printed fo late 
as 1573. At length they affumed the name of tnafques, 
and, with fome claflical improvements, became in the two 
following reigns the favourite entertainments of the court. 

As for the old myfteries, which ceafed to be aided after 
the reformation, they feem to have given rife to a third 
Ipecies of ftage exhibition ; which, though now confounded 
with tragedy or comedy, were by our frit dramatic writers- 
confidered as quite diltinft from them both : thefe were 
hiftorical plays, or hiftories; a fpecies of dramatic writing 
which refembled the old myfteries in reprefenting a feries of 
liiftorical events fimply in the order of time in which they 
happened, without any regard to the three great un'ities. 
Thefe pieces feem to differ from tragedy juft as much as 
kiftorical poems do from epic : as the Pharfalia does from 
the iEneid. What might contribute to make dramatic 
poetry take this turn was, that foon after the myfteries 
ceafed to he exhibited, there was publifhed a large collection 
of poetical narratives, called the Mirrorfor Magijlrates, where- 
in a great number of the moll eminent characters in Englifli 
bdlory are drawn relating their own misfortunes. This 
book was popular and of a dramatic call; and therefore, as 
an elegant wfiter has well oblerved, might have its" influence 
in producing hiftoric plays. Thefe narratives probably fur- 
nifhed the fubjeCts, and the ancient myfteries iuggefted the. 
plan. 

That our old writers confidered hiftorical plays as fome-. 
what diftinCt trom tragedy and comedy, appears from num-s 
berlefs paflages of their works. “ Of late days (fays Stow 
in bis Survey of London), inftead of thofe ftage plays have, 
been ufed comedies, tragedies, interludes, and hiftories, both, 
true and mined.” Beaumont and Fletcher, in the prologue, 
to the Captain, fay, 

“ This is nor comedy, npr tragedy, 
“ Nor hflory."  

Polonius \w Hamlet commends the afters as the beft in 
the world, either for tragedie, comedie, hiftorie,'paftorall, 
&Cj And Shakefpeards friends, Heminge and Condell, in 
the. firft follio edition of his plays, in *623, have not only 
intitled their book “Mr William Shakefpeare’s Comedies,, 
Hiftories, and Tragedies,” but, in their table of contents, 
have arranged them under thofe three, feveral heads; pla- 
cing-in the clals of hiftories, “King John, Richard 11. 
Henry IV. 2 pts, Henry V. Henry VI. 3 pts, Richard III. 
and Henry VIII/” 

This diitinCtion deferves the attention of the critics : for, 
if it be the full canon ot found criticifm to examint; any 
Work by thofe rules the author prefcribed for his firft ob- 
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fervance ; then we ought to try Shakefpeare’s hiftories ky Fhertre- 
the general laws of tragedy and comedy. Whether the rule -v*”=" 
itfelf be vicious or not, is another inquiry ; but certainly 
we ought to examine a work only by thofe principles ac- 
cording to which it was compofed. This would fave much 
impertinent oriticifm. 

Not fewer than 19 playhoufes had been opened before 
the year 1633, when Prynne publifhed his HJlriomaJiix. 
From this writer we learn that tobacco, wine, and beer, were 
in thofe days the ufual accommodations in the theatre, as 
now,at Sadlers Wells. With regard to the ancient prices 
of admiffion, the playhoufe called the Hope had five different * 
priced feats, from fixpence to half-a-cvown. Some houfes 
had penny benches. The two-penny gallery is mentioned 
in the prologue to Beaumont and Fletcher’s Woman Hater ; 
and feats of threepence and a groat in the paffage of Prynne 
laft referred to. But the general price of what is now- 
called the Pit feems to have been a fhilling. The time of 
exhibition was early in the afternoon, their plays being ge- 
nerally adted by day light. All female parts were performed 
by men, no affrefs being ever feen on the public ftage before 
the civil wars. And as for the playhoufe furniture and 
ornaments, they had no other fcenes nor decorations of the 
ftage, hut only old tapeftry, and the ftage ftrewred with, 
ruthes, with habits accordingly ; as we are afl'ured in a fhort 
Difcourfe on the Englilh Stage, fubjoined to Flecknoe’s 
Love's-Kingdom, 1674, l2ino. 

(b) For the Hate of the theatre during the time of Shake- 
fpeare, fee Playhouse ; where a full account of it is given 
from the late valuable edition of our illuftrious poet’s works ■ 
by Mr Malone. During the whole reign of James I. the 
theatre was in great profperity and reputation : dramatic 
authors abounded, and every year produced a number of 
new plays ; it became a fafhion for the nobility to celebrate 
their weddings, birth-days, and other occafions of rejoicing, 
with mafques and interludes, which were exhibited with fur- 
prifing expence ; our great architect, Inigo Jones, being 
frequently employed to furnilh decorations, with all the lux- 
uriance of his invention and magnificence of Iris art. The 
king and his lords, and the queen and her ladies, frequently 
performed in thefe mafques at court, and the nobility at their 
private houfes ; nor, was any public entertainment thought 
complete without them. This tafte for theatrical entertain- 
ments continued during great part of the reign of king 
Charles the firft ; but, m the year 1633, it began to be op- 
pofed by the Puritans from the prefs; and the troubles that 
foon after followed entirely.fufpended them till the reftora- 
tion of king Charles the fecond in 1660. 

The king, at his reftoratlon, granted two patents, one 
to ITenry. Killigrew, Jifq; and the other to Sir William . 
Davenant, and their heirs and affigns, for forming two di- 
ftinbt companies of comedians. Kiliigrew’s were called the 
Ring’s Servants, and Davenant’s the Duke’s Company. About 
ten of the company called the King’s Servants were on the 
royal houfehold eftablifhmerit, having each ten yards of 
fcarlet cloth, with a proper quantity of lace allowed them 
for liveries j and in their warrants from the lord charnber- 
lain they were filled gentlemen of the great chamber. 

Till this time no woman had been feen upon the-Englifii 
ftage, the characters of women having always been performed 
by boys, or young men of an effeminate afpect, which pro- . 

t bably 

(b) Me have been anxious to give as full an account of the ancient Englilh drama as we could : we muft not omit, 
uever, to inform our readers what Mr Malone fays of the old plays, viz. that not one play publifhed before 1592 

vn ocd! a lecond reading; and that excluftve of myfteries, moralities, and tranfiations, there are but 34 pieces extant 
'i.uca were publifhed before that period. 
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Theatre, 'bably Induced Shukefpeare to make fo Tew of hU plays de* formed but feidom 

pend upon female characters, as they mud have been per- 
formed to great difad vantage. The principal characters of 
his women are innocence and fimplicity, fuch are Defdemona 
and Ophelia ; and his fpecimen of fondnefs and virtue in 
Portia is very (bort. But the power of re?.l and beautiful 
women was now added to the ftage 4 and all the capital 
plays of Shakefpeare, Fletcher, and Ben Jonfon, vrere di- 
vided between the two companies, by their own alternate 
choice, and the approbation of the court. 

The king’s fervants feem to have been allowed to be the 
bed company; and when the variety of plays began to be 
exhauded, they drew the greater audiences. Davenant, 
therefore, to make head againd them, fird added fpeftacle 
and mufic to aftion, and introduced a new fpecies of plays, 
fince called dramatic operas; among thefe were, The Tempjl, 
Pfyche, and Circe; which, with many others, were fet off 
with the mod expenfive decorations of fcenes and habits, 
and with the bed voices and dancers. 

In 1684 the two houles united, and continued together 
for ten years. In 1690 the play began at four o’clock ; 
and, we are told, the ladies of faihion uled to take the even- 
ing air in Hyde-park after the reprefentation ; by which 
it appears that the exhibitions were in fummer too. The 
principal aCtors were, Betterton, Montfort, Kynadon, Sand- 
ford, Nokes, Underhill, and Leigh, commonly called Tony 
Leigh} the a&reffes were, Mrs Betterton, Barry, Leigh, 
Butler, Montfort, and Bracegirdle ; and to this company, 
in this year, old Cibber was admitted as a performer in the 
lowed rank. It was a rule with the patentees, that no 
young perfon, who offered himfelf as an aftor, fhould be 
admitted into pay till after at lead half a year’s probation ; 
and Cibber waited full three quarters of a year before he 
was taken into a falary of 10 s. a week. 

In 1695 a new theatre was opened with Mr Congreve’s 
comedy of Love for Love, which had fuch extraordinary 
fuccefs (fays Cibber) that fcarce any other phy was afted 
there till the end of the feafon ; but when the feafon end- 
ed, which appears to have begun in June, he does not tell 
us, and it is indeed difficult to guefs ; for though the com- 
pany afted in fummer, it feems improbable that they fhould 
fhut up the houfe in winter, as it is difficult to conceive any 
reafon tor fo doing. Congreve was then in fuch high repu- 
tation, that this company offered him a whole fhare (but 
into how marly fhares the whole was divided Colley has 
not told us) upon condition he would give them a new 
play every year. This offer he accepted, and received the 
advantage, though he never fulfilled the condition; for it was 
three years before he produced the Mourning Bride, and 
three more before he save them the IVay of the World. 

It is not neceffary that we give in detail the remaining 
hiftory of the Englifh ftage : thofe who are anxious to be 
acquainted with it may confult Cibber’s hiftory of the ftage, 
continued by Vidor, under the title of A Hiftory of the 
Theatres of London and Dublin from the year 1 7 3 0. We 
{hall only mention a few fads refpeding the lalaries of the 
players about that period, and the rife of the price of play- 
tickets. 

A difference having arifen in 1733 between the mana- 
gers and adors, moft of the adors let up for themfelves at 
the little theatre in the Haymarktt Upon this the mana- 
gers oubhfhed the following account of their falaries, to 
{hew the public how little room they had to mutiny. J o 
Mr Colley C ibber, from the time of lettin i his ihare till 
he left the ftage, 12I 1 2s. per week. Mr The. Cibber 5I. 

Gentleman's and hjs w,fe s (^ole [ala!y till her death, without doing the 

f^rm v"company any lervice the greateft part of the winter ; and Cr '7o3‘ his own alfo, during the time of his being ill, who per- 
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till after Chriftmaa. Mr Mills jun. 3!. 

under the fame circumftances with regard to his wife. Mr 
Mills fen. xl. per day for 200 days certain, and a benefit 
clear of all chargee. Mr Johnfton 5U Mr Miller 3I. paid 
him eight weeks before he aded, befides a prefent of 10 
guineas. Mr Harper 4I. and a prefent of 10 guineas. Mr 
Griffin 4I. and a prefent. Mr bhepard 3I. Mr Hallam, 
for himfelf and father (though the latter is of little or no 
fervice) 3I. Mrs Heron 5I. railed from 40s. laft winter, 
yet refufed to play feveral parts affigned her, and aded but 
feidom this fealon. Mrs Butler 3I. per week-. By thefe and 
other falaries, with the incident charges (befides clothes 
and fcenes), the patentees are at the daily charge of 491. 
odd money, each ading-day. 

Till about the fame time, the prices at the theatre were 
4s. the boxes, 2s. 6d. the pit, 1 s. 6d. theftrft gallery, and 
is. the fecond, except upon the firft run of a new play or 
pantomime, when the boxes were 5 s. the pit 3 s. the firft 
gallery 2 s. and the fecond 1 s. But Fleetwood thought fit 
to raiie the prices for an old pantomime, which was revived 
without expence. This produced a riot for feveral nights, 
and at laft a number deputed by the pit had an interview 
with the manager in the green room, where it was agreed, 
that the advanced prices Ihould be conftantly paid at the 
doors, and that fuch perfons as did not choofe to ftay the 
entertainment fhould have the advanced part of their money 
returned. This was a very advantageous agreement for the 
manager ; becaufe, when the audience had once paid their 
money, and were feated, very few went out at the end of 
the play, and demanded their advanced money ; the few 
that did it at firft, foen grew tired, and at Lft it fettled in 
the quiet payment of the advanced price, as at this day. 

It has been frequently a fubjedf of debate, whether the 
ftage be favourable to morals. We do not mean to enter 
into the controverfy ; but we fhall make an obfervation or 
two. It will be allowed by all, that the intention of the 
players in afting, is to procure money ; and the intention 
of the audience in attending the theatre, is to feek amufe- 
ment. The players then will only ad fuch plays as they 
believe will anlwer their intention. And what fort of plays 
are thefe ? They are fuch as correfpond with the opinions, 
manners, and tafte, of the audience. If the tafte of the 
audience be grofs, therefore the plays will be grofs ; if 
delicate and refined, they will be the fame. And if we go 
back to the time of Shakefoeare, we fhall find that this has 
been uniformly the cafe. The conclufion, then, which we 
draw, is this, if the taite of the audience be pure, free from 
licentieulnefs, the plays will be the fame, and the ftage will 
be favourable to virtue. 

THEBAIC Powder. See Phakmact-Index. 
THEBAID, a celebrated heroic poem of Statius, the 

fubjed whereof is the civil war of Thebes, between the 
two brothers Eteocles and Polynices ; or Thebes taken by 
rl hefeus. 

'THEBES, the name of a celebrated city of ancient 
Greece. It is fuppofed to hwe been built by Cadmus, 
about the year of the world 255 3. This Cadmus, accord-Acc 
ing to the Greeks, was the fon of Agenor king of Sidon or^ 
of Tyre ; but the Sidonians allow him to have been of mr 
higher quality than his cook, and tell us that his wife was ^ 
a mufician at court, with whom he ran away into Greece. 
The Greek writers tell us, that being commanded by his 
father to go in fearch of his daughter Europa, whom Jupi- 
ter in the fhape of a buff had carried off, and forbid to re- 
turn without her, he built, or rebuilt, the city of Thebes, 
after having long fought her in vain. He was at firft op* 
pofed by the Hyantes and Aones ; the former of whom 
he defeated in battle, and forced to retiie into Locris: 

the 
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^'e latter fubmitted, and were incorporated among his fub 
jedts. . 

isppofedto Thofe who endeavour to extradt fome truth from the 
| one of multitude of fables in which the early part of the Grecian 

e exiled hiftory is obfeured, are of opinion that Cadmus was one of 
fna*nites-the Canaanites expelled by Jofhua ; and that he was of the 

family of the Cadmonites mentioned by Mofes and Jofhua. 
He is univerfally allowed to have introduced the Phoenician 
letters into Greece, fet up the firll fchools, and introduced 
brafs ; which, from him, had the name of Cadmean given to 
it. E he government of Thebes continued for a long time 
monarchical ; and the names of a number of its kings have 
been tranfmitted to us, with fome account of their tranfac- 
tions ; but fo much obfeured by fable, that little or nothing 
can be determined concerning them. We fhall therefore 
pais over this fabulous part of their hillory, and only take no- 
tice of that period of it when the Phebans emerged from their 
obfeurity, and for a time held the fovereignty of Greece. 

Though the I hebans had been famed in the early period 
r r hiftory for their martial atchievements, yet in pro- 

fpidpeo- Ce^s Vme they feem to liave degenerated. At the time 
m. invafton of Xerxes, they were the fir ft people in 

Greece who were gained over to the Perfian intereft. On ac- 
count of this mifbehaviour, they were become very obnoxi- 
ous to the other ftates, efpecially to the Athenians, whofc 
power and renown increafed every day, and threatened at laft 
to fwallow them up altogether. The ! hebans being in no con- 
dition to oppofe fuch a formidable power, put themfelves un- 

thepro-der the prote&ion of the Spartans, who, out of jealoufy of the 

^s 'ar ^ readily forgave them ; and fo grateful were the *ar E hebans for the kindnefs drown them at this time, that du- 
ring the. whole of the Peloponnefian war Spv.rta had not a 
more faithful ally. By theie means they not only recovered 
the government of Bceotia, of which they had been former- 
ly in poEfefiion, till deprived of it on account of their fiding 
with the Perfians, but their city became one of the firft in 
Greece. By this profperity the Thebans were fo much 
elated, that, when the peace of Antalcidas came to be fign- 
ed, they refuied to agree to it, as they were thus once 
more deprived of the government of Boeotia ; fo that it was 
not without the utmoft difficulty that they were overawed 
into it by the other ftates. Not content with forcing them 

Slve llP point, however, the Spartans undertook to jiuhjn- change the form of the Theban government, which at this 

citadel t™e was a democracy, and accompliftied through the treach- 
:ed by ery of thofe who had the care of the citadel. 

: Spar- I he I hebans continued under the power of the Spar- 
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6 tans for four years; at the end of which term a confpiracy 
ie The- formed againil them by fome of the principal people 
ns reco- >n the city, among whom was a young nobleman named Fe- 

their li- lopidas, the Spartans were maffacred and driven out, and the 
ty under citadel regained. During the tumult Epaminondas, after- 

wards the celebrated general, with a number of the heft ci- 
tizens, joined the party of Pelopidas ; and the latter having 
called a general aftembly of the Thebans, proclaimed liberty 
to them, and exhorted them in the ftrongeft manner to 
fight for their country. This fpeech was received with the 
greateft acclamations; Pelopidas was unanimoufiy proclaim- 
ed the preferver of Thebes, and was charged with the ma- 
nagement of the war which was then to be declared againft 
Sparta. 

ar with Thefe tranfadions fo much exafperated the Spartans, 
art4, that they immediately fenfc their king Cleombrotus againft 

them, though it was then the depth of winter. The Athe- 
nians, in the mean time, who had hitherto affifted the The- 
bans, declined any farther connexion, left they fhould draw 
upon themfelves the tefentment of the Spartans. But 
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they were foon after determined to aft again on the fame 
fide, by an attempt which the Spartan general, Suhodnas, v'1—— 
had raftily made on the Pyrceum or harbour of Athens. 
I hus, by means of the Athenians, a powerful diverfion was 
made in favour of the Thebans, who gradually recovered 
all the towns of Bceotia, and at length began to aft offen- 
fively againft their enemies, and made a powerful invafion 
in Phocis. E hey had now many fharp encounters with 
them ; which, though they did not amount to decifive 
battles, yet did not fail to raife their courage, and diftrefs ^ 
that of the Spartans. In thefe encounters Pelopidas al-The Spar- 
ways fignahzed himfelf; and in the battle of Tanagra,tans defeat- 
where the Lacedasmonians were entirely defeated by the A-ed b*' tJelo'“ 
thenians and their allies, Pelopidas had a principal fiiare inpida6' 
the viftory, and killed the Spartan general with his own 
hand. . Soon after this, with a body of only 300 Thebans, 
he entirely routed and difperfed near rcoo Spartans ; which 
was the greateft: difgrace the latter had ever known ; for 
till that time, whether in war with the Greeks or Barbari- 
ans, they had never been overcome by an equal, much lefs 
by fucli an inferior, number of troops. 

I hefe fuccefles of the Thebans greatly alarmed the A* 
thenians, who continually fought to oppofe their growing 
power. In this oppofition they were joined by the Plats- p)at;fa 
ans, who on this account became extremely obnoxious to theThefpia ra- 
Thebans, fo that they at laft came to a refolution to fur-zed by the 

prife their city. This, they accomplifhed, and entirely de-Thebans- 
ftroyed it, together with I hefpia, another city extremely x 
well affefted to Athens. Soon after this, the Thebans, 
encouraged by their fuccefs, began to think of enlarging 
their territories, and of making encroachments on their neigh- 
bours, as they faw other ftates had done before them. This Amount of 
fpirit of conqueft is faid to have been raifed by their gene-Epaarinon- 
ral Pelopidas ; in which he was feconded by Epaminondas, a.^- 
perfon who, though like him endowed with all the necefia- 
ry qualities to make a complete captain or patriot, had till 
then preferred a private life, and lived in a conftant courfe 
of virtue and the ftudy of philofophy. He had as yet fel- 
dom appeared in public, except to get himfelf ex^yfed from 
thofe ftate-employments which were fo eagerly courted by- 
others. This, however, had not hindered him from con. 
trafting an intimate friendfhip with Pelopidas, which had 
been daily improved by the correfpondence of their tempers 
and principles, as well as by that zeal which both difplayed 
f or the good of their country ; which laft had made them, 
even before this time, appear together in aftion, and to fuch 
advantage, that Epaminondas’s merit could be no longer 
concealed, nor indeed fuffer him to continue longer in his 
beloved retirement: fo that he faw himfelf, at length, de- 
fervedly placed at the head of the Theban troops ; where 
he gave fuch early proofs or his future prowefs and abilities, 
as juftly gave him the next rank to Pelopidas. Both came 
now to be confidered in the fame light, as generals in the 
field, as governors at home, and as complete ftatefmen in the 
council. When the general treaty for reftonng peace to 
Greece came to be propofed by the Athenians, and was 
upon the point of being executed by the reft of the ftates, 
tht. Thebans refufed to agree to it, unlefs they were com- 
prehended in it under the name of Boeotians. This demand 
was as ftrenuoufly oppofed by the other contracting powers 
as infifted on by Epaminondas, who was there as ambaffador 
on the. part of the 1. hebans. Agefilaus, in particular, told hiniHis diffe- 
in plain teims, that the I hebans ought to evacuate Bosotia, rence with 
and leave the cities of it free and independent. To which he Af?e®laus 

was anfwered by him, that the Lacedaemonians would dob'n^ 
well to fet them the example, by reftoring Meffenia to ics 

,parw* 
ancient proprietors, and Laconia, to its ancient freedom ; for 
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Thelbe*. tlio prefeullons ©f the city of fI hebes to Bocotia were 

u—~v-—as weli founded, at leaft, as thofc of Sparta to thole two 
countries. After this he went on, and (bowed how far 
Sparta had aggrandized herfeif at the exnenceof her neigh- 
bours : that peace might be indeed obtained, and upon a fo- 
Kd and lading footing ; but that this could not be otherwife 
than by bringing all to an equality. This bold, though 
jult remon ft ranee, in which not only T-hebes, but Ci-reece in 
general was concerned, failed not, however, to exafperate 
the haughty Spartan monarch ; and the Athenians, w’ho 
had till now looked upon the Thebans as dependents either 
on them or on the Macedonians, were not a little offended 
to hear their ambaffadors talk in fuch high terms. Ihe re- 
fult of the conference was, that Agefilams (Iruck the name 
of Thches out of the treaty, and declared war againft them, 
about the year 371 £. C. 

The Spar- The Thebans were in no fmall confternation to fee them- 
tansdecl ire ffdves engaged in a war with the powerful Spartans, with- 
war againft out any to them ; and the reft of the Grecian dates 
Thebes. kav;ng macie peace with the latter, began to look upon the 

ruin of the former as unavoidable. However, they refolved 
to make the beft defence they could ; and put their army 
under the command of Epaminondas, afligning him, at his 
own requeft, fix others to aft as counftllors or afiiftants. 
The Theban army confifted at mod but ot 6000 men, 
whereas that of the enemy was at leaft thrice that number; 
but Epaminondas trufted moft to his horfe, wherein he 
had much the advantage both in quality and good ma- 
nagement : the reft he endeavoured to fupply by the difpo- 
fition of his men, and the vigour of the attack. He even 
reiufed to fuffer any to ferve under him in the engagement, 

j 3 but fuch as he knew to be fully refolved to conquer or 
Are entire die. The two armies met at Leuctra, where the Spar- 
ly defeated tans were defeated with great (laughter, as related under that 
at ueuftia. . . article. 

The viftorious general, defirous to improve this great 
viftory, fent an herald, crowned with garlands, to commu- 
nicate it in form to the Athenians, in hopes that this would 
be an effeftual means to reunite them to the Theban inte- 

The^Athe- reH* ^ut ^ Provecl quite otherwife. Athens, which now 
uiaiis jea- looked upon them with a jealous eye, and had then in view 
km- oi the the fovereignty of Greece, chofe rather, if they could not 
Thebans. obtain it, to (hare it with Sparta, than to let the 

Thebans into the whole ; and therefore even declined giving 
their herald audience. However, the Thebans took care 
to ftrengthen themfelves by alliances; and, befides the Ar- 
cadians and Eleans, had got the Phocians, Locrians, A- 
carnanians, Eubceans, and other dates, under their depend- 
ence : fo that they were now in a condition to aft offenfive- 

TheThe- fively againft the Spartans. Accordingly, under pretence 
bans invade of affifting the Arcadians, they entered Peloponnefus with 
peloponne, a gallant army, with Epaminondas and Pelopidas at their 
ius wish-a bea(J. Here they were joined by the Arcadian and other 

confederate forces ; fo that the whole amounted to 40,000, 
ftnne fay 50,000 men, befides great numbers of thofe who 
follo A'ed the camp, rather for plunder than fighting, and 
were computed about 20,0:0 more. The army was divided 
into tour columns, and moved ftraight towards Sellafia, the 
place of their rendezvous, from which they purfued their 
jouruey with fire and fword towards Sparta. But here they 
were repulfed by Agdilaus, who was then returned to that 
metropolis. 

To repair, in feme meafure, this difgrace, and at the 
fame time to leave fome lading monument which (hould re- 
dound as much to his glory as to the mortification, of the 
Spartans, Epaminondas left not their territories till he had 
reftored the pofterity oi the old Meffenians to their ancient 
dominions, out ot which they had 'been banifhed near 300 
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years; rebuilt their capital, and left a ftrong garrifon for Tb le®. 
its defence. He was, however, like to have been (lopped m ^ 
his return by fphicrates, whom the Athenians hadfcnt with.rhffMt^ 
12,000 men to intercept him; but this laft loitered to lougriars rcftn. 
at Corinth, that the Thebans had paffe.l the defiles of Cen-red to 
chreae, the chief place where he could have obarufted his ^“^0. 
retreat had he taken poffellion or it in proper time, l.^a- 
minondas continued his march till he came in .all '1L>V^ 
of the city of Corinth. He found the roads choaked 
up with trees, rocks, ftones, and every thing that could 
render them impaffable ; and the Corinthians well fort 1 fie , 
and refolute on a (lout defence. But he came fo iunoufly 
upon them, notwithftanding all thefe difficulties, that they 
abandoned all their entrenchments and. outworks to the J9 
Thebans, and fled into the city. Thither theie purfued The Conn, 
them fword in hand, and made an horrid (laughter of them pmansde- 
infomuch that Corinth muft have unavoidably fallen into^d. 
their hands, had their generals thought fit to purfue thefe 
advantages ; but whether they were afraid of the Atheni- 
ans falling upon them, or apprehended fome. dangerous am- 
bufh in a country with which they were but indifferently ac- 
quainted, or whether the army was too much weakened 
through fo many fatigues, or laftly, whether the coldnefs ot 
the feafon, it being then the depth of winter, would not 
permit them to proceed farther, they immediately marched ^ 
towards Boeotia. This gave fuch an handle to their ene-£paminonj 
mies, that they met with a very mortifying reception at das and Pi 
their return to Thebes, where they were both arrefted, andM"f 
clapped up as (late-prifoners, for having prefumed to pro-Thcbc5> 
long their command four months longer than the time li- 
mited by law, which time took in .almoft the whole of their 
expedition from their firft entrance into Peloponnefus. How- 
ever, at laft, the judges being afhamed to proceed any far- 
ther, they were both honourably acquitted. 

This profecution had been chiefly carried on and encou- 
raged by Meneclides, a difeontented Theban, and a bold 
and able fpeaker, who, by his artful calumnies at the trial, 
had fo far*prevailed with the judges as to get Epaminondas 
deprived of the government of Bceotia for a whole year, 
though he could not gain the fame advantage againft Pelo- 
pidas, who was a greater favourite of the people, as being 
his fenior. at 

By this delay the Spartans, with much difficulty, had re-War re- ; r 1 .1 •  . T onA newtawi. covered themfelves from their great defeat at Leuftra, and"^^ 
fettled their affairs in as good a pofture as they could : but 
though they had repulfed the Thebans in I eloponnefus, ye., 
from the exploits they had performed theie, efpecially in 
the difmembering the whole kingdom of Meiienia tiom 
them, they had ftiU caufe to fear what their forces might 
do under two fuch generals ; and had accordingly taken due 
care to ftrengthen themfelves againft them, and to provide 
thcmfelves with a great number of auxiliaries from other 
ftates, efpeciaily from that of Athens, with whom they had 
renewed their old treaty, and had agreed that each ihou.d 
have the command five days alternately, boon after this trea- 
ty the Arcadians renewed the war, and took Pallene m i.a- 
conia by ftorm, put the garrifon to the fword, and were pre- 
fently affifted by the Argives and Eleans, and efpecially by 
the Thebans, who fent to them 7000 foot and 500 horfe 
under the command of Epapuoondas. T his fo alarmed the 
Athenians like wife, that they immediately fent Gobnas 
with fome forces to oppofe hispaffage in good earned ; and 
he fo behaved himfelf againft the Thebans, that they were 2; 
forced to abandon Pelponnefus a fecond time. This dl-The T 
fuccefs gave freih occafion to the enemies of Epaminondas Tfc(l 
to blame his conduft in the higheft terms, notwithftanding 
the lingular bravery with which he and his troops had for- 
ced the pafs. Even his friends could not but fufpeft him * or 
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Tbibc, of partiality for the Spartans, in not purfwlng his advantage 
over them, and making a greater flauohter of them when he 
had it in his power ; whilft his enemies made it amount to 
no lets than treachery to his country : ib that their brave 
general was once more deprived of the government of Boeo- 
tia, and reduced to the condition of a private man. lie 
did not continue long under this diBrace, before an occa 
lion offered to make his fervices again of fuch necefiity to 
the ftate, as to give him an opportunity to retrieve his fame, 
and wipe off the {lain which his enemies had thrown upon 
him. 

1 he Theffalians, who had groaned fome time under the 
tyranny oi the ufurper Alexander, furnamed the Pberxan, 
lent an embafly to Thebes to implore their aid and protec- 
tion ; upon which Pclopidas was immediately fent as am* 
balfador to expoftulate with him on their behalf. He was 

, then in Macedon, from whence he took the young prince 
Philip, after wards the celebrated monarch, in order to pro- 
left and educate him ; and, upon his return, marched di- 
reftly to Pharialus in Theflaly, in order to punifh the trea- 
chery of forne mercenaries, who had deferted the Thebans 
in that expedition ; but when he came thither, he was fur- 
prifed to be met by the tyrant at the head of a numerous 
army before that city, whilft his own was but ?.s an hand- 
ful of men in companion of it. However, whether he fup- 
pofed, or would be thought to do fo, that Alexander came 
thither to juftify himfelf, and anfwer to the complaints al- 
leged againit him, he went, with Ilmenias his colleague, to 
hirri unarmed and unattended, not doubting but his charafter 
as ambaflador from fo powerful a republic, joined to his own 
charafter and authority, would proteft them from infult or 
violence : but he found himfelf mittaken ; for Alexander had 
no fooner got them in his hands, than he caufed them to be 
feized, and fent prifoners to Pheras. 

The Thebans, highly refenting the indignity offered to 
their ambaffadors, fent immediately an army into Theffaly: 
but the generals were repulfed with great lofs by the Phe- 
rjean ufurper; and it was owing to Epaminondas, who was 
among them only as a pr ivate centinel, that they were not 
totally cut off. For the Thebans, finding themfelves in 
fuch imminent danger, which they attributed to the incapa- 
city of their generals, had immediately recourfe to him, 
whofe valour and experience had been fo often tried j and, 
partly by perfuafrons and intreaties, and partly by threats, 
obliged him to take the command. This icon gave a diffe- 
rent turn to their affairs, and converted their flight into a 
fafe and regular retreat; for he took the horfe and light- 
armed foot, and placed himfelf at their head in the rear, and 
charged the enemy with fuch vigour and bravery, that he 
obliged them to defift from their purfuit. 

However, as the army had i offered fuch lofs before as 
not to be able to puifue them in their turn, he was obliged 
to return with them to Thebes, with their pufillanimous 
generals ; where the latter were fined 12,000 drachms each, 
and the former was reinftated in the command, and lent 
with a new reinforcement to repair the late difhonour, and 
prokcute their revenge. The news of his being in full 
march on this errand greatly alarmed the tyrant ; but Epa- 
minondas, preferring the lately of his imprifened colleague 
to all other confiderations, forbore pufhing hoftilities to ex- 
tremes, for fear of provoking the enemy to wreak all his fu- 
ry on him : to prevent which, he contented hirnfdf for a 

■while hovering about with his army, and now-and then with 
Inch flight fkirmifhcs as fhould intimidate the tyrant, and 
bring him the looner to make fome fatisfaftory offers. A- 
lexandtr being fully convinced of the fuperiority of the The- 
ban general, was glad to accept of a truce of 30 days, and 
to re lore Pelopidas and limenias to him; upon which he 
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immediately withdrew his forces, and returned with them Thebe*, 
to Thebes iOT*—\ 

By this time Thebes was raifed to a fufficient height of 
reputation and glory to begin to aim in earneft at the 
fovereignty of Greece. The main ebflacle to it was, 
that the other Tates grew fo jealous cf her prefent great- 
nefs, as to enter into the ftrongefl alliances and confedera- 
cies to prevent its farther growth ; lo that not being able 
now to procure many allies at home, they made no difficul- 
ty to feek for them abroad ; and the Laccdremonians, by- 
leading the van, gave them a plaufrble pretence to follow 
their fteps, and to procure an alliance with Perfia, which at 
that time they found was ready to accept of the offers on any 
terms ; the only queftion was, wfliich of the three ftates 
ftiould be preTrred, Sparta, Athens, or Thebes. At the 
fame time, tire Thebans propoled to their new confederates 
to fend likewife proper deputies to the Perfian court, in or- 
der to fupport their refpeftive intereffs; which they readily 
agreed to. 1 hefe were the. Arcadians, Eleans, and Ar Srccefs of 
gives; at the head or whofe deputation Pelopidas was fent s 
on the be hair of the Thebans ; which the Athenians being pe’*' 
appriled of, appointed two on their part. Thefe being all 1 ' 
arrived at the Perfian court, began to purfue each their re- 
fpeftive intereils; but Pelopidas had by that time gained 
fuch credit there, both for his lingular addrefs and his ex- 
traordinary exploits, that he was diftinguifhed in a particu- 
lar manner from all the other deputies, and was received by 
the king with the molt maniteft marks of honour and effeem, 
who freely owned himielf convinced that the Thebans were 
the people on whom he could moft fafelyT depend; and after 
having greatly appl uded the equity of his demands, rati- 
f ed and confirmed them with great readinefs, to the no iinall 
mortification of the other ftates. The lubftance of them 
was, that the liberties formerly granted to the other towns of 
Greece fliould be confirmed ; that Mefi'enia, in particular, 
fhould continue free and independent on the jurildiftion of 
iSparta ; that the Athenians fhould lay up their fleet; and 
that the 1 hebans fhould be looked upon as the ancient and 
hereditary friends of Perfia. 

'I he Thebans took advantage of the diffenfions which 
prevailed among the Greeks as a pretence for increafmg 
their forces; and Epaminondas thought it a proper oppor-The The- 
tunity for his countrymen to make a bold effort to obtain ban* yro- 
the dominion at Ida, as they had obtained it in'a great mea-j^j™ _ 
fure at land. He propofed it to them in a public affembly, gcet * 
and encouraged their hopes from the experience of the La- 
cedsemonians, who in Xerxes’s time had, with ten {hips only 
at lea, gained the luperiority over the Athenians, who had 
no fewer than 200 ; and added, that it would be a difgrace 
now to Thebes to fuffer two fuch republics to engrofs the 
empire of fo extenfive an element, without putting in at 
leaft tor their fhare of it. The people readily came into his 
propotal, not without extraordinary applaufe, and immedi- ‘v 

ately ordered 100 galleys to be equipped ; and in the mean- 
while fent him to Rhodes, Chios., and Byzantium, to fecure 
thole ftates in their interefl, and get what affiftance he could, 
from them. His negotiations had all the faccefs that could 
be wdflied for, not with handing the flrenuous oppofition of 
the Athenians, and of their admiral Laches, who was fent 
with a powerful fquadron againft him. But what more eh. 
feftually thwarted all his meafures, was the work that they 
found for him at land, and the obliging the Thebans to 
take part in the quarrels that then reigned among their 
neighbours : fo that whatever projefts they had concerted, 
proved abortive for the prefent; and the death of Epami- 
nondis, which happened not long after, put an effcftual flop 
to them. 

During the abferice of that general, and of his colleague 
3 1? ? Pelopidas, 
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Thebes. Pelopidas, the Orchomenians, being fpirited up by fome 

Theban fugitives, had funned a defign to change the The- 
ban government into an ariftocracy ; and 300 horfemen of 
the foriner had been actually fent to put it in execution. 
Their project, however, Was timely difcovered by the vigi- 

30 lance of the magiftrates, who caufed them to be feized, and 
The city ofput immediately to death. They next fent a fufhcient force 
Orchome- againil the city of Orchomenos, with orders to put all the 

men to death, and to fell the women and children for Haves, 
which was punctually done ; a'fter which they razed that 
noble city to the ground. Pelopidas was then on his way 
to Theflaly, at the head of a powerful army, whither he had 
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the tyranny of Alexander the Pheraean, and had made feve- 
ral brave efforts to recover their liberty, but had been Hill 
overpowered by that ufurper. Being joined by the Theffa- 
lians, he encamped in the face of the enemy, though far fu- 
perior in number, and conlifting of above 20,000 men. A 
fierce engagement foon enfued, in which both Hdes fought 
with uncommon bravery. The place where the battle was 
fought was called Cynocephala, from feveral little hills on it, 
between which there ran a large plain. Both Hdes endea- 
voured at firft to poft themlelves on thefe eminences with 
their foot, whilft Pelopidas ordered his cavalry to charge 
that of the enemy below ; which they did with fuch fuccefs, 
that they foon put them to the rout, and purfued them over 
the plain. This obliged the tyrant to gain the tops of the 
hills, where he greatly annoyed the Theffalians that endea- 
voured to force thofe afcents; fo that Pelopidas was obliged 
to give over his purfuit to come to their relief. This im- 
mediately infpired the Theffalians with freflr courage, who 
began again to charge the enemy at feveral onfets ; and foon 
threw them into fuch diforder, that they were forced to 
give \yay. Pelopidas no looner perceived the advantage, 
than he began to look about for Alexander, with a delign 
of engaging him. ITaving found him out as he was com- 
manding bis right wing, and endeavouring to rally his men, 
he moved direftly to him 'r and being got near enough to 
be heard by him, challenged him to decide the battle by 
fingle combat with him. Alexander, inflead of accepting 
the offer, turned about, and with all the fpeed he could ran 
to fereen himfelf amongft his guards. Upon this Pelopidas 
charged him with fuch furious fpeed, that he obliged him 
to retire farther, and Hglter himfelf within the thickeft 
ranks ; tire fight of which made him attack with frefh vi- 
gour, and fight more defperately againff him. He tried in 
vain feveral times to break through their ranks to reach him, 
cutting down great numbers of thofe that came forward to 
oppofe him : his eagernefs at length expofed him fo far to 
the darts that were Ihot at him at a dittance, that fome of 
them went quite through his armour, and gave him a def- 
perate wound or two^ while the reft advanced and ftabbed 
him in the breaft with their fpears. 

It is fcarce pofiible for words to exprefs the grief and de- 
fpair which not only his brave Thebans, but likewife the 
Theffalians and other allies, ftrowed at the fight of their 
fiain general: fome of the latter, who had perceived the 
danger he was expofed to, came down the hill with all poffible 
fpeed to his relief ; but when they perceived that they were 
come too late to fave him, both they and the reft of the 
little army thought on nothing now but to revenge his 
death. They rallied accordingly, both horfe and foot,, as 
quick as poffible, and. began to charge the enemy afreffi, and 
with fuch defperate fury, that they at length gained a com- 

/>lex rifler plete viftory over them, and killed above 3000 of them in 
■idsated, their purfuit, befides a. much greater number which they 

had fiain on the field of battle, though they ftill looked up- 
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on all thefe advantages as vaftly too fmall to compenfate the Thet>e*. | f 
lofs of their brave general. 1 r' 

The news of his death had no fooner reached Thebes, 
than the whole city was feen in as deep a mourning as his 
army. However, they fent a reinforcement to it of 7000 
foot and 700 horie, as well to revenge the death of that ge- 
neral, as to improve the victory he had gained over the ene- 
my j by the help of which they fell fo furioufly on them, 
that they quickly broke and totally defeated the ffiattered 
remains of Alexander’s army-. Plereupon he was forced to 
fue tor peace, and to accept it on fuch conditions as the 
conquerors thought fit to impofe. He was at length dif-An<^atk3 
patched in his bed by his wife Thebe, affifted by her bro-murticre^ 
thers, about feveh years after his defeat. His body was af- 
terwards dragged along the ftreets, trodden under foot, and 
left a prey to the dogs. 35 

All this while the Thebans were watching to improve Amidol 
every commotion that happened, every fuccits they" mettlle^ 
with, to the forwarding of their then reigning and favourite banS* 
projedf, of increafmg their power above all the reft, and in 
their turn to give laws to Greece. Their late fuccefs in 
Theffaly, and the rupture between the Arcadians and Man- 
tineans at the fame time, about lome confecrated money 
which the lormer had taken out of the temple of Olympias 
to pay theii troops employed againft the Eleans, and which 
the latter called a downright facrilege, befides other dif- 
cords that reigned in the other ftates of Greece, gave freffi 
encouragement to Thebes to fet up for arbitreis in thofe 
difputes ; and fo much the more, as thofe who had embez- 
zled the facred money, and wanted rather to embroil mat- 
ters than to have them brought to light, fent that republic 
word that the Arcadians were juft upon the point of re- 
voking to the Spartans, and adviied them to come and put 
an immediate ftop to it. At the fame time they difpatched 
fome private dire&ions to a Theban officer at Tegea, to 
apprehend feveral of their own people as difturbers of the 
peace. This was accordingly done, and fereral eminent 
perions were confined as prifoners of ftate : they were foon 
after difeharged, and loud complaints were made againit 
fuch arbitrary and unjuft proceedings. The officer was ac- 
cufed before the Theban fenate for having intermeddled inr 
their affairs, and endeavoured to interrupt the.good corre? 
fp rndence between the two ftates. It was even infilled on 
by fome of the Tegeans, that he ftiould be indidted and 
proceeded agaihft by his principals ; whilft the more mode- 
rate fort, who forefaw the confequences that were likely to. 
attend fuch appeals, and that it would infallibly bring the 
Thebans upon them, loudly protefted againft their march- 
ing into their territories, and did all they could to prevent 
it. i he Thebans, however, were become too powerlul and- 
ambitious to mifs . fo fair an opportunity of getting once 
more footing in Peloponnefus, as they had long ago- preme- 
ditated ; and Epaminondas was fo far from making a fecret cfEpaminad' 
their defign, that he told the Arcadian deputies in juftifica-^33 

tion of it, that as it was on their account that the Thebansj^ o{ 
engaged in the war, they had a&ed treacheroufiy with them Greece, 
in making peace, with Athens without their confent: how- 
ever, that when he was got with his army on his march into* 
Peloponnelus to aflift his friends, he would loon fee what' 
proofs the Arcadians would give of their fidelity. Thi» 
ipeech did not fail to alarm them greatly ; efpecially 
as it was fpoken in luch a magifterial ftyle and threatening 
tone. Even thofe who were beft affe&ed to the Thebans 
could not forbear expreffing their diflike of it.; .and all 
that had the welfare ol Peloponnefus at heart readily agreed, 
with the Mantineans, that there was no time to be loft to. 
ufe all proper means to. prevent the impending ftorm. 
1 Athena 
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TN!«»v Athens and Sparta were accordingly applied to, and 

U-r—^ were eafily prevailed upon to affift the Mantineans, and to 

\ col>>- come *nto a confederacy againft the Tliebana ; and to 
4l0. prevent all difputes about the command of the army, it was 

ifiii agreed that each Hate fliould have it in its own territories ; 
IW which plainly ihows how terrified they all were at the ap- 

preheniion of a frefh invafion of the Thebans : for this was 
a point which neither the Spartans nor Athenians would 
have fo readily given up to the Arcadians, though thefe had 
formerly as llrenuoufly infifted upon it, even when they were 
almoft reduced to the lait extremity, and had never been 
able to obtain it till now. But Epaminondas was then in 
full march at the bead of his Boeotian troops, with fome 
Euboean auxiliaries, and a body of ilout Theflalian horfe ; 
and was moreover to be joined by the MefTenians, Argives, 
and ieveral other nations, as foon as he had entered Pelo- 
ponnefus. The confederate army againft him had ordered 
their rendezvous at Mantinea, the place which they natural- 

j; ly concluded would be firft attacked, as being the chief feat 
:piw on-of thole who had revolted from the Thebans But whilft. 
as n < s rbey were fecuring themfelves on that fide, Epaminondas, 

fsfle- w^° wlTely C0Rfidered how far this confederacy and expedi- 
jinpU ti°n nruft have drained the city of Sparta of its main 
part ftrength, broke up privately from Nerruea, where he had 

lain for feme time encamped, and marched all that night 
with a defign to have furprifed that important capital: but 
his project being timely difeovered, the vigilant king took 
care to difeoneert it; fo that, though the Theban general 
made feveral vigorous affaults on that city, he was fo ftoutly 
repulfed, and the Spartans behaved with fuch intrepid va- 
lour, that he was forced to retire and turn his thoughts 
againft Mantinea, which he judged by this time to have 
been quite defencelefs. He judged rightly indeed ; for the 
place was not only drained of its troops, but like wife of its 

, inhabitants, who took that opportunity, whilft the feene of 
knd I war was in Lacedaemon, to gather in their harveft, and were 
slsmea. fcattered all over- the country ; fo that he would not have 

met with any difficulty in gaining the town, had not the 
Athenian auxiliaries come unexpeftedly to its relief, and gi- 
ven him a frefh repulfe. 

'i hele two laft defeats greatly exafperated the Theban 
general, who had never till now been ufed to them, and could 

? not but forefee that they would not only leflen his reputa- 
tion with his allies, but, if not timely retrieved, would fully 
the glory of all his former exploits. What added to his 
prefent difficulties was, that the time allotted him for his 
expedition was almoft expired; fo that he had but a fhort 
Ipace left to undertake fome brave atchievement, which, 
might recover his and his country’s honour, and keep up. 
the fpirits of his auxiliaries and thofe. under his protection. 
He was moreover got very far into the enemy’s country, and 
faw plainly enough how narrowly they watched all his mo- 
tions, and how well prepared they were to oppofe him what- 
ever attempt he refolved upon, whether to attack them or 

| to retreat. Under all thefe difficulties, he rightly confider- 
ed, that he muft immediately refolve upon a decifive battle ; 

t in which, if his priftine fortune followed him, he might at 
Ban Lf once retrieve his affairs, and make himl’eU mailer of Pelo^ 

tea. ponnelus ; or, if tliat failed him, as it lately had done, fall 
honourably in the attempt. In this engagement Epami- 
nondas made the wifeff dilpofition of his troopp, attacked 
and taught with the moft intrepid courage and conduCt, 
and had opened himfelf a w'ay through the Spartan pha- 
lanxes, thrown them into the utmoft conlufion, and made a 
terrible (laughter of them, infomuch that the field of battle, 
was covered with their wounded and flain, when, in the. 
heat of the fight, having ventured himfelf too far in order to: 
give them a total overthrow, the enemy rallied again, pour-- 

ing with their whole fury three volleys of darts at him, Thebe*. f 
fome of which he drew out and returned to them, till at 
length, being covered with wounds, and weakened with the£paLnon. 
lofs of fo much blood, he received a mortal wound from a das killed* 
javelin, and was with great difficulty relcued from the ene- 
my by his brave Thebans, and brought alive, though 
fpeechlefs, into his tent. As foon as he had recovered him. 
felf, he aficed his friends that were about him what was be- 
come of his fiiield ; and being told that it was fafe, he bec« 
koned to have it brought to him, and kiffed it. He next 
inquired which fide had gained the victory ; and being an- 
fwered, The Thebans ; he replied, Then all is well: and up- 
on obferving fome of his friends bewail his untimely death, 
and leaving no children behind him, he is faid to have an- 
fwered, Yes ; I have left two fair daughters, the viftory of 
Leu&ra, and this of Mantinea, to perpetuate my memory. 
Soon after this, upon drawing the point of the javelin out 
of his body, he expired. 

The confequence of this great general’s fall, and of this 
bloody fight, in which neither fide could boaft any great 
advantage over the other, but a great lofs of men on both 
fides, infomuch that Xenophon makes it a drawn battle, was, 
that both parties agreed on a ceffation of arms, and parted, 
as it were by confent, to take care of their wounded and 
{lain. The Thebans indeed thus far gained the greater 
ftrare of glory, that they renewed the fight, and after a moil 
defperate conteft, gained the victory over thofe Spartans 
that oppofed them, and refeued the body of their dying ge- ^ 
neral out of their hands. However, an effectual end was Peace con- 
put to this bloody war, and a general peace agreed on byc'u^c^^> 
all but Sparta ; who refuted it only becaufe the Meffenians 
were included in it. But as to the Thebans, they had no 
great reafon to boaft of this dear-bought victory, fince their 
power and glory began to decline from that very time ; fo 
that it may be truly faid, that it role and fet with their 
great general. 43 

On the death of Epaminondas, the Thebans relapfed into S"ate of 
their former ftate of inactivity and indolence; and at laft 
having ventured to oppofe Alexander the Great, their cityt^^re 

was taken, and the inhabitants fiaughtered for feveral hours, 
after which the buildings were deftroyed. It was rebuilt 
by Caffander, but never afterwards made any confiderable 
figure among the ftates of Greece. About the year 146 
B. C. it fell under the power of the Romans, under which 
it continued till the extinction of their empire by the Turks. 
It is now called T/:ive, and is nothing to what it was for- 
merly ; yet it is four miles in circumference, but fo full of 
ruins, that there are not above 4000 Turks and Chriftians 
in it. It is now famous for a fine fort of white clay, x>£ 
which they make bowls for pipes after the Turkifh failrion. 
They are never burnt, but dry naturally, and become as hard 
as a ftone. There are two mofques in Thebes, and a great 
many Greek churches. It is feated between two fmall ri- 
vers, iu.E. Long. 23. 40. N. Lat. 38. 17. 

Thebes, in Egypt, one of the moft renowned cities of 
the ancient world. It was alfo called Dlofpolls, or the city 
of Jupiter, and was built, according to fome, by Oiiris, ac. 
cording to others by Bufiris. Its length, in Strabo’s time, ■ 
was 80 furlongs, or ten miles; but this was nothing in com- Univerfal• 
parifon of its ancient extent, before,it was ruined by Qa.m-.HJiary 1 
byfes, which, we are told, was no lefs than 420 ftadia, orv0*' l“ 
52 miles and an half. The wealth of this city was fo great, 
that, after it had been plundered by the . Perfians, what ■ 
was found, on burning the remains of the pillage, amounted 
to above 300 talents of gold and 23©o of liiver. 

Mr Bruce wifited the ruins of this celebrated city ; but 
informs us that nothing now remains except four temples* 
and thefe neither fo entire nor magnificent as Tome others, at 
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a place called J)(niter«. Thebes has been cekbrated by 

, ‘l ' ■ Homer for its hundred gates ; but Mr Bruce informs us, 
that no veftige? of thefe are now remaining, neither can we 
difcover the foundation of any wall it ever had ; “ and as 
for the horfemen and chariots it is faid to have fent out, all 
the Thebaid fown with wheat would not have maintained 
one half of them. Thebes, at leaft the ruins of the temples 

Bruces called Medinet Talu, are built in a long ftretch of about a 
'Ir.ivds. niile broad, moft parfimonioufly chofen at the fandy foot of 

the mountains. The Hort'i Penfiles, or hanging gardens, 
were finely formed upon the fides of thefe hills, then fup- 
plied with water with mechanical devices. 1 he utmoft is 
done to fpare the plain, and with great reafon ; for all the 
fpace of ground this ancient city has had to maintain its my- 
riads of horfes and men, is a plain of three quarters o! a mile 
broad between the town and the river, upon which plain the 
water rites to the height of four and five feet. All this 
pretended populoufnefs of ancient Thebes I therefore believe 
to be fabulous.” 

Mr Bruce, after examining the ground on which Thebes 
is fitppofed to have flood, thinks that it had no walls, and 
that consequently Homer’s dory of its having an hundred 
gates is mifunderflood. The mountains of the Thebaid 
(land dole behind the town, not in a ridge, but (landing 
fingle, fo that you can go round each of them. A hundred 
of thefe are faid to be hollowed out for fepulchres and other 
purpofes. Thefe, he thinks, were the hundred gates of 
Homer ; in proof of this they fire flill called by the natives 
JBeeban el Ale/uke, “ the ports or gates of the kings.” 

All that is faid of Thebes by poets orhiltorians after the 
days of Homer is meant of Diofpolis, which was built by 
the Greeks long after Thebes was deftroyed, as its name 
teftifies ; though Diodorus fays it was built by Bufiris. It 
was on the eaft fide of the Nile, \rhereas ancient Thebes was 
on the weft, though both are confidered as one city ; and 
Strabo fays, that the river runs through the middle of 
Thebes, by which he means between Old Thebes and Di- 
ofpolis. 

THEFT, or simple larceny, is “the felonious taking 
and carrying away of the perlonal goods of another.” This 
offence certainly commenced then, whenever it was that the 
bounds of property, or laws of meum and tuum, were efta- 
blifticd. How far fuch an offence can exift in a ftate of na- 
ture, where all things are held to be common, is a queftion 
that may be f Ived with very little difficulty". The difturb- 
ance of any individual in the occupation ef what he has 
feized to his prelent ufe, feems to be the only offence oi this 
kind incident to fuch a ftate. But, unquellionably, in fo- 
cial communities, when property is eftablifhed, any violation 
of that property is fubjedl to be punifhed by the laws of 
fociety ; though how far that punifhment ftiould extend is 
matter of confiderable doubt. 

By the Jewifh law it was only puniftied with a pecuniary 
fine, and fatisfadlion to the party injured ; and in the civil 
law, till force very late conflitutions, we never find the pu- 
nifhment capital. The laws of Draco at Athens punifhed it 
with death: but his laws were faid to be written with blood; 
and Solon afterwards changed the penalty to a pecuniary 
multi. And lo the Attic laws in general continued ; ex- 
cept that once, in a time of dearth, it was made capital to 
Break into a garden and fteal figs: but this law, and the in- 
formers againft the offence, grew fo odious, that from them 
all malicious informers were ftyled fycophants; a name which 
we have much perverted from its original meaning, brom 
thefe examples, as well as the realon of the thing, many 
learned and fcrupulous men have queftioned the propriety, 
if not lawfulnefe, of infiifting capital pur.ilhment for fimple 
-theft. And certainly the natural puaifhment for injuries to 
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property teems to be the loi's of the offender’s own proper. TV 
ty ; which ought to he univertally the cafe, were all menst~~r,j 
fortunes equal. But as thofe who have no property them- ™ 
felves are generally the moft ready to attack the property of 
others, it has been found neceffary, inftead of a pecuniary, 
to fubftitute a corporal punifhment; yet how far this cor- 
poral punifhment ought to extend, is what has occafioned 
the doubt. Sir Thomas More and the Marquis Beccaria, 
at the diftance of more than two centuries, have very fen- 
fibly propofed that kind of corporal punifhment which ap- 
proaches the neareft to a pecuniary fatisfaffion, viz. a tem- 
porary imp ilonment, with an obligation to labour, firft for 
the party robbed, and afterwards for the public, in works of 
the moft flavifh kind ; in order to oblige the offender to re* 
pair, by his induftry and diligence, the depredate ns he has 
committed upon private property and public order. But, 
notwithftandmg all the remonftiances of fpeculative politi- 
cians and moralifts, the punifhment of theft {till continues 
throughout the greateft part ot Europe to be capital: and 
Puffendorf. together with Sir Matthew Hale, are of opi- 
nion that this muft always be referred to the prudence of 
the legifbture ; who are to judge, fay they, when crimes 
are become fo enormous as to require fuch fangumary re- 
ftritlions. Yet both thefe writers agree, that fuch punifh- 
ment fhould be cautioufly inflidted, and never without the 
utmoft neceflity. x 

The Anglo Saxon laws nominally punifhed the't with 
death, if above the value of twelvepence : but the cri- 
minal was permitted to redeem his life by a pecuniary 
ranfom ; as, among their anceflors the Germans, by a hated 
number of cattle." But in the 9th year of Henry I. this 
power of redemption was taken away, and all perfons guilty 
of larceny above the value ot twelvepence were diretled to 
be hanged ; which law continues in force to tins day. For 
though the inferior fpecies of the‘t, or petit larceny, is only 
punilhed by whipping at common law, or (by flat. 4 Geo. I. 
c. 11.) maybe extended to tranfportation for feven years, as 
is alfo exprefsly directed in the caie of the Plate-glats Com- 
pany ; yet the punifhment of grand larceny, or the ftealing 
above the value of twelvepence (which fum was the fland- 
ard in the time of king Athelftan, Soo'yeais ago), is com- 
mon law regularly death : which, coahdering the great in 
termediate alteration in the price or denomination of mo- 
ney, is undoubtedly a very rigorous confthution ; and made 
Sir Henry Spelman , above a century fince, when money 
was at twice its prelent rate) complain that while every 
thing elle was rifen in its nominal value, and become dearer, 
the life of man had continually grown cheaper. It is true, 
that the mercy o; juries will often make them ftrain a point, 
and bring in larceny to be under the value ot twthepence, 
when it is really of much greater value : but this, though 
evidently juftifiable and proper when it only reduces the pre- 
fent nominal value or money to the ancient ilandard, is other- 
wife a kind o.‘ pious ptijury, and does not at all excule our 
common law in this rdpeCt from the imputation of feverity, 
but rather ftrongly confeffes the charge. It is likewife true, 
that by the merciful extenfions ol the benefit cl clergy by 
our modern ftatute-law, a perion who commits a fimple lar- 
ceny to the value of thirteen pence or thirteen hundred 
p unds, though guilty of a capital offence, fhall be excufed 
the pains of death ; but this is only for the firft offence. 
And in many cafes of fimple larceny the benefit of clergy 
is taken away by ftatute: as from horie-ftealing in the prin- 
cipals and accellories both before and after the faCl ; theft 
by great and notorious thieves in Northumberland and Cum- 
berland ; taking woollen cloth from off the tenters, or li- 
nens, fuftians, calicoes, or cotton goods, from the place of 
manufacture (which extends, in the laft cafe, to aiders, af- 
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/ifters, p_rc>cnrer«, buyers, and receivers); felonioufiy driving 
aw?.y, or otherwife Sealing one or more fheep or other cattle 

^ Specified in the afts, or killing them with intent to Seal the 
whole or any part of the carcafe, or aiding or aSSing there- 
in ; thefts on navigable rivers above the value of forty fhil- 
lings, or being prefent, aiding and affifting thereat; plunder- 
ing vefTels in diftrefs, or that have fuffered fhipwreck; Seal- 
ing letters fent by the poll ; and alfo Sealing deer, hares, 
and conies, under the peculiar circumSances mentioned in 
the Waltham black aft. Which additional feverity is ow- 
imr to the great malice and mifehief of the theft in fome of 
thefe inftances ; and, in others, to the difficulties men would 
othcruile lie under to prelerve thofe goods, which are fo 
eafily carried off. Upon which laft principle the Roman 
law puniihed more feverely than other thieves the Abigei or 
Sealers of cattle, and the Ealnearn or fuch as Sole the 
clothes of perfons who were waffling in the public baths ; 
both which conftitutions feem to be borrowed from the laws 
of Athens. And, fo too, the^ancient Goths punifhed with 
unrelenting feverity thefts of cattle, or of corn that was 
reaped and left in the field: fuch kind of property (which 

i ; no human induftry can fufficitntly guard) being efteemed 
11 under the peculiar enftody of heaven. 

‘TiiktT-Bcte (from the Saxon theof, i. e. fur, and but?, 
ccmpmjatis), is the receiving of a man’s goods again from a 
thief, a.^ter ffolen, or other amends not to profecute the fe- 
lon, and to the intent the thief may' efcape; w'hich is an of- 
fence puniffiable with fine and imprifonment, &c. 

THELIGONUM, in botany: A genus of plants be- 
longing to the clafs of mmcecia, and order of polyandria ; and 
in the natural fyftem ranging under the 53d order, Scabrid*. 
The male calyx is bifid ; there is no corolla ; the ftamina 
are generally 12. The female calyx is alfo bifid ; there is 
no corolla ; only one piffil; the capfule is coriaceous, unilo- 
cular, and monofpermous. There is only one fpecies, the 
Gynocrambe, which is indigenous in the fouth of Europe. 

THEME, denotes the fubjeft of an exercife for young 
ffuder.ts to- write or compofe on. 

THEM1 SON, a phyfician of Laodicea, a difciple of Af- 
clepiades. He founded the methodic feft, with a view to 
the more eafily teaching and praftifing the art of medicine. 
(See Medicine, n° 37). Themifon gave the firff ac- 
count of diacodium, which was prepared of the juice and 
decoftion of poppy-heads and honey. He invented a pur- 
ging medicine called hair a. 
v THEM!SITUS, an ancient Greek orator and philofo- 

pher, a native of Paphlagonia, who fiourifhed in the 4th 
century. He had great intereft and favour with the empe- 
rors in his time, and though a heathen, was of a very tole- 
nuing fpirit. He taught for many years at Conftantinople, 
of which city he was made prsefeft by Julian and Theodo- 
fius; and lived t« be exceeding old. More than 30 of his 
orations are Hill extant, befide commentaries on feveral parts 
of Aridotle’s works. 

THEMISTOCL.ES, the renowned Athenian admiral, 
general, and patriot, who gained the battle of Salamis 
again ft the Perfians. Being baniftied his country by his un- 
grateful fellow-citizens, he fled to Artaxerxes king of Per- 
fia : but, in order to avoid taking up-arms againft his coua- 

T try> he Hew himfeb, 464 B. C. See Attica, n° 76, etffq. 
1 HEOBALD (Lewis), the fon of an attorney at. Sit- 

tingbourn in Kent, was a well-known writer and critic in 
the early part of the prefent century. He engaged in a 
paper called the Cenfar, publiftied in Miff’s Journal, where- 
tn, by delivering Ills opinions with too little referve con- 
cerning fome eminent wits, he expofed himfelf to their re- 
fentment. Upon the publication of Pope’s Plomer, he prai- 
kd it in teims of extravagant admiration, yet afterwards 
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thought proper to abufe it as earneffly ; for which Pope at Theobra- 
firft made him the hero of his Dunciad, though he after- n',a 

ward laid him afidefor another. Mr Theobald not only ex-Tiieo^ jtu<. 
pofed hirnfelf to the lafhes of Pope, but w’aged war with Mr C—. ‘ i 
Dennis, who treated him more roughly, though with lefs 
fatire. He neverthelefs publiftied an edition of Shakefpeare, 
in which he correfted, with great pains and ingenuity, many 
faults that had crept into that poet’s writings. This edi- 
tion is ft ill in great efteem ; being in general preferred t® 
thofe publifhed by Pope, Warburton, and Hanmer. He alfi* 
wrote feme plays, and tranflated others from the ancients. 

THEOBROMA, in botany: A genus of plants belong- 
ing to the clafs of pnlyadtlphia, and order of pentandria; and 
in the natural fyftem ranging under the 37th order, Colum- 
nfera. The calyx is triphyllous ; the petals, which are 
five in number, are vaulted and two horned ; the neftarium 
is pentaphyllous and regular; the ftamina grow from the 
neftarium, each having five antheras. There are three fpe- 
cies ; the cacao, guazuma, and angvjla. 

The cacao, or chocolate tree, we (hall deferibe in the 
words of Dr Wright: “ In all the French and Spaniffr iflandsz,^ 
and fettlements in the warmer parts of America, the choco- Medical 
late tree is carefully cultivated. This was formerly the cafe 
alfo in Jamaica ; but at prefent wre have only a few ftrag-vo'’ 
gling trees left as monuments of our indolence and bad po- 
licy. 

“ This tree delights in ftiady places and deep valleys. It 
is feldom above 20 feet high. The leaves are oblong, large, 
and pointed. The flowers fpring from the trunk and large 
branches ; they are fmall, and pale red. The pods are oval 
and pointed. The feeds or nuts are numerous, and curiouf- 
ly flowed in a white pithy fubftance. 

“ The cocoa-nuts being gently parched in an iron pot 
over the fire, the external covering feparates eafily. The 
kernel is levigated on a fmooth ftone ; a little arnotto is 
added, and with a few drops of water is reduced to a mafs, 
and formed into rolls of one pound each. This fimple pre- 
paration is the moft natural, and the beft. It is in daily 
ufe in moft families in Jamaica, and feems well adapted for 
rearing of childreir.” See Chocolate. 

THEOCRACY, in matters of government, a ftate go- 
verned by the immediate direftion of God alone s fuch was 
the ancient government of the Jews before the time of 
Saul. 

THEOCRITUS, the father of paftoral poetry, was 
born at Syracufe in Sicily. Two of his poems afeertain his 
age ; one addreffed to Hiero king of Syracufe, who began 
his feign about 275 years before Chrrft; and the other to 
Ptolemy Philadelphus king of Egypt. Hiero, though a 
pi ince diftinguifhed in arms and political wifdom, does not. 
feem to have been a patron of learning. This is fuppofed 
to have given birth to the 1 6th Idyllium. From Syracufe 
T heocritus went to Alexandria, where he feercs to have 
found a munificent patron in Ptolemy Philadelphus', if we 
may judge from the panegyric which he compofed on that 
prince (the 17th Idyllium). It has been laid that Theocri- 
tus was ftrangled by Hiero, but we have not found evidence 
of this. 

The coir.pofitions of this poet are diftinguifhed, among 
the ancients, by the name of Idyl/iumi, in order to expreis 
the fmallnefs and-variety of their natures : they, would now 
be called Mifcellames, or Poems on federal Occafons. The 
firft nine and the eleventh are confeffed to be true paftorals, 
and hence Theocritus has ufually palled for nothing more 
than a paftoral poet ; yet he is manifeftly robbed of a great 
part of his fame, if his other poems have not their proper 
laurels. For though the greater part of his Idylliums can- 
not be called the longs of Ihepherds, yet they have certainly 
2 theijr»' r 
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Theodolite,their refpe&Ive merits. His paftorals ought to be con- 
T t.to '.ort. flctere(j as the foundation of his credit; upon this claim 

he will be admitted for tli£ finifher as well as the inventor of 
his art, and will be acknowledged to have excelled all his 
imitators as much as originals ufually do their copies. 

The works of this poet were firft publifhed in folio by 
iUdus Manutius at Venice in 149 A more elegant and 
corredt edition was printed by Henry Stephens at Paris in 
1 ;;66. An edition was publifned at Leiphc in *7^5’ with 
valuable notes by the learned Reifke. But what will mod 
highly gratify the admirers of paftoral poetry, is an edition 
publifhed in 1770, 2 vols 410, by Mr Thomas Warton. It 
is accompanied by the fcholia of the bed editors, and the 
different readings of 1 5 MSS- 

THEODOLITE, a mathematical inflrument formeafu- 
ring heights and diltances. See Geometry, p. 679. 

THEODORE, king of Corfica, baron Nieuhoff in the 
county of La Marc in Weftphalia. He had his education 
in the French fcrvice, and afterwards went to Spain, where 
he received fome marks of regard from the duke of Riperda 
and cardinal Alberoni; but being of an unfettled difpofx- 
tion, he quitted Spain, and travelled into Italy, England, 
and Holland, in fearch of fome new adventure. He at lail 
fixed his attention on Corfica, and formed the fcheme of 
rendering himfelf fovereign of that ifland. He was a 
of abilities and addrefs ; and having fully informed himfelf 
of every thing relating to Corfica, went to Tunis, where he 
fell upon means to procure fome money and arms; and then 
went to Leghorn, from whence he wrote a letter to the 
Coriican chiefs Giafferi and Paoli, offering conliderable af- 
fiftance to the nation if they would eleft him as their fove- 
reign. This letter was conligned to Count Domenico Riva- 
rola, who afted as Corfican plenipotentiary in Tufcany ; 
and he gave for anfwer, that if Theodore brought the affift- 
-ance he promifed to the Corficans, they would very willing* 
Jy make him king. 

Upon this he, without lofs of time, fet fail, and landed at 
Tavagna in the fpring of the year 1736. He was a man of 
a very {lately appearance, and the Turkifh drefs he veore 
added to the dignity of his mien. He had a few attendants 
with him ; and his manners were fo engaging, and his of- 
fers fo plaufible, that he was proclaimed king of Corfica 
before Count Rivarola’s difpatches arrived to inform the 
chiefs of the terms upon which he had agreed. He brought 
with him about 1000 zequins of Tunis, befide fome arms 
and ammunition, and made magnificent promifes of foreign 
affifiance ; whence the Coificans, who were glad of any 
fupport, willingly gave into his fchemes. Theodore in- 
Ilantly affumed every mark of royal dignity. He had his 
guards and his officers of ftate ; he conferred titles of ho- 
nour, and ftruck money both of filver and copper. The 

- filver pieces wrere few in number, and can now hardly be 
.met with ; the copper coins have on one fide T. R. that 
is, “ Theodorus Rex,” with a double branch croffed, and 
round it this infcription, Pro bono publico Re. Co. that 
is, “ For the public good of the kingdom of Corfica 1” on 
the other fide is the value of the piece; Cinque folidi, or five 
fous. 

The Genoefe were not a little confounded with this un- 
expe&ed adventurer. They ptiblifhed a violent manifefto 
againft Theodore, treating him with great contempt; but 
at the fame time fhowing they were alarmed at his appear- 
ance. Theodore replied, in a manifelto, with all the calm- 
nefs and dignity of a monarch ; but after being about eight 
months in Corfica, perceiving that the people began to cool 
in their affedlions towards him, he affembled his chiefs, and 
declared he would keep them no longer in a ilate of uncer- 
tfainty, being determined t® feek in perfon the fupport he fo 
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long expelled. He fettled an adminiftratlon during Iris ab- Thei 
fence, recommended unity in the flrongeft terms, and leftTieoi 
the ifland with reciprocal affurances of fidelity and affe&ion. U"‘v 
He went to Holland, where he was fo fuccefsful as to ob- 
tain credit from feveral rich merchants, particularly Jews, 
who trufled him with cannon and ether warlike ilores to a 
great value, under the charge of a fupercargo. With thefe 
he returned to Corfica in 1739; ^ut t^me the 
French, as auxiliaries to the Genoefe, had become fo power- 
ful in the ifland, that though Theodore threw in his fup- 
ply of warlike ilores, he did not incline to venture his per- 
fon, the Genoefe having fet a high price on his head. He 
therefore again departed ; and after many unavailing at- 
tempts to recover his crown, at length chofe for retirement 
a country where he might enjoy the participation of that 
liberty which he had fo vainly endeavoured to give his Cor- 
ficans ; but his fituation in England by degrees grew 
wretched, and he was reduced fo low as to be feveral years 
before his death a prifoner for debt in the King’s Bench. 
At length, to the honour of fome gentlemen of rank, a 
charitable contribution was fet on foot for him in the year 
1753. Mr Bofwell obferves, that Mr Horace Walpole ge- 
neroufly exerted himfelf for the unhappy Theodore, and 
wrote a paper in The World with great elegance and hu- 

foliciting a contribution for the unhappy monarch 
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in diftrefs, to be paid to Mr Robert Dodfley bookfeller, as 
lord high treafurer. 'Iffiis brought him a very handfome 
fum, and he was fet at liberty. That gentleman adds, that 
Mr Walpole has the original deed, by which Theodore 
made over the kingdom of Coriica in fecurity to his credi- 
tors, and that he has alfo the great feal of the kingdom. 
Theodore died in 1756, and was buried in St Anne’s 
churchyard, Weflminfler; where, in 1757, a fimple una- 
dorned monument of marble was eredled to his memory by 
a gentleman, with an inicription ; which, after mentioning 
fome of the above particulars, concludes with the following 
lines ; 

The grave, great teacher, to a level brings 
Heroes and beggars, galley-flaves and kings; 
But Theodore this moral learn’d ere dead, 
Fate pour’d its leflon on his living head, 
Bellow’d a kingdom and deny’d him bread 

Theodore left a fon, who was an accomplifhed gentleman. 
THEODORET, bifhop of St Cyricus in Syria, in the 

4th century, and one of the moft learned fathers of the 
church, was born in the year 386, and was the difciple of 
Theodorus Mopfueftia and St John Chryfoftom. Having 
received holy orders, he was with difficulty perfuaded to 
accept of the bifhopric of St Cyricus, about the year 420. 
He difeovered great frugality in the expences of his table, 
drefs, and furniture, but fpent confiderable fums in impro- 
ving and adorning the city of Cyricus. He ere died two 
large bridges, public baths, fountains, and aquedufts, and 
laboured with great zeal and fuccefs in his diocefe. Yet hin 
zeal was not confined to his own church: he went to preach 
at Antioch and the neighbouring towns ; where he became 
admiredjfor his eloquence and learning, and had the happi- 
nefs to convert multitudes of people. He wrote in favour of 
John of Antioch and the Neftoriaus, againft Cyril’s Twelve 
Anathemas : he afterwards attacked the opinions of Nefto* 
rius, and was depofed in the fynod held by the Eutychians 
at Ephefus ; but was again reftored by the general coun- 
cil of Chalcedon, in which he was prefent, in 451. It 
is thought that he died foon after ; though others fay that 
he lived till the year 43 7- There are Hill extant Theo- 
doret’s excellent Commentary on St Paul’s Epiftles, and oa 
feveral other books of the Holy Scriptures. 2. His Ec- 
clefiaftical Hiftory from the time of Arius to Theodofius 

the 
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so^fiu*, the younger. 3. The hiftory of the famous Anchorites of 
‘cogotiy.^ time. 4. Epiftles. 5. Difcourfes on Providence. And, 

6. An excellent treatife againlt the Pagans, intitled, De Cu- 
ranifis Gnccorum /Ijfectibus; and other works. The bell 
edition of all which is that of Father Sirmond in Greek and 
Latin, in 4 vols folio. 

1 HEODOSIUiS I, called the Great, was a native of 
Spain. 1 he valour he had fhown, and the great fervices 
fie had done to the empire, made Gratian, attacked by the 
Goths and Germans, to admit him as a partner in the go- 
vernment. He received the purple in 370, atred 43. See 
Constantinople, n0y7—88. * 

1 Ii.EOGO*\Y, formed from ©£•>{■ God, and yongenltura. 
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“ feed, offspring,” that branch of the heathen theology Theogn's. 
which taught the genealogy of their gods. ' 

Hefiod gives us the ancient theogony, in a poem under 
that title. Among the moil ancient writers, Dr Burnet 
obfer ves, that theogony and cofmogony fignified the fame 
thing. In efFe£t, the generation of the gods of the ancient 
Perfians, fire, water, and earth, is apparently no other than 
that of the primary elements. 

FHEOGNIS, an ancient Greek poet of Megara in A- 
chaia, flourifhed about the 59th Olympiad, 144 B. C. 
We have a moral work of his- extant, containing a fum- 
mary of precepts and refleftions, ufually to be found in the 
collections of the Greek minor poets. 
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IS a Greek word (BcoKoy,a)t and fignifies that feience 
which treats of the being and attributes of God, his 

relations to us, the difpenfations of his providence, his will 
with retpedl to our adlions, and his purpofes with refpeft to 
our end. The word was firfl uled to denote the fyltems, 
or rather the heterogeneous fables, of thofe poets and philo- 
fophers who wrote of the genealogy and exploits of the 
gods of Greece, ^ Hence Orpheus, Mufeus, Hefiod, Phe- 
recydes, and Pythagoras, were called theologians ; and the 
fame epithet was given to Plato, on account o£ his fublime 
fpeculations on the fame fubjeft. It was afterwards adopt- 
ed by the earliefl writers of the Chriitian church, who 
flyled the author of the apocalypfe, by way of eminence, 
■0 ijfox?>/'•<:, the Divine. 

Although every pagan nation of antiquity had fome 
tutelary deities peculiar to itfelf, they may yet he confidered 
as having all had the fame theology, fince an intercommuni- 
ty of gods was univerfally admitted, and the heavenly bodies 
were adored Us the chi majorum gentium over the whole earth. 
I his being the cafe, we are happily relieved from treating, 
in the fame article, of the truths of Chriftianity and the 
fi&ions of paganifrn, as we have elfewhere traced idolatry 
from its fource, and Ihewn by what means “ the foolifh 
hearts of men became fo darkened that they changed the 
glory ot the incorruptible God into an image made like to 
corruptible man, and to birds, and four-footed beads, and 
creeping things.” See Polytheism. 

I he abfurdities and mconfiilency of the pretended reve- 
lation of the Arabian impoftor have been fufficiently exoofed 
under the words Alcoran and Mahometanism ; fo that 
the only theology of which we have to treat at prefent is 
Chri/lian theology, which comprehends that which is com- 
Tnonly called natural, and that which is revealed in the 
foriptures of the Old and New Teftaments. Thefe taken to- 
gether, and they ought never to be feparated, compofe a 
body of feience fio important, that in comparifon with it all 
other fcfences link into infignificance ; for without a com- 
petent knowledge of the attributes of God1, of the feveral 
relations in which he Hands to us, and of the ends for which 
we were created, it is obvious that we mull wander through 
life like men groping in the dark, ftrangers to the road on 
which we are travelling, as well as to the fate awaiting us at 
the end of our journey. 

But if this knowledge be neceffary to all Chriftians, it is 
doubly fo to thofe who are appointed to fe^d the flock of 
Clirid, and to teach the ignorant what they are to believe, 
and what to do, in order to work out their own lalvation. 

■ he witdom and piety of our anceftors have accordingly 
founded profeTorfhips of theology in all our univerfities, 
where the principles of our religion are taught in a fyilema- 
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tic and fcientific manner 5 and the church has ordained, that 
no man fhall be admitted to the office of a preacher of the 
gofpel who has not attended a regular courfe of fuch the- 
ological ledlures. 

It mull not, however, be fuppofed, that, by merely lillen- 
ing to a courte of le£lures however able, any man will be- 
come an accomplifhed divine. The principles of this feience 
are to be found only in the word and works of God; and he 
who would extraft them pure and uniophiflicated, mud dig 
for them himfelf in that exhaudlefs mine. To fit a man for Previous 
this important invedigation, much previous knowledge is re-knowledge 
quifite. He mud dudy the works of God fcientifically !ieilui^te 

before he can perceive the full force of that tedimony which 
they bear to the power, the wiidorn, and the goodnefs ofehis Itudy. 
their author. Hence the neceffity of a general acquain- 
tance with the phyfical and mathematical feiences before a 
man enter upon the proper dudy of theology, for he will 
not otherwiie obtain jud and enlarged conceptions of the God 
of the univerfe. See Physics, n° 11 5. 

But an acquaintance with the phyfical and mathematical 
feiences is not alone a fufficient preparation for the dudy of 
theology. Indeed it is poffible for a man to devote himfelf 
lo wholly to any of thefe feiences, as to make it counteradl 
the only purpofes for which it can be valuable to the divine ; 
for he who iscondantly immerfed in matter, is apt to fufped 
that there is no other fubdance ; and he who is habituated 
to the routine of geometrical demondration, becomes in 
time incapable of reafoning at large, and edimating the 
force of the various degrees of moral evidence. To avert 
thtfe untoward confequences, every man, before he enter 
upon the dudy of that feience which is the iubjefk of the 
prefent article, fhould make himfelf acquainted with the 
principles of logic, the feveral powers of the human mind, 
and the diiierent fources of evidence ; in doing which he 
will find the greateil ailtdance from Bacords Novum Organum, 
Locke’s hlflay on the Human Underjlanding, Reid’s F.Jfays on 
the Intelletlual and Active Powers of Man, and Tatham’a 
Chart and Scale of Truth. Thefe works, of which the 
young dudent ought to make himfelf mader, will teach him 
to think judly, and guard him againd a thoufand errors, 
which thofe who have not laid fuch a foundation are apt to 
embrace as the truths of God. 

The man who propofes to dudy theology ought to have 
it in view, as the ultimate end of hrs labours, to impait to 
others that knowledge which he may procure for himfelf. 
“ Amengft the many marks which didin-iuidi the Chrifdan 
philofopher from the Pagan, this (fays a learned writer * ) is i-1 Warbu*. 
one of the mod Unking—the Pagan fought knowledge 111 z.ton. 
felfilh way, to iecrete it for his own ule ; the Chri/han feeks 
it with the generous purpofe (fird in view, though lad in 
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Inttoduc- execution') to impart it to others. The Pa«an philofopher, 

ti°n. therefore, having cultivated the art of thinking, proceeds to that 
' at [peaking, in order to difplay his vanity in the dexterous ufe 
of deceit. On the other hand, the Chrijlian philofopher culti- 
vates the art of [peaking, for the foie purpofe of diffemma- 
ting the truth in his office of preacher of the gofpel.” 

As every man, before he enters upon the proper, ftudy of 
theology, receives, at leaft in this country, the rudiments of 
a liberal education, it may perhaps be fuperfluous to mention 
here any books as peculiarly proper to teach him tne art of 
fpeaking : we cannot however forbear to recommend to our 
ffiudent the attentive perufal of Quintilian’s Injlitutions, and 
J3r Blair’r Ijedures on Rhetoric and the Belles Retires. A fa- 
miliar acquaintance with thele works will enable him, if he 
be endowed by nature with talents fit for the office in which 
he propofes to engage, to exprefs his thoughts with corredt- 
nefs and elegance'; “ without which, it has been well obfer- 
ved, that fcience, efpeeially in a clergyman, is but learned 
lumber, a burden to the owner, and a nuifance to every body 
elfe ” . r - r 1 

No man can proceed thus far in the purfuits of general 
fcience without having been at leaft initiated in the learned 
languages ; but he who intends to make theology his pro- 
fefiiorl fliould devote himfelf more particularly to the Itudy 
of Greek and Hebrew, becaufe in thefe tongues the orign 
nal feriptures are written. By this we do not mean to in- 
iinuate that it is neceffary for the man whole views afpire 
no farther than to the office of paftor of a Chriitian con- 
gregation, to make himfelf a profound critic in. either or 
•thefe ancient languages. The time requifite for this purpoie 
is fo long, that it would leave very little for other ftudies of 
infinitely more importance to him, whoie proper bufinefs it is 
to infttudf the ignorant in thofe plain and fimple truths 
which are fufficient to guide all men in the way to talva- 
tion. Still, however, it is obvious, that he who.is incapable 
of confulting the original feriptures, muft reft his faith, not 
upon the fure foundation of the word o" God, but upon the 
credit of fallible tranfiators ; and if he be at any time called 
upon to vindicate revelation againft the feoffs of infidelity, he 
will have to ftruggle with many difficulties which are eafily 
folved by him who is matter of the original tongues. 

Cautions to Tim ftudent having laid in this ftock of preparatory 
-be obferved knowledge, is now qualified to attend with advantage the 
in at end- theological le&ures of a learned proieffor; but in doing this, 
i ig theflec-AkkiIcI 1^ yery careful neither to admit nor rejeft any 
©xofeffor? thing upon the bare authority of his matter. Right-pi at- 

opies in theology are of the utmoft importance, and can 
reft upon no authority inferior to that of the word of God. 
On this account we have long been of opinion, that a pro- 
feffor cannot render his pupils-fo much fervice by a fyfte- 
matical courfe of le&ures, as by dire&ing their ftudies, and 
pointing out the road in which they may tliemfelv.es arrive 
in the ffiorteft time at the genuine fenfe of the facred fenp- 
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times. In this opinion we have the honour to agree with Prelim, 
the ableft le&urer $ in theology that we have ever heard. nai'> Hire;, 
The authors of all fyftems are more or lefs prejudiced in   
behalf of fome particular and artificial mode of faith. He, ^ ^ 
therefore, who begins with the ftudy of them, and after- 
wards proceeds to the facred volume, fees with a jaundiced ,f Aberde^^ 
eye every text fupporting the peculiar tenets ot his fivft 
matter, and a£ts as abfurd a part as he who tries not the 
gold by the copel, but the copel by the gold. Before our 
young divine, therefore, fit down to the ferious perulal of 
any one of thofe in/litutes or bodies of theology which abound 
in all languages, and even before he read that which the 
nature of our work compels us to lay before him, we beg 
leave, with the utmoft deference to the fuperior judgment.of 
our more learned readers, to recommend to his confideration 
the following 

Prelimixary Directions for the Study of 
Theology. 

Christian theology is divided into two great parts, naturalchriftian 
zn<i revealedthe former comprehending that which may theology 
be known of God from the creation of the world, even his^R'i m- 
eternal power and Godhead; the latter, that which is dif-greac 
covered to man nowhere but in the facred volume of the 
Old and New Teftaments. ^ 

Concerning the extent of natural theology many opi-pirft prim 
nions have been formed, whilft fome have contended thatcipleset 
there is no fuch thing. Into thefe difputes we mean notthenl°S7 
at prefent to enter. We believe that one of them couldcated 
have had no exiftence among fober and enlightened men, 
had the contending parties been at due pains to define with 
accuracy the terms which they ufed. Whatever be the 
or ip in of religion, which we have endeavoured to afeertain 
elfewhere (fee Religion, n° 6—17.), it is obvious, that no 
man can receive a written book as the word of God tjll he be 
convinced by fome other means that God exifts, and that 
he is a Being of power, wifdom, and goodnefs, who watches 
over the conduit of his creature man. If the progenitor 
of the human race was inftrudted in the principles of reli- 
gion by the Author of his being (a fait of which it is diffi- 
cult to conceive how a confiftent theift can entertain a 
doubt), he might communicate to his children, by natural 
means, much of that knowledge which he himfelf could not 
have difeovered had he not been fupernaturally enlightened. 
Between illuftrating or proving a truth which is already 
talked, of, and making a difeovery of what is wholly un- 
known, every one perceives that there is an immenk dif- 
ference (a). _ 8 

To beings whofe natural knowledge originates wholly T<> the 
from fenfation, and whofe minds cannot, but by much dil-'H^ 
cipline, advance from feijfe to (cience, a long feries of. re-^u'|,t

a
pt
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velations plight be neceffary to give them at firft juft not ions ecj re vela- 
of God and his attributes, and to enable them to perceivetions. 

the 

f a'I The diferiminating oowers of Ariftotle will not be queftioned ; and in the following extrad made by Cicero fronn 
fome of his works which are now loft, he expreffes our fentiments op. this important fubject with his ulual precifion 
  « Prreclare ergo Ariftoteles, si essent, inquit, qui fub terra lemper habitaviffent, boms, et illuftnbus domicihis, quae 
effient ornata fignis° atque piduris, inttruftaque rebus iis omnibus, quibus abundant ii, qui beati putantur, nec tamen 
exiffent unquam fupra terram : accepissent autem fama et auditions, es-se Q^oddam numen, et vim deorum ; 
deinde aliquo tempore, patefadis terrae faucibus, ex ilhs abditis fedibus evadere xn haec loca, quae nos mcohmus, atque 
cxire notuiffent : cum repente terram, et maria, ccelumque vidifkntnubium magnitudmem, ventorumque vim cognovif- 
fent, adftxexiffentque folem, ejufque turn magnitudinem, pulchrxtudinemque, turn etiam efficientiam cognoyiffent, quod is 
dkm efficeret toto coelo luce diffufa : cum autem terras nox opacaffet, turn coelum totum cernerent aftns diftmdtum et 
ornatum lunsque luminum varietatem turn erefeentis, turn lenefeentis, eorumque omnium ortus et occafus, atque m 
©mni aetern-itate rates, immutabilcfque curfus.: haec cum_ viderent, profecto et esse decs, et h«c tanta opera 
fsoRUM esse arbitrarentur/’ De Nat. Deorum} lib. ii- S 37' from- 
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BLlimi- the relation between the effect and its caufe, fo as to Infer 
n* o;rec'by the powers of their own reafon the exiftence of the 

Creator from the prefence of his creatures. 

LOGY. 4*9 
fore he enter upon the important tafk of fearching the fciip- Prelimi- 
tures. On this fubje£t many books have been publiihed inn3ry.o^

rec 

iSuch revela- our own and other languages ; btit perhaps there is none 
tions, however, could be fatista&ory only to thofe who im- more worthy ot attention than the Religion or Nature de- 

FI 

mediately received them. Whenever the Deity has been 
pleafed by fupCrnatural means to communicate any informa- 
tion to man, we may be fure that he has taken effedlual care 
to fatisfy the perfon fo highly favoured that his underftand- 
ing was not under the influence of any illufron ; but fuch 
a perfon could not communicate to another the knowledge 
which he had thus received by any other means than an 
addrefs to his rational faculties. No man can be required 
to believe, no man indeed can believe, without proof, that 
another, who has no more faculties either of fenfation or 
intellect than himfelf, has obtained information from a fource 
to which he has no poffible accefs. An appeal to miracles 
would in this cafe ferve no purpofe ; for we muft believe 
in the exiitence, power, wildom, and juftice, ot God, be- 
fore a miracle can be admitted as evidence of any thing but 

,|. _ the power of him by whom it is performed. See Miracle, 
jm yet It is therefore undeniable that there are fome principles 
r)ybepro*0f theology which may be called natural; for though it is 

^-laturd'" *n t^ie higheft degree piobable that the parents ot mankind d ]es> received all their theological knowledge by fupernatural 
means it is -yet obvious that fome parts of that knowledge 
muft have been capable of a proof purely rational, other- 
wife not a fingle religious truth could have been conveyed 
through the fucceeding generations of the human race bat 
by the immediate infpivation of each individual. W'e indeed 

-admit many propofitions as certainly true, upon the foie au- 
thority of the Jewifh and Chriftian feriptmes, and we re- 
ceive thefe feriptures with gratitude as the lively oracles 
of God ; but it is felf evident that we could not do either 
the one or the other, were we not convinced by natural 
means that God exifts, that he is a Being of goodnefs, 
jnftice, and power, and that he infpired with divine wifdom 
the penmen of thefe facred volumes. Now, though it is 
very poflible that no man or body of men, left to themielves 
from infancy in a defert world, would ever have made a 
theological difeovery ; yet whatever propolitions relating to 
the-being and attributes of the firft cauie and the duty of man, 
can be demonftrated by human reafon, independent of writ- 
ten revelation, may be called natural theology, and are of the 

. utmoft importance, as'being to us the firit principles of all 
religion. Natural theology, in this fenfe of the word, is 
the foundation of the Chriftian revelation ; for without a 
previous knowledge of it, we could have no evidence that 
the feriptures of the Old and New Teftaments are indeed 

I0 the word of God. , 
‘ .rural Our young divine, therefore, in the regular order of his 
, -olofry toftuc|ies, ought to make himfelf mailer of natural theology be- 
fjflucliecl 
I ore the 

ftrines       ■    —.———■      *  
revela- _ # * 

From this pafiage it is evident, that the Stagyrite, though he coniidered the motions of the heavenly bodies, the ebbing 
and flowing of the fea, and the other phenomena of nature, as affording a complete proof o1. the being and providence 
.of God, did not however tuppofe that from thefe phenomena an untaught barbarian would difeover this fundamental 
principle of religion. On the contrary, he exprefsly affirms, that before a man can feel the force of the evidence which 
they t>ive of this important truth, he muft have heard of the exiftence and power of God. 

(b) It may not be improper to inform the reader, that Mr Wollafton, the author of the Religion of Nature, was a 
different man from Mr Woolfton, who blafphemed the miracles of our Saviour. The former was a clergyman of great 
piety, and fuch moderate ambition as to refufe one of the higheft preferments in the church of England when it 
was offered to him ; the latter was a layman remarkable for nothing but gloomy infidelity, and a perverle defire to 
deprive the wretched of every fouvee of comfort. In the mind of the former, philofophy and devotion were happily 
united ; in the mind of the latter, there was neither devotion nor fcience. Yet thefe writers have been frequently 
fconfounded ; fometimes through inadvertence from the fimilarity of their names ; and fometimes, we are afraid, defign- 
edly, from a weak and bigotted abhorrence of every fyftem of religion that pretends to have its foundation in reafon and 
in the nature of things. 

lineated by Mr Wollafton (b ). It is a work of great merit, 
and bears ample teftimony to its anttior’s learning and acute- TI 
nets : yet we think it ought to be read with caution. Mr Books re- 
Wollafton’s theory of moral obligation is fanciful and ground- commend- 
Ids ; and whilft we readily acknowledge that he demon-e 

ft rates many truths with elegance and perfpicuity, we can- 
not deny that he attempts a proof of otheis, for which 
we believe no other evidence can be brought than the 
declarations of Chrift and his apoftles in the holy ferip- 
tures. To fupply the defefts of his theory of morals, we 
would recommend to the ftudent an attentive perufal of 
Cumberland on the Law of Nature, and Paley's Elements of 
Moral Philofophy. A learned author* affirms of Cumber-* Warlur. 
land, that “ he excels all men in fixing the true grounds^7*' 
of moral obligation, out of which natural law and natural 
religion both arifeand we have ourfelves never read a 
work in which-the various duties which a man ow^es to his 
Maker, himfelf, and his fellow-creatures, are more accurately 
ftated or placed on a furer bafts than in the moral treatiifi 
of the archdeacon of Carlifle. 

As Wollafton demonftrates with great perfpicuity, and 
to the abfolute conviction of every man capable of feeling 
the force of argument, the being and many of the attributes 
of God, it may perhaps appear fuperfluous 1® recommend 
any other book on that fubjedt. The prefent age, however, 
having, among other wonderful phenomena, witneffed a re- 
vival of the monfter Atheifm, we would advife our ftudent 
to read with much attention CudworthYIntelledlual Syftem, 
and to read it rather in Mofheim’s Latin tranflation than 
in the author’s original Englifh. In the original, though 
many authors are quoted that are now but little known, there 
afe very few references to the book, or chapter, or feClion, 
from which the quotations are taken. Thefe omiffions are 
fupplied by the tranflator, who has likewife enriched his 
edition with many valuable and learned notes. It is well 
known that Cudworth wrote his incomparable work in con- 
futation of Hobbes’s philofophy ; but inllead of confining 
himfelf to the whimfies of his antagonift, which were in a 
little time to fink into oblivion, he took a much wider 
range, and traced atheifin through all the mazes of anti- 
quity, expofing the weaknefs of every argument by which 
fuch an abfurdity had ever been maintained. In exhauft- 
ing the metaphylical queftions aoitated among the Greeks 
concerning the being and perfections of God, he has not 
only given us a complete hiftory of ancient learning, as far 
as it relates to thele inquiries, but has in fad anticipated 
moft of the fophifms of our modern atheifts, who are by 

3 G 2 * no ' 
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Prelimi- no means fuch dirccverers as they are fuppcfed to be by 
^--tlteir illiterate admirers. 
v J . The ftudent having made himfelf mailer of natural the- 

ology, and carefully endeavoured to afeertain its limits, is 
now prepared to enter upon the important talk of fearching 
the fcriptures. In doing this, he ought to divert: himfelf 
as much as poffible of the prejudices of education in behalf 
of a particular fyftem of faith, and fit down to the lludy 

ia of the facred volume as of a work to which he is an entire 
How rhe flranger. He ought firft to read it as a moral hiftory of 
hr; jptures fadls and do6trir.es, beginning with the books ot Mofes, and 

ttiuUed*6 Procet(1ling through the rert, not in the order in which they are commonly publifhed, but in that in which there is rea- 
fon to believe they were written (fee Scjuvrures). II he 
be mailer of the Hebrew and Greek languages, he will 
doubtlefs prefer the original text to any vtifron ; and in 
this ptrufal we would advife hum to confult no commentator, 
becaufe his object at prefent is not to lludy the doctrines 
contained in the bible, but merely to dilcover what are the 
iubjedts of which it treats. Many hiflcries of the bible 
have been written ; and were we acquainted with a good 
qne, we fhotild recommend it as a clue to direct the young 
divine’s progreis through the various books which compofe 
the facred volume. iStackhoufe’s hiftory lias been much ap- 
plauded by fome, and as much cenfured by others. It is 
not a work of which we can exprefs any high degree of 
approbation ; but if read with attention, it may no doubt 
be ufeful as a guide to the leries of fadls recorded in the 
fcriptures. Between the Old and New Teftaments there 
is a great chafm in the hillory of the Jewifh nation; but 
it is lupplied in a very able and latisfaftory manner by Dr 
Prideaux, whole Old and hew 7"eft ament connedled is one 
of the moll valuable hiftorical works in our own or any other 
language. Shuckford’s Sacred and Profane Hiftory of the 
World connetled is like wife a work of merit, and may be 
read with advantage as throwing light upon many pallages 
of the Old Teftament : but this author is not intitled to 
the fame confidence with Prideaux, as his learning was not 
fo great, and his partialities feem to have been greater. 

In thus making hrmfelf mailer of the hiilory of the Old 
and New Teftaments, the Undent will unavoidably acquire 
fome general notion of the various dodlriues which they 
contain. Thefe it will now be his bulinefs to lludy more 
particularly, to afeertain the precife meaning of each, and 
to diftingurlh fuch as relate to the whole human race, from 
thofe in which Abraham and his pollerity were alone in- 
terelled. He mull therefore travel over the facred volume 
a fecond time ; and Hill we would advife him to travel with- 
out a guide. From Walton’s Polyglote bible, and the large 
colledtion called Critici facri, he may indeed derive much 
afliflance in his endeavours to afeertain the fenfe of a difficult 
text ; but we think he will do well to make little ufe of 
commentators and expofitors, and ftill lefs of fyftem-builders, 
till he has formed fome opinions of his own refpedling the 
leading dodlrines of the Jewifh and Chriftian religions. 

“ Imprefted (fays an able writer) with an awful fenfe of 
the importance of the facred volume, the philofophical di- 
vine will fhake off the bias of prejudices however formed, 
of opinions however fan6lioned, and of paffions however 
conftitntional, and bring to the ftudy of it the advantage 
of a pure and impartial mind. Inttead of wafting all his 
labour upon a number of minute and lefs fignificant parti- 
culars, and of refining away plain and obvious fenfe by the 
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fubtleties of a narrow and corrofivt mind, his firft objeit 'FYelimf- H 
will be to inftitute a theological inquiry into the general de-nary Direc*1! 
hgn ot the written word ; and from principles fully con- tl0!ls- 
tained and iairly undevftood, to illuftrate the true nature 
genius of the religious difpenfation in all its parts. He will 
mark the difference between the firft and fecond covenants, 
and obferve the connexion that fubfifts betvVeen them. He 
will trace the temporary economy of the Old Tef ament, and 
Weigh the nature and intent of the pential covenant with 
the Jews; obfetving with aftonifhment how it was rmde 
introdudlory ot better things to come : and he will follow 
it through the law and the propheti in its wonderf ul evolu- 
tions, till he fee this.vaft and preparatory machine of provi- 
dence crowned and completed in the eternal gofpeL This 
New Tef ament, the laft and bell part of the religious difpen- 
tation, lie will purfue through the facred pages of that 
gotpel with redoubled attention ; contemplating the divine 
foundation on which it claims to be built, the lunernatural 
means by which it was executed, and the immortal end 
which it has in view. *” * T,itham\ 

In the courfe of this inquiry into the import of the fa- ,»i 
crcd volume, the ftudent will pay particular attention to 
the circumltances of the age and country in which its va- 
rious writers refpe6tively lived, and to the nature of the 
different Jly/cs, analogical and parabolical, in which it is writ- 
ten. He will likewiie keep in mind that God, whom 
it claims for its author, is the parent of truth, and that all 
his actions and difpenlutions mull be confident with one an- 
other. He will therefore compare the different paflages of 
the Old and New Ted a meats which relate to the fame 
dodtrine, or to the lame event, reafonably concluding 
that the bible rauft be the beft interpreter of itlelf ; ami 
though the opinions which he thus forms may often be er- 
roneous, they will fqldom be dangerous errors, and may 
eafily be corrected by mature refledtion, or by confulting 
approved authors who have treated before him of the va- 
rious points which have been the fubjedt of his fludies. Of 
this mode tof proceeding one good conlequtnce will be, that, 
having from the facred fcriptures formed a lyltem of the- 
ology for himfelf, he will afterwards ftudy the fyflems of 
other men without any violent prejudices for or againft them;, 
he will be fo much attached to his own opinions as not to 
relinquifh them in obedience to mere human authority, at 
the tame time that he will be ready to give them up when 
convinced that they are not well founded ; and if he have 
read the fcriptures to any good purpofe, he will have ac- 
quired fuch a love of truth as to embrace her wherever the 
may’ be found, whether among Papifts or Protellants, in 
the fchool of Arminius or in that of Calvin. 

As we have fuppofed that every man, after having formed 
a theological fyttem of his own, will confult the fyilems of 
others, it may perhaps be expedted that we ftiould here 
recommend thofe which, in our opinion, are moll worthy r, 
of his attention. To do this, however, would, we appre-^. proved 
bend, be a very ungracious interference with tlie righ’s offyitrnis of 
private judgment. It would be to arrogate to ourfelves a.cilvinUP 
kind of authority to which, when affumtd. by others, we 
have cautioned our readers not to fubmit. But left we 
fhould be fulpedted of wilhing to bias the mind of the young 
ftudent toward the fhort fyftem which we are obliged to 
give, we (hall juft obierve, that by the divines of what is 
called the Arminiar. fchool, -Fpifcophis’s Pheologla; Injlitutio- 
nes (c), Limborch’s Thtologia Chriftiasia, and Locke’s Rea- 

fonablenefs 

{c) There is, however, one chapter of this work which^ the majority of Arminiansjoudly condemn. Epifcopius acknow- 
ledge 
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Prslr- fonalknefs of Chrifllunity, have Ion;? been held in the big-heft 
117 jrcC"efteem; whilft the followers of Calvin have preferred the 
■j , In/Inuttones of their mafler, Turretine’s Injtotutio Theologi* 

ElenSiCx, and Gill’s Body of Divinity. This la.ft work, 
which was publilhed in two vols 410 in 1769, has many 
merits and many defeats. Its ityle is coarfe, impure, and 
tedious; and the author, who was a zealous antipa?do-bap- 
tift, and feems to have poflefftd very little fcience, embraces 
every opportunity of introducing the difcriminating tenets 
of his fe& : but his book is fraught with profound learn- 
ing, breathes the fpirit of piety, and may be read with ad- 
vantage by eveiy divine who has previoufly formed the out- 
lines of a fyilem for himfelf. 

nok|- As the Jewifh and ChnMian clifpenfations are clofelylink- 
unmiT ed together, being in truth but ]>arts of one great whole, it 

is impoflible to have an adequate notion of the latter vvith- 
„(,B, out underfianding the clcfi.n of the former. Now, thou T 

the Mofaic religion is nowhere to be learned but in the Old 
Tt (lament, it may be convenient for our ftudent, after he has 
formed his own opinions of it from that facted fource, to 
know what has been written on the fubjeft bv others. For 
illuffrating the ritual law, a learned prelate warmly recom- 
mends the DuSor Dubitantium of Maimonides, and Spencer’s 
book entitled De Legibus Htbrtnnim Rituahbus. Both 
works have undoubtedly great merit ; but our young divine 
will do well to read along with them Hermanni IVitju Aigyp- 
tiaca, and Dr Woodward’s Difcourfe on the Wo r fir ip of the 
Ancient Egyptians, communicated to the London vSociety 
of Antiquaries in 1775, where fome of Spencer’s notions 
are fhortly and ably refuted. On the other parts of this 
difpenfatpon, fuch as the nature of its cNil government ; the 
rewards and punifhments peculiar to it (d) ; its extraordi- 
nary adminifl ration by appointed agents, endowed with fu- 
ptruatuial powers, and with the gifts of miracles and pro- 
phecy ; the double fenfe in which the latter is fometimes in- 
volved ; and the language confequent to its nature and ufe— 

r: 
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the reader will find much erudition and ingenuity difplaved 
in the fecond part of Warburtorr s Divine Legation of Mofts 
demonfirated. Hss Lordfhip indeed is fuppofed by many, 
and perhaps juftly, to have advanced, together with a great 
deal of good fenfe, many paradoxes in his favouvite work ; 
but Hill that work is entitled to a ferious perufal, for it difplays 
gieat learning and genius, and, we believe, the heavieft cen- 
iures have fallen upon it from thofe by whom it was never read. 

Having proceeded thus far in the courfe, the (Indent's 
-next bufmefs fhould be to inquire fe Hourly what evi- 
dence there is that the doctrines which he has fu carefully 
ftudied were indeed revealed in times pad by God. He 
mult already have perceived, in the nature and tendency of 
the doctrines themitlves, ft.rung marks of their origin being 
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more than human ; but he mull likewtfe have met with ma- Pfelimi- 
ny difficulties, and he mull prepare himfelf to repel the at-na!7 t)‘rec” 
tacks of unbelievers. Here he will find opportunities of _ ' 
exerting the utmoft powers of his reafoning faculties, and 
of employing in the lervice of religion all the ftores he may 
have arnafted of human learning. The feriptures pretend 
to have been written by feveral men who lived in different 
ages of the world ; but the lateft of them in an age very re- 
mote from the prefent. His firft bufinefs therefore muff 
be to prove the authenticity of thefe books, by tracing them 
up by hiftorical evidence to the feveral writers whofe names 
they bear. But it is not enough to prove them authentic. 
They profefs-to have been written by men divinely affifted 
and infpired. and of courfe infallible in what they wrote. He 
muff therefore inquire into the truth of this infpiration. 
“ The Bible contains a number of truths doftrinal and mo- 
ral, which are called mjhries, and afferted to be the imme- 
diate dilates of God himfelf. To evince this great point 
to man, a number of fupernatural lefts and evidences are infe- 
parably connedted with thofe myfteries ; fo that if the for- 
mer be true, the latter muft likewife be fo. He muft there- 
fore examine thefe tefts and evidences, to eftabliftr the divi- 
nity of the Holy Scriptures *,” and in this part of his courfe 
he will find much affiftance from many writers whofe de- 
fences of the truth and divinity of the Chriftian religion do 
honour to human nature. jg 

The firft ftep towards the embracing of any truth is, to Book- re-- 
get fairly rid of the objections which are made to it; an<lcommen<*~ 
the general objections made by deiftical writers to the Chri- 
ftian revelation are by no writer more completely removed” J 

than by Bihop Butler, in his celebrated work entitled The 
Analogy of Religion natural and revealed to the Conftifution and 
Courfe of Nature. This book therefore the ftudent (hould 
read with attention, and meditate upon with patience; but 
as it does not furnifh a p if live proof of the divinity of our 
religion, he fhould pals from it to Grotius de Veritate Reli- 
gionis Chr-fliane, and Stillingfleet’s Origines Sacra. Both 
thefe works are excellent^ and the latter, which may be con- 
fidered as an improvement of the former, is perhaps the full- 
eft and ableft defence of revelation in general that is to be 
found in any language. In this part of the united king- 
dom 1* is now indeed hardly mentioned, or mentioned with- 
indifference; but half a century ago the Englifh divines 
thought it a (ubjeft of triumph, and ftyled its author their 
incomparable htilhngfleet. Other works, however, may be 
read with great advantage, and none with greater than Pa- 
ley’s Evidences of the Chrijlian Religion, and Leflie’s Short 
Method nvith the Deifls; which lalt work, in the compafs of 
a very few pages, contains proofs of the divinity of the Jew- 
ifh and Chriftian revelations, to which the celebrated Dr 

Mid* 

Edges (lib. iv. fedt. 2. cap. 33.) that it may be proved from feripture, that the perfon who was afterwards Tefus (thrift 
was from eternity the only begotten of his Father, by whom all things were made, and that therefore he is really and 
truly God. He mentions five fenfes in which our Saviour is called the ton of God ; and fhews that in this fifth and 
lait fenfe the filiation is peculiar to him alone. Yet in cap. 34. he ftates the following queftion : “ An quintas ifte mo- 
dus fih&tionis Jeiu Chrifti ad falutem feitu accreditu necefi'arius fit, ufque, qui ilium negant, anathema dicendum fit ?” and' 
gravely aniwers it in the negative. It is not to be wondered at that moft Arminians differ from this celebrated re- 
monftrant in their anfwers to this queftion ; for nothing can be more abfurd than to hold religious communion with thofe 
who deny the divinity of that perlon, whofe divinity, it is acknowledged, may be clearly proved. Againlt this extravagant 
pclition many Anninian pens were drawn ; but none to better purpofe than that of biftlop Bull, whofe Judicium Ecclefta 
Catholica trium primorum feculorum, &c. ajfcrtum contra M. Simonem Epfcopium aliofque, obtained for its author the thanks 

•oi the whole clergy of France aflembled (171c) at St Germaine en Laye in a national fynod. 
(0) On this fubjeCt the reader will find many excellent obfervations in Bifhop Bull’s Harmonia Apojlolica, with its fe- 

veral defences, and in a (mall book of Dr Wells’s, entitled An Help for the right underftanding of the feveral Divine 
Laws and Covenants, w hereby man has been obliged through the feveral ages of the world to. guide himfelf in order to 
lalvation. 
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Prelum- Middleton confefled (e), tKat for 20 years he had laboured 

nan Direc-jn va[n t0 fabncate a fpecious anfwer ( vj. 
. , Having fatisfied himfelf of the truth of revelation in gene- 

ral, it may be worth the young divine’s while to provide a 
TewHii ccn- defence of the Chriftian religion againft the objections of 
trovei fy to modern Judaifm. In this part of his ftudies he will need no 
behudied, other inftruftion than what he may reap from Limborch’s 

work entitled De Veritate Religionis Chnfiianx arnica coila- 
tio cum erudito Judxo. ic In that deputation which was 
held with Orobio, he will find all that the ftretch of human 
parts on the one hand, or fcience on the other, can produce 
to varnilh error or unravel fophiftry. All the papers of 
Orobio in defence of Judaifm, as oppefed to Chriltianity, 
are printed at large, with Limborch’s anfwers, fedlion by 
fedfion ; and the fubtileft fophifms of a very fuperior genius 
are ably and latisfadforily detedled and expofed by the {Irony, 
profound, and clear reafoning, of this renowned remon- 

t Wxrhir- ftrantf.” See Orobio and Limborch. 
ton s Direc- various controverfies fubiitting between the feveral 

*StuJy of denominations of Chriftians, about points which feparate 
Theology them into different churches, ought next to be rtudied in 

the order of the courie ; for nothing is unimportant which 
divides the followers of that Mafter whofe favourite precept 

And the va- wag /ow> jt ^as ;n(]eed been long falhionabk to decry po- 

troverlies lemical divinity as an ufelefs, if not a pernicious, ftudy ; but 
anumg- it is not impoffible that this fafhion, like many others, has 
Chriuians bad its origin in ignorance, and that it tends to perpetuate 
thenifelves. tb0fe ichifms which it profeffes to lament. We are, how- 

ever, far, very far, from recommending to the young divine 
a perufal ol the wroiks of the feveral combatants on each fide 
of a dilputed queftion, till he has fitted himfelf for judging 
between them by a long courfe ol preparatory ftudy ; and 
the only preparatton which can fit him for this purpofe is 
an impartial and comprefieniive lludy of eccleiialiical hiito- 

■ry. He who has with accuracy traced the progrefs of our 
holy religion from the days of the apoftles to the prefent 
time, and marked the introdudkion of new dodtrines, and 
the rife of the various fedts into which the Chriflian world 
is unhappily divided, is furhilhed with a criterion within 
himfelf by which to judge of the importance and truth of 
the many fcontefted dodtxines; whilft he who, without this 
preparation, {hall read a multitude of books on any tne re- 

.. ligious controverly, will be in clanger of becoming a convert 
to his lalt author, if that author pofiefs any tolerable {hare 
of art and ingenuity. This we know was the ci\£e with 
Pope, who declares, that in ftudying the controverfy be- 
tween the churches of England and Rome, he tound him- 
felf a Papitt and Proteftant by turns, according to the laft 
.book he read. 

Importance There are many hiftories of the Chriftian church which 
cf eccleiia po{fcfs gieat merit, but we are acquainted with none which 

ftory 'a*nd aPPears f° us wholly impartial. Mofheim’s is perhaps the 
books re- 
commend-    
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moft perfedf compend (g) ; ?-rd one of its greateft excel- $rt|; 
iencies is, that on every lubjedf the belt writers are referred!‘ary lii. 
to for fuller information. Thefe indeed fhould often be , tin^T 
confulted, not only to fupply the deledfs necefiarily relult- H 
ing from the narrownefs of the limits which the author, 
with great propriety, pretcribed to himfelf; but alfo to cor- 
rt6\ his partial obliquities; for with all his merits, and they 
were many and great, he is certainly not tree from the in- 
fluence of prejudice. Indeed there is no coming at the true 
hiftory of the primitive chuich, but by ftudying the works 
of the primitive writers; and the principal works of the 
four firft centuries will amply reward the labour of perufing 
them (h). The rife and progreis of the reformation in ge- 
neral, the moft important period of church-hiftory, may be 
beft learned from bleidan’s book De Statu Relgionis et Rei- 
pvbhcte Carolo V. Ctc/are Commentarii; the Hiftory of the 
Reformation of the Church of Scotland from Knox and 

'Spotifwood ; and that of the Church of England from the 
much applauded work of Bifhop Burnet. 

After this courfe of ecclefiaftical hiftory, the young di- . 
vine may read with advantage the moft important contro- 
verfies which have agitated the Chriftian world ; for he.will 
nrw read them without danger of giving up his faith to the 
mere authority of great names. To enumerate thele cen- 
troverfies, and to point out the ableft authors who have 
written on each, would be a very tedious, and perhaps not a 
very profitable, talk. On one controverfy, however, we are | 
induced to recommend a very mafterly work, becaufe it is 
fufficient of itfelf to fix the principles of Proteftants with 
refpeft to the church of Rome, and to put to fhame the fa- 
ftaionable cenfurtrs ok. polemical divinity. The work to which 
we allude is Chillingworth’s book againft Knott, entitled 
The Religion of Protejlonts a fafe way to Salvation ; in 
which the fehool jargon of that fubtile Jefuit is incompara- 
bly txpofed, and the long difpute between the Popiftr and 
Reformed churches placed on its proper ground, the Holy 
Scriptqres. _ Wm\ 

One of the firongeft and moft plaufible objections to the-pA 
ftudy of polemical divinity, is its tendency to give a rigid 
turn to the fentiments of thofe long engaged in it; whilft 
we know, from higher authority than that of the ableft dif- 
putant, that “ the end of the commandment is charity.” 

' But for preferving charity in the minds of Chriftians, there 
are better means than abfolute ignorance or indifference to j 
truth. Charity is violated only when a church unreafon- 
ably reftrains the inquiries of its own members, or excrcifes 
intolerance towards thofe who have renounced its jurifdic- jj 
tion. The injuftice of the firft: fpecies of ecclefiaftical ty- j 
ranny is expofed in a very mafterly manner by Jeremy Tay- 
lor in his Diberty of Prophecy ingy and by Stilling fleet in 
his Irenicum ; the injuftice of the fecond, by Eocke in his 
celebrated Letters on Toleration. The man who ihall per- 

ufe* 

(e) This piece of information we had from the late Dr Berkeley, prebendary of Canterbury, who had it from Arch- 
bifhop Seeker, to whom the confeflion was made. . r , , , -n , , i ^ r 

(f) To'thefe defences of revelation we might have added the colkaion of fermons preached at Boyle s letture from 
1601 to 1722, publiflied in three volumes folio, 17,9; the works of Leland; Bifhop Newtoff s Differtations on Prophe- 
cy • and above all, Lardner’s Credibility of the Gofpel Hiftory, with the Supplement to it. But there would be no end 
of recommending eminent writers on this fubjett. We have mentioned fuch as we moft approve among thofc with whom 
we are beft acquainted ; but we muft, once for all, caution the reader againft fuppofing that we approve of every thing 
to be found in any work except the facred feriptures. 

(g) The Bifhop of Landaff, in the catalogue of books pubhftied at the end of his Theological Tracts, recomrn.nd* 
feveral other eccleliaftical hiftories as works of great merit ; fuch as, Dupin’s, Echard’s, Gregory’s, and Formey’s, to- 
gether with Fault Ernejli Jablonfhi Injlitutiones HiflorU Ckrijlianx, publiihed at Frankfort in three volumes, ‘ 754'67; 
& (h) For a proot of this pofition, and for a juft eftimate of the value of the Fathers, as they are called, fee the intro- 
duftion to Warburton’s Julian, and Kelt’s Sermons at Bampton’s Leaures. 
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life thcfe three works, and impartially weigh the force of 
c‘their arguments, will be in no danger, unlds his pride be very 

,'j-rcat, or his temper uncommonly irritable, of thinking un- 
charitably of thofe from whofe principles the lave of truth 
may compel him to diffent. 

In thefe directions for the ftudy of theology, we might 
have enumerated many more books on each branch of the 
fubjeft well deferving of the molt attentive perufal; but he 
who (hall have gone through the courfe here recommended, 
will have laid a foundation on which, if he continue his di- 
ligence, he may raife fuch a fuperftruiEture as will entitle 
him to the charafter of an accomplifhed divine-. His dili- 
gence mull indeed be continued through life ; for when a 
man ceafes to make acquifitions in any department of learn- 
intr, he loon begins to lofe thofe which he has already made p 
aifti a more contemptible charafter is nowhere to be found- 
than that of a clergyman unacquainted with the learning- of 
his profefiion. 'T his learning, however, is not to be acqui- 
red, and indeed is hardly to be preferved, by Undying bo- 
dies or injlitutes of theology ; and though we have mentioned 
a few generally approved by two rival fedls of Chriftians, 
and mult, in conformity with the plan ot • our work, give 

j another ourfelves, we do not helitate to declare, that the 
, rr\an who has carefully gone through the courfe of ftudy 

which we have recommended, though it be little more than 
the outlines on which he is to work, may, with no great lofs 
to himfeli, negledt ours and all other fyftems. For as an 
excellent writer *, whom we have often quoted, well ob- 
ferves, “ to judge of the fad whether fuch a revelation con- 
taining fuch a principle, with its myfteries and credentials* 
was aftually fent from God and received by man, by exa- 
mining the evidences and circumjlances which accompanied it 
—the time when; the place where, the manner how, it was 
delivered—the form in which it delcends tons—and in what 
it is contained—- together with the particular fubjlance and 
burden of it— and how every part is to be rightly rW<?r- 
Bood: thele are the various and.extenfive fubjedls which con- 
ftitute the fublime office of theologic reasoning and 

tire proper study of DIvt^'lTY.,, On this account we Prelimi- 
ftrall pafs over {lightly, and fometimes perhaps without anynar^^rec" 
notice, many things which every clergyman ou.ffit tho- « 
roujhly to underftand, and confine ourfelves, in the fhort 
compend which we are to give, to the prime articles of 
Chriftian theology. In doing this, we ftiall endeavour as 
much as poffible to dive ft ourfelves of party prejudices ; but 
as we are far from thinking that this endeavour will be com- 
pletely iuccefsful (for we believe there is no man totally free 
from prejudice), we cannot conclude this part of the article', 
more properly than with the fallowing folemn Charge, 
with which a very learned divine-J always prefaced his f Dr Taylor 
Theological Leftures. of Norwich^ 

I. “ I do folemnly charge you, in the name of the God 
of Truth, and of our Lord Jeius Chrift, who is the Way, ^ ** 
the Truth, and the Life, and before whofe judgment-feat^0^lu^ts 
you mufl in no long time appear, that in all your ftudies0ftheology^, 
and inquiries of a religious nature, prefent or future, you 
do conftantly, carefully, impartially, and confcientioufly, at- 
tend to evidence, as it lies in the Holy Scriptures, or in the 
nature of things, and the dictates of reafon ; cautioufly 
guarding againft the fallies of imagination, and the fallacy 
of ill-grounded conjecture. 

II. “ That you admit, embrace, or afient, to no principle 
or fentiment by me taught or advanced, but only fo far as 
it fhall appear to you to be fupported and juftlfied by pro- 
per evidence from revelation or the reafon of things. 

III. “ That if, at anyr time hereafter, any principle or 
fentiment by me taught or advanced, or by you admitted 
or embraced, fhall, upon impartial and faithful examination, 
appear to you to be dubious or falie, you either fufpedl or 
totally reject fuch principle or fentiment. 

IV. “ That you keep your mind always open to evi- 
dence r That you labour to baniftr from your breaft all pre- 
judice, prepofltffion, and party-zeal: That you ftudy to live 
in peace and love with all your fellow Chriftians ; and that 
you fteadily aftert for yourfelf, and freely allow to others, * 
the unalienable rights of judgment and conference.” 

Part X. Of N A TU R A L T H E O L O G Y. 

Sect. I. Of the Being and Attributes of God. 

.V, T-T E who cometh to God,, fays an ancient divine *, deeply 
-EX read in the philofophy of his age, mull believe that 
he is, and that he is a rewarder of them who diligently feek 

j , him. This is a truth as undeniable as that a man cannot 
"he l qg concern himlelf about a nonentity. The exiftenee of God 
’[p is indeed the foundation of all religion, and the firft principle 
rom£ ' t^le fcience which is the fubjeit of this article. It is like- 

wife a principle which mull command the aftent of every 
man who has any notion of the relation between effedls and 
their caufes, and whofe curiofrty has ever been excited by the 
phenomena of nature. This great and important truth we 
have ehewhere endeavoured to demonftmte (fee Metaphy- 
sics, Part III. C hap. vi.) ; but it may be proved by argu- 
ments lefs abftradted from common apprehenfion than the 
nature of that article required us to ufe. Ol thefe, we fhall 
give one or two, which we hope will be level to every ordi- 
nary capacity ; whilft, at the fame time, we earneftly recom- 
mend to the young divine a diligent ftudy of thofe books 
on the fubjedt which we have mentioned in the preceding 

4; diredtions. 
Vp,n. We fee that the human race, and every other fpecies of 
110,1‘1 ani-animals, is at preient propagated by the co-operation of two 
611 parents; but has this procefs continued from eternity.? A 

4 

moment’s refledtion will convince us that it has not. Let 
us take any one man alive, and, to avoid perplexity, let u» 
fuppofe his father and mother dead, and himfelf the only 
perfon at prelent exifting : how came he into the world? It 
will be faid he was produced mechanically or chemically by 
the conjunction of his parents, and that his parents were 
producedin the fame manner by theirs. Let this then be 1 

luppofed p it mult furely be granted, that when this man 
was born, an addition was made to the feries of the human 
race. But a feries which can be enlarged may likewife be 
diminifhed ; and by tracing it backwards, we muft at fome 
period, however rem'ote, reach its beginning. There mull 
there'ore have been a firft pair of the human race, who were 
not propagated by the conjundlion of parents. How did 
thefe come into the world ? 

Anaximander tells us*, that the firft men and all animals#See 'Benu 
were bred in warm moifture, inclofed in cruftaceous Ikins/^v^ CoyeT 
like crab-fifh or lobfters; and that when they arrived at at-cdures. 
proper age, their fhelly prifons growing dry, broke, and 
made way for their liberty. Empedocles informs us, that 
mother Earth at firft brought forth vaft numbers of legs, 
and arms, and heads, &c. which, approaching each other, 
arranging themfelves properly, and bein«- cemented toge- 
ther, ftarted up at once lull grown men. Another of thefe 
philofophers relates, that there firft grew up a fort of wombs,, 

which. 
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Being and which having their roots in the earth, attracted thence a 

"otc'ciT4 f°r the nourifament of the feetus, which in 
»,'-v procefs of time broke through the membranes and fhkted 
§ Diodorus for itfclf; whilft the Egyptian fathers f of this hopeful 

■biculus apudfchool content themfelves with fimpiy affirming, that animals 
F hke vegetables fprung at firft from the bofom of the earch. 

vajfsrL Surely thofe lages, or their followers, ffiould have been able 
to tell us why the earth has not in any climate this power 
of putting forth vegetable men or the pails of men at pre- 
fent. If this univerfal parent be eternal and felf-exillent, it 
nudt be incapable of decay or the frnalleft change in any of 
its qualities ; if it be not eternal, we fliall be obliged to find 
a caufe for its exigence, or at leaft for its form and all its 
powers. J3ut fitch a caufe may have produced the firlt hu- 
man pair, and undoubtedly did produce them, without ma- 
king them ipring as plants from the foil. Indeed the growth 
of plants themfelves clearly evinces a caufe fuperior to any 

An^veo-e- vegetative power which can be fuppofed inherent in the 
table-, ' earth. No plant, from the flurdy oak to the creeping ivy, 

can be propagated but from feed or flips from the parent 
flock ; but when one contemplates the regular procefs of 
vegetation, the exifttnee of every plant implies the prior ex- 
igence of a parent feed, and the exiflence of every feed the 
prior exiftence of a parent plant. Which then of thefe, 
the oak or the acorn, was the fiift, and whence was its ex- 
iilence derived ? Not from the earth ; for we have the evi- 
dence of univerfal experience that the earth never pioduces 
a tree but from feed, nor feed but from a tree. There muib 
therefore be fome fuperior power which formed the firft feed 
or the firft tree, planted it in the earth, and gave to it thofe 
powers of vegetation by which the fpecies has been propa- 
gated to this day. 

Thus clearly do the proceffes of generation and vegetation 
indicate a power fuperior to thofe which are ufually called 
the powers of nature. The fame thing appears no lefs evi- 

i-ubion1 ic‘dent fr°m ^ie ^aws attraction and repulfion, "ohich plainly 
prevail through the whole fyftem of matter, and hold toge- 
ther the ftupendous Itrudture. Experiment fhows that very 
few particles of the moft folid body are in adtual contact 
with each other (fee Optics, n° 63—68, Physics, n° 23.)i 
and that there are confiderable interflices between the par- 
ticles of every elailic fluid, is obvious to the fmalleil re- 
flection. Yet the particles of folid bodies ftrongly cohere, 
whilft thofe of elaftic fluids repel each other. How are 
thefe phenomena accounted for ? To fay that the former 
is the effect of attraction and the latter of repulfion, is 
only to fay that two individual phenomena are fubjeft to 
thofe laws which prevail through the whole of the claffes 
under which they are refpeftively arranged ; vvhilfl; the que- 
ftion at iffue is concerning the origin of the laws them- 
selves, the power which makes the particles of gold co- 
here, and thofe of air repel each other. Power with- 
out fubftance is inconceivable ; and by a law of human 
thought, no man can believe a being to operate but where 
it is in fome manner or other actually prefent: but the par- 
ticles of gold adhere, and the particles of air keep at a di- 
ftance from each other, by powers exerted where no matter 
is prefent. There muft therefore be fome fubftance endow- 
ed with power which is not material. 

Of this fubftance or being the power is evidently im- 
menfe. The earth and other planets are carried round the 
fun with a velocity which human imagination can hardly 
conceive. That this motion is not produced by the agency 
cf thefe vaft bodies on one another, or by the interpohtion 
of any material fluid, has been fhown elfewhere (fee Meta- 
physics, n° 196— 200. and Optics, 67.); and knee it is 
a law of our belt philofophy, that we are not to multiply fub- 

fiances without necejjityt we muft infer that the lame Being 

And From 
the laws 
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which formed the lirft animals and vegetables, endowing 
them with powers to propagate their refpeClive kinds, is 
likewife the caufe of all the phenomena of nature, fuch as 
cohejion, repulfion, e/eflicity, and motion, even the motions of ^ 
the heavenly bodies theinfelves. 

If this powerful Being, who is the parent of vegetable 
and animal life, and the fource all corporeal motions, he 
felf-exiftent, intelligent, and independent in his actions and 
volitions, he is an original or firft caufe, and that Being whom 
we denominate God. If he be not felf-exiftent and inde- 
pendent, there muft be a caufe in the order of nature prior 
and fuperior to Him, which if. either itfclf the firft caufe, or 
a link in that feries of caufes and effefts, which, however iii 
vaft we fuppofe it, muft be traced ultimately to fome one li( 

Being, who is felf-exiftent, and has in himfelf the power of 
beginning motion, independent of every thing but his own 
intelligence and volition, in vain have the Atheifts alleged, 
that the feries may afeend infinitely, and for that reafon ; 
have no firft mover or caufe. An infinite feries of fuccef- 
five beings involves an abfurdity and contradiction (fee Me-0?an'jL 
taphysics, n* 288.): but not to infift upon this at prefent, 
we (hall only beg leave to confider fuch a feries as a whole, 
and fee what confequences will flow from the fupDoiition. 
That we may with logical propriety confider it in this light, 
is incontrovertible ; for the birth of every individual of the 
human race (hows that it is made up of parts; but parts im- 
ply a whole as neceflarily as an attribute implies its fub- 
ftance. As in this fuppofed feries there is no caufe which 
is not likewife an effedt, nor any body moving another 
which was not itfelf moved by a third, the whole is unde- 
niably equivalent to an infinite effedt, or an infinite body 
moved : but if a finite effedl muil neceftai ily have proceeded 
from a caufe, and a Unite body in motion muft have been 
put into that flare by a mover, is there a human mind which 
can conceive an infinite efledt to have proceeded from no 
caufe, or an infinite body in motion to have been moved by 
nothing ? No, furely ! An infinite effect, were fuch a thing 
poflible, would compel us to admit an infinite caufe, and an 
infinite body in motion a mover of infinite power. 

This gieat caufe is God, whofe wifdom, power, and 
goodnefs, all nature loudly proclaims. That the phenomena 
which we daily fee evince the exiilence of one fuch Being, 
has juft been fhown ; and that we have no reaion to infer 
the exiftence of snore than one, a very few refkdlions will 
make abundantly evident. For, not to lay more itrefs than 
it will bear upon that rule of Newton’s, which forbids us 
to multiply (ubilances without neceflity, fuch a harmony only oJ 
prevails through the whole vifible univerfe, as plainly fhows origin* 
it to be under the government of one intelligence. Thatcaule‘ 
on this globe the leveral elements ferve for nourifhment to 
plants, plants to the inferior animals, and animals to man ; 
that the other planets of our fyftem are probably inhabited, 
and their inhabitants nourifhed in the fame or a limilar man- 
ner ; that the fun is fo placed as to give light and heat to 
all, and by the law of gravitation to bind the whole planets 
into one fyttem with itfeh—are truths fo obvious and fo uni- 
verfally acknowledged, as to iuperfede the neceflity of eft a- ' 
blifhing them by proof. The fair inference therefore is, 
that the folar fyflem and all its parts are cinder the govern- I 
ment of one intelligence, which dirctis all its motions and all 
the changes which take place among its parts for fome wife 1 

purpofes. To fuppofe it under the government of two or 
more intelligences would be highly unreaionable ; for if thefe 
intelligences had equal power, equal wifdom, and the fame 
•defigns, one of them would evidently be luperfluous ; and if 
they had equal power and contrary defigns, they could not 
be the parents of that harmony which we clearly perceive to 
prevail in the iyflem. 
3 But 
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and But the Being capable of regulating the movements of of which it is compofai. Both the beginnings and the ends Beln* an.i 
mtes fo vaft a machine, may well be fuppoied to poffefs infinite of things, the Uofl and the greatsjl, all confpire to baffle us; a^r^ei 

l,'A power, and to be capable of fuperintending the motions of and which way foever we profecute our inquiries, we Hill   < 
.the uuiverfe. That the widely extended fy%m of nature meet with frefh fubjefts of amazement, and frefh reafons to 

believe that there are indefinitely more and more behind. 

8 
Of finite 
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is but one fyftem, of which the feveral parts are united by 
many bonds of mutual connexion, has been ihown elfe- 
where (fee Physics), and appears daily more and more evi- 
dent from our progrefs in phyfical difeoveries ; and therefore 
it is in the higheft degree unreafonable to fuppofe that it has 
more than one author, or one fupreme governor. 

As the unity of defign apparent in the works of creation 
plainly prove the unity of their Author, fo do the immenfity 
of the whole, and the admirable adjullment of the feveral 
parts to one another, demonftrate His power and His wif- 
dom. On this fubjedt the following beautiful refleftions 
by Mr Woliafton are deferving of the molt lerious atten- 
tion. 

“ In order (fays that able writer J]) to prove to any one 

' £ranc^ne^s th*8 Hbric of the world, one needs only to e”,, bid him confider the fun, with that infupportable glory and 
luftre that furrounds it; to demonftrate its vaft diftance, 
magnitude, and heat 5 to reprefent to him the chorus of pla- 
nets moving periodically, by uniform laws, in their feveral 
orbits about it ; guarded fome of them by fecondary planets, 
and as it were emulating the ftate of the fun, and probably 
all poffeffed by proper inhabitants ; to remind him of thofe 
furprifing vifits which the cornets make to us, and the large 
trains or uncommon fplendor which attends them, the far 
country from which they come, and the curiofity and horror 
which they excite not only among us, but in the inhabitants 
of other planets, who may alfo be up to fee the entry and 
progrefs of thefe minifters of fate: to direct his eye and 
contemplation through thofe azure fields and vaft regions 
above him up to the fixed Jlnrs, that radiant numberlefs hoft 
of heaven ; and to make him underhand how unlikely a 
thing it is that they ftiould be placed there only to adorn 
and befpangle a canopy over our heads ; to Convince him 
that they are rather fo many other funs, with their feveral fy- 
ftems of planets about them ; to (how him by the help of 
glafles ftill more and more of thefe fixed lights, and to be- 
get in him an apprehenfiort of their inconceivable numbers, 
and thofe immenfe fpaces that lie beyond our reach and even 
our imagination: One needs but to do this (continues our 
author), and explain to him fuch things as are now known 
almoft to every body; and by it to ihow, that if the world 
be not infinite, it is infinito f mills, and undoubtedly the work 
of an Infinite Architect. 

“ But it we would take a view of all the particulars con- 
tained within that aftonifhing compafs which we have thus 
haftily run over, how would wonders multiply upon us ? E- 
very corner, every part of the world, is as it were made up 
of other worlds. If we look upon this our earth, what fcope 
does it furnifh for admiration ? The great variety of moun- 
tains, hills, valleys, plains, rivers, feas, trees, and plants ! 
The many tribes of different animals with which it is flock- 
ed ; the multifarious inventions and works of one of thefe, 
f. e. of us men ; with the wonderful inftindts of others, guid- 
ing them uniformly to what is heft for themfelves, in litua- 
tions where neither fenfe nor reafon could diredt them. And 
yet when all thefe (heaven and earth) are furveyed as nicely 
as they can be by the help of our unaffifted fenies and of 
telefcopes, we may difeover by the affiflance of good micro- 
Icopes, in very finall parts of matter, as many nenu wonders 
as thofe already difeovered, new kingdoms of animals, with 
new and curious architecture. So that as our fenfes and 
even conception fainted before in the vail journeys we took 
in confidering the expanfe of the univerfe, they here again 
fail us in our refearches into the principles and minute parts 
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that will forever efcape our eagereft purfuits and deepeft pe- 
netration. 

“ In this vaft affemblage, and amidft all the multifarious 
motions by which the feveral proceffes of generation and 
corruption, and the other phenomena of nature, are carried 
on, we cannot but obferve that there are ftated methods, as 
fo many forms of proceeding, to which things punctually and 
religioufly adhere. The fame caufes circumftanced in the fame 
manner produce always the fame ejfefis ; all the fpecies of ani- 
mals among us are made according to one general idea ; and 
fo are thofe of plants alfo, and even of minerals. No new fpe- 
cies are brought forth or have arifen anywhere ; and the 
old are preferved and continued by the old ways. 

“ It appears, laftly, beyond difpute, that in the parts and 
model of the world there is a contrivance for accomplifh- 
ing certain ends. The fun is placed near the centre of our 
fyftem, for the more convenient difpenfing of his benign in- 
fluences to the planets moving about him ; the place of the 
earth’s equator interfefts that of her orbit, and makes a pro- 
per angle with it, in order to diverfify the year, and create 
an ufeful variety offeafons ; and many other things of this 
kind will be always obferved, and though a thoufand times 
.repeated, be meditated upon with pleafure by good men and 
true philofophers. Who can obferve the vapours to afeend, 
efpecially from the fea, meet above in clouds, and fall again 
after condenfation, without being convinced that this is a 
kind of dif illation, in order to clear the water of its grofler 
falts, and then by rains and dews to fupply the fountains 
and rivers with frefti and wholefome liquor ; to nourifh the 
vegetables below by Ihowers, which defeend in drops as 
from a watering-pot upon a garden ? Who can view theJlruc- 
ture of a plant or animal, the indefinite number of its fibres 
and fine veffels, the formation of larger veffels, and the feve- 
ral members out of them, with the apt diipofition of all 
thefe ; the means contrived for the reception and diftribu- 
tion of nutriment; the effect this nutriment has in extending 
the veffels, bringing the vegetable or animal to its full 
growth and expanfion, continuing the motion of the feveral 
fluids, repairing the decays of the body, and preferving life? 
Who can take notice of the feveral faculties of animals, their 
arts of faving and providing for themfelves, or the ways in 
which they are provided for ; the ufes of plants to animals, 
and of fome animals to others, particularly to mankind ; the 
care taken that the feveral fpecies fhould be propagated, 
without confufion, from their proper feeds; the ftrong in- 
clination planted in animals for that purpofe, their love of 
their young and the like.— Who (fays our author) can ob- 
ferve all this, and not fee a defign in fuch regular pieces, fo 
nicely wrought and fo admirably preferved ? If there were 
but one animal in exiftence, and it could not be doubted 
but that his eyes were formed that he might fee with them, 
his ears that he might hear with them, and his feet to be in- 
ftruments by which he might remove himfelf from place to 
place; if defgn and contrivance can be much lefs doubted, 
when the fame things are repeated in the individuals of all 
the tribes of animals ; if the like obfervations may be made 
with relpedt to vegetables and other things ; and if all thefe 
clafes of things, and much more the individuals comprehend- 
ed under them, be inconceivably numerous, as moft unque- 
ftionabiy they are - one cannot but be convinced, from what 
fo plainly runs through the nobler parts of the vifible world, 
that not only they, but other things, even thofe that feem t© 
be lefs noble, have their ends likewife, though not always 

3 H per- 
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Being: perceived by capacities limited like ours. And fince we 
at£r^u^es cannot, with the Epicureans of old, fuppoie the parts of mat- 

, ter to have contrived among themfelves this wonderful form 
of a* world, to have taken by agreement each its refpeftive 
frjiy and then to have purfued in conjundhion conftant ends 
by certain methods and meafures concerted, there muft be 
fome other Being, whofe wifdom and power are equal to 
Cuch a mighty work as is the flruSure and prefervation of the 
world. There muft be fome Almighty Mind who modelled 
and preferves it ; lays the caufes of things fo deep ; pre- 
fcribes them fuch uniform and fteady laws; deftines and 
adapts them to certain pur poles; and makes one thing to fit 
and anfwer another fo as to produce one harmonious whole. 
Yes, 

Thefe are thy glorious works,. Parent of good ! 
Almighty, thine this univerfal frame. 
Thus wondrous fair ; Thyself how wondrous then ! 

- How wondrous in wifdom and in power !” 
Goednefs. But the goodness of God is not lefs confpicuoiis in his 

works than His power or His wifdom. Contrivance proves 
defign, and the predominant tendency of the contrivances in- 
dicates the difpofition of the defigner. “ The world (fays an 

t Dr Pa/fj. elegant and judicious writer f) abounds with Contrivances, and 
all the contrivances in it with which we are acquainted are di- 
refted to beneficial purpofes. Evil no doubt exifts; but it is ne- 
ver that we can perceive the objeft of contrivance. Teeth are 
contrived to eat, not to ache; their aching now and then is 
incidental to the contrivance, perhaps infeparable from it; 
but it is not its objeft. This is a diftin&ion which well de- 
ferves to be attended to. In deferibing implements oi huf- 
bandry, one would hardly fay ot a fickle that it is made to 
cut the reaper’s fingers, though from the conftru&ion of the 
inftrument, and the manner of ufing it, this mifehief often 
happens. But if he had occafion to deferibe inftruments of 
torture or execution, this, he would fay, is to extend the fi- 
news ; this to diftocate the joints ; this to break the bones ; 
this to fcorch the foies of the feet. Here pain and mifery 
are the very obje&s of the contrivance. Now nothing of 
this fort is to be found in the works of nature. We never 
difeover a train of contrivance to bring about an evil pur- 
pofe. No anatomift ever dileovered a fyftem of organi- 
zation calculated to produce pain and difeafe ; or, in explain- 
ing the parts of the human body, ever faid, this is to irri- 
tate, this to inflame, this duct is to convey the gravel to 
the kidneys, this gland to feerete the humour which, forms 
the gout. If by chance he come to a part of which he 
knows not the ufe, the moft that he can fay is, that to him 
it appears to be ufelefs : no one ever fufpeefts that it is put 
there to incommode, to annoy, or to torment. If God had 
wifhed our mifery, he might have made fure of his purpoie, 
by forming our lenfes to be as many fores and pains to us 
as they are now inftruments of gratification and enjoyment; 
or, by placing us among objefts fo ill fuited to our percep- 
tions as to have continually offended us, mftead of minifter- 
ing to our refrefhment and delight. He might have made, 
for inftance, every thing we tafted bitter, every thing we 
faw loathfome, every thing we touched a ftmg, every fmell 
a flench, and every found a difeord.” 

Inftead of this, all our fenfations, except fuch as are ex- 
cited by what is dangerous to our health, are pleafures to 
us ; The view of a landfcape is pleafant ; the tafte of nou- 
ridling food is pleafant ; founds not too loud are agreeable, 
while mufical founds are exquifite ; and hardly any fmells, 
except fuch are excited by effluvia obvioufly pernicious to 
the brain, are difagreeable ; whilft fome of them, if not too 
long indulged, are delightful. Our lives are preferved and 
the fpecies is continued by obeying the impulle of appetites j 
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of which the gratification is exquifite when not repeated ant 
too frequently, to anfwer the purpofes of the Author of our attritmei 
being. Since, then, God has called forth his confummate G()^ 
wifdom to contrive ?.nd provide for our happinefs, and has ’"q ] 
made thofe things which are neceffary to our exiftence and 
the continuance of the race fources of our great eft fenfual 
pleafures, who can doubt but that benevolence is one of his 
attributes ; and that, if it were not impious to draw a com- 
parifon between them, it is the attribute in which he himfelf 
moft delighteth ? ' 

But it is not from fenfation only that we may infer the 
benevolence of the Deity : He has formed us with minds 
capable of intellefftual improvement, and he has implanted 
in the breaft of every man a very ftror.g defire of adding 
to his knowledge. This addition to be fure cannot be made 
without labour ; and at firft the requifite labour is to moft 
people irkfome : but a very fhort progrefs in any ftudy con- 
verts what was irkfome into a pleafure of the moft exalted 
kind ; and he who by ftudy, however intenfe, enlarges his 
ideas, and is confcious that he is daily riling in the icale of 
intelligence, experiences a complacency', which, though not 
fo poignant perhaps as the pleafures of the fenfualift, is fuch 
as endears him to himfelf, and is what he would not ex- 
change for any thing elfe which this world has to beftow, 
except the ftill fweeter complacency arifing from the confci- 
oufnefs of having difeharged his duty. 

That the praftice of virtue is attended with a peculiar 
pleafure of the pureft kind, is a faft which no man has ever 
queftioned, though the immediate fource of that pleafure has 
been the fubjeft of many difputes. He who attributes it 
to a moral fenfe, which inftinttively points out to every • 
man his duty, and upon the performance of it rewards him 
with a fentiment of felf-approbation, muft of neceffity ac- 
knowledge benevolence to be one ©f the attributes of that 
Being who has fo conftituted the human mind. That ta 
protedl the innocent, relieve the diftrefled, and do to others 
as we would in like circumftances wifh to be done by, fills 
the breaft, previous to all refledlion, with a holy joy, as the 
commiffion of any crime tears it with remorfe, cannot in- 
deed be controverted. Many, however, contend, that this 
joy and this remorfe fpring not from any moral inftinft im- 
planted in the mind, but are the confequence of early and 
deep-rooted affociations of the pradlice of virtue with the 
hope of future happinefs, and of vice with the dread of fu- 
ture mifery. On the refpedtive merits of thefe two theo- 
ries we fhall not now decide. We have faid enough on the 
fubje<ft in other articles (fee Instinct, Moral Philoso ; 
phy, and Passion) ; and {hall here only obferve, that they j 

both lead with equal certainty to the benevolence of the 
Deky, who made us capable of forming affociations, and 
fubjeded thofe affociations to fixed laws. This being the 
cafe, the moral fenfe, with all its inftantaneous effe&s, af- 
fords not a clearer or more convincing proof of his good- 
nefs, than that principle in our nature by which remote cir- 
cumftances become fo linked together, that, after the con- 
neding ideas have efcaped from the mind, the one circum- 
ftance never occurs without bringing the other alfo into 
view. It is thus that the pleafing complacency, which was 
perhaps firft excited by the hopes of future happinefs, comes 
in time to be fo afibciated with the confcioufnefs of virtu- 
ous condud, the only thing entitled to reward, that a man 
never performs a meritorious adion without experiencing 
the moft exquifite joy diffufed over his mind, though his 
attention at that inftant may not be direded either to hea- 
ven or futurity. Were we obliged, before we could expe- 
rience this joy, to eftimate by reafon the merit of every in- 
dividual adion, and trace its connedion to heaven and fu- 
ture happinefs through a long train of intermediate argu- 

mentation,. 



m L 

||nfr and 
Binbutes 
1 GOd. 

P 
01 dtions, 

T H E O 
me'ntatidOj Wt Hiould be in a ^reat meafure deprived of the 
prefent reward of virtue; and therefore this aflfociating 
principle contributes much to our happinefs. But the be- 
nevolence of a Being, who feems as it were thus anxious to 
furnifh us with both fenfual and mtelleftual enjoyments, and 
who has made our duty otir greateft pleafure, cannot be que- 
fiioned ; and therefore we muft infer, that the Author of 
Nature whiles the happinefs of the whole fenfible and intel- 
ligent creation. 

To fuch reafoning as this in fupport of the Divine Be- 
nevolence many objettions have been made. Some of them 
appear at firft fight plaufible, and are apt to dagger the 
faith of him who has beftowed no time on the ftudy of that 
branch of general fcience which is called1 phyfics (fee Phy- 
sics). To omit thefe altogether in fuch an article as this 
might be conftrued into negleft ; whilft it is certain that 
there is in them nothing worthy of the attention of that 
man who is qualified either to eftimate their force, or to 
underhand the arguments by which they have often been 
repelled. 

It has been alked, Why, if the Author of Nature be a be- 
nevolent Being, are we neceffarily lubjeft to pain, diieafes, 
and death ? The fcientific phyfiologift replies, Becanfe from 

f. x thefe evils Omnipotence itfelf could not in our preient date 
Asvcred. exempt us, but by a condant feries of miracles. He who 

admits miracles, knows likewife that mankind were origi- 
nally in a date in which they were not fubjeft to death ; 
and that they fell under its dominion through the fault of 
their common progenitors. But the fall and redoration of 
man is the great fubjeft of revealed religion; and at prefent 
we are dii'cuffing the quedion like philofophers who have 
no other data on which to proceed than the phenomena of 
nature. Now we know, that as all matter is divihble, every 
fydem compofed of it mud neceffarily be liable to decay 
and diffolution ; and our material fydem would decay and 
be didblved long before it could ierve the purpofes of na- 
ture, were there not methods contrived with admirable wif- 
domfor repairing the wade occafioned by perpetual fri&ion. 
The body is furnifhed with different duids, which continual- 
ly circulate through it in proper channels, and leave in their 
way what is neceffary to repair the folids. Thefe again are 
fupplied by food al> extra ; and to the whole proceffes of di- 
gedion, circulation, and nutrition, the air we breathe is ah- 
folutely neceffary. (See Physiology, Se£f. i, 2, 3, 4, <;). 
But as the air is a very heterogeneous duid, and fubjedt to 
violent and fudden changes, it is obvious that thefe changes 
mud affetd the blood, and by confequence the whole frame 
of the human body. We fee the air indeed in procefs of 
time confume even marble itfelf; and therefore cannot won- 
'der, that as it is in one date the parent of health, it diould 
in another be the fource of diieafe to fuch creatures as man 
and other terredrial animals. Nor could theie confequences 
be avoided without introducing others much more deplo- 
rable. The world is governed by general laws, without 
which there could be among men neither arts nor fciences ; 
and tho’ laws different from thole by which the lydem is at 
preient governed might perhaps have been edablifhed, there 
is not the [mailed realon to imagine that they could on the 
whole have been better, or attended with fewer inconvenien- 
ces. As long as we have material and folid bodies capable 
ot motion, liable to refidance from other folid bodies, fup- 
ported by food, fubjeft to the agency of the air, and divi- 
fible, they mud neceffarily be liable to pain, difeafe, corrup- 
tion, and death, and that too by the very influence of thofe 
laws which preferve the older, and harmony of the univerfe. 
.1 hus gravitation is a general law fo good and fo neceffary, 
that were it for a moment fufpended, the world would in- 
dantly fall to .pieces; and yet by means of this law the man 
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mud inevitably be crufhed to death upon <vhom a tower Being and 
fhall chance to tumble. Again, the attraction of cohefion attn 

is a general law, without which it does not appear that any , oi Go,1‘ , 
corporeal fydem could poffibly exid : it is by this law too, 
or a modification of it, that the glands and la&eals of the 
human body extraft from the blood fuch particles as are ne- 
ceffary to nourifh the folids ; and yet it is by means of the 
very fame modification of the very lame law that a man is 
liable to be poifoncd. How are thefe effects to be pre- 
vented ? 

Shall burning JEtna, if a fage requires, 
Forget to thunder, and recal her fires ? 
On air or fea new motions be impreft, 
Oh blamelefs Bethel I to relieve thy bread : 
When the Ipofe mountain trembles from on high 
Shall gravitation ceafe if you go by ? 
Or fome old temple nodding to its fall, 
tor Charters’ head referve the hanging wall? 

Such a perpetual miracle, fuch a frequent fufpending oF 
the laws of nature in particular indances, we cannot doubt 
to be within the compafs of Almighty power : but were 
this fufpenfion really to take place, mankind would be in- 
volved in ignorance greater than that of childhood ; for not 
one of them could know, or have any means of difeovering 
this moment, what was to happen the next; and the confe- 
quence would be, that, uncertain but the fingle motion of a 
fingle joint might bring on them fudden dedruClion, they 
would all periih in a date of abfolute ina&ivity. 

But though the human body could not have been pre-Sickncfs, 
ferved from dangers and diflolution but by introducing evils?3'11* 
greater on the whole than thofe to which it is now liable, tlfe,drea'1 

whv. it has fomptimes hppn afLprl 01 tieam why, it has fometimes been afked, is every diforder to which, 
it is fubjeft attended with ficknefs or with pain ? and why purpolk^ 
is fuch a horror of death implanted in our breads, feeing 
that by the laws of nature death is inevitable ? We anfwer, 
I hat ficknefs, pain, and tha dread of death, ferve the very 
bed purpofes. Could a man be put to death, or have his 
limbs broken without feeling pain, the human race had long 
ago been extindl. Felt we no uneafinefs in a fever, we 
diould be in fenfible of the difeafe, and die before we fufpeft- 
ed our health to be impaired. The horror which generally 
accompanies our reflections on death tends to make us 
more careful of life, and prevents us from quitting this 
world rafldy when our affairs profper not according to our 
fond wifhes. It is likewife an indication that our exidence 
does not terminate in this world ; for our dread is feldom 
excited by the profpeCt of the pain which we may fuffer 
when dying, but by our anxiety concerning what we may 
be doomed to fuffer or enjoy in the next dage of our exidence; 
and this anxiety tends more perhaps than any thing elfe to 
make us live while we are here in iuch a manner as t© enfure 
our happinefs hereafter. 

Thus from every view that we can take of the works and 
laws of God, and even from confidering the objeClions which 
have fometimes been made to them, we are compelled to ac- 
knowledge the benevolence of their Author. We mud not, 
however, fuppofe the Divine benevolence to be a fond and 
weak affedtion like that which is called benevolence among 
men. All human affeftions and paffions originate in our 
dependence and wants ; and it has been doubted whether 
any of them be at^drft difintereded (fee Passion) : but he 
to whom exidence is effential cannot be dependent ; he who 
is the Author of every thing can feel no want. The divine 
benevolence therefore mud be wholly aifintereded, and of 
courfe free from thofe partialities originating in felf-love, which 
are alloys in the mod fublime of human virtues. The mod 
benevolent man on earth, though he wiF.es the happinefs of 

3 ^ 2 every 
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J?cing and every fellow-creature, has ftlll, from the ties of blood, the 
feuri'uites endearmeHts Qf fviendfhip, or, perhaps from a regard to his 
, * own intereft, feme particular favourites whom, on a compe- 

33 tition with others, he would certainly prefer. But the 
The divine equal Lord of all can have no particular favourites. His 
henevo-_ benevolence is therefore coincident with juftice; or, to fpeak 

odentwith mor^ properly, that which is called divine juftice, is only be- 
juftice. nfcvolence exerting itfelf in a particular manner for the pro- 

pagation of general felicity. When God preferibes laws 
for regulating the conduct of his intelligent creatures, it is 
not becaufe he can reap any benefit from their obedience to 
thofe laws, but becaufe fuch obedience is necefiary to their 
own happinefs ; and when he punifhes the tranfgrefTor, it is 
not becaufe in his nature there is any difpofition to which 
the profpedt of fuch punifhment can afford gratification, 
but becaufe in the government of free agents punifhment is 
neceffary to reform the criminal, and to intimidate others 
from committing the like crimes. But on this iubjeft we 
need not dwell. It has been fhewn elfewhere (Metaphysics, 
n° 312.), that all the moral attributes of God, his holi- 
ness, justice, mercy, and truth, fhould be conceived 
as the fame divine benevolence, a&ing in different ways 
according to different exigencies, but always for the fame 
fublime end—the propagation of the utmoil poffible happi- 
nefs. 

The fubflance or efience of this felf-exiflent, ail-powerful, 
infinitely wife, and perfectly good Being, is to us wholly in- 
comprehenfible. That it is not matter, is fhewn by the 
procefs of argumentation by which we have proved it to 
exifl ; but what it is we know not, and it would be impious 
prefumption to inquire. It is fufficient for all the purpoles 
of religion to know that God is fome how or other pre- 
fent to every part of his works ; that exiftence and every 
poffible perfe&ion is effential to him ; and that he wifhes 
the happinefs of all his creatures. From thefe truths we 
might proceed to prove and illuifrate the perpetual fuper- 
intendance of his providence, both general and particular, 
over every the minuteft part of the univerfe : but that fubjedt 
has been difeuffed in a feparate article ; to which, therefore, 
we refer the reader. (See Providence). We (hall only 
obferve at prefent, that the manner in which animals are pro- 
pagated affords as complete a proof of the conilant fuperin- 
tendance of divine power and wifdom, as it does of the im- 
mediate exertion of thefe faculties in the formation of the 
parent pair of each fpecies. For were this bnfinefs of pro- 
pagation carried on by necejfary and mechanical laws, it is 
obvious, that in every age there would be generated, in each 

35 fpecies of animals, the very fame proportion of males to fe- 
But con- males that there was in the age preceding. On the other 
ftantly Fe- band, did generation depend upon_/br*K/7ow,r mechanifm, it 
workf' not conceivable but that, fince the beginning of the world, 

or, according to this hypotheii?, during the courfe of eterni- 
ty, feveral fpecies of animals fhould in fome age have ge- 
nerated nothing but males, and others nothing but females ; 
and that of courfe many fpecies would have been long fince 
extintt. As neither of thefe cafes has ever happened, the 
prelervation of the various fpecies of animals, by keeping up 
conftantly in the world a due, though not always the fame, 
proportion between the fexes of male and female, is a com- 
plete proof of the fuperintendance of divine providence, and 

.C ... It “ In (T-nrl we of that faying of the apoflle, that it is 
move, and have our being. 

in God we live. 
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Sect. II. Of the Duties and Sar.Elions of Natural 
Religion. 

From the fhort and very inadequate^ view that we have 
taken of the divine perfections; it is evidently our duty to 
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reverence in our minds the felf-cxiilent Being to whom they Duties^ 
belong. This is indeed not only a duty, but a duty of ^n<ai>'ni ; 
which no man who contemplates thefe perfections, and be- f 
lieves them to be real, can poffibly avoid the performance. — 
He who thinks irreverently of the Author of nature, can 36 
never have confidered ferioufly the power, the wifdom, and^veren« 
the goodnefs, difplayed in his works; for whoever has a

t;tu,j’r*k 
tolerable notion of thefe muff be convinced, that he who t<, God!* 
performed them has no imperfection ; that his power can 
accoraphfh every thing, which involves not a contradiction ; 
that his knowledge is intuitive, and free from the poffibility 
of error ; and that his goodnefs extends to all without parti- 
ality and without any alloy of felfrfh defign. This convic- 
tion muff make every man on whole mind it is impreffed 
ready to proftrate himfelf in the duff before the Author of 
his being ; who, though infinitely exalted above him, is the 
fource ©f all his enjoyments, conftantly watches over him 
with paternal care, and protefts him from numberlefs dan- 
gers. The fenfe of fo many benefits muff excite in his 
mind a' fentiment of the livelieft gratitude to him from 
whom they are received, and an ardent wifh for their conti 
nuance. 

Whilft filent gratitude and devotion thus glow in the Of whom 
breaft of the contemnlative man, he will be careful not to '-o P' ftivc 
form even a mental image of that all-perfeCt Being to whorn^^,1 

they are dire&ed. He knows that God is not material *, 
that he exifts in a manner altogether incomprehenfible ; that 
to frame an image of him would be to affign limits to what 
is infinite ; and that to attempt to form a pofitive concep- 
tion of him would be impioufly to compare himlelf with his 
Maker. 

The man who has any tolerable notion of the perfec- How he 
tions of the Supreme Being will never fpeak lightly of him, might 10 
or make ufe of his name at all but on great and iolemnbeipokq 
occalions. He knows that the terms of all languages are0l,a11 

inadequate and improper, when applied direCtly to him who 
has no equal, and to whom nothing can be compared ; and 
therefore he will employ thefe terms with caution. When he 
fpeaks of his mercy and compaffion,he will not confider them 
as feelings wringing the heart like the mercy and compaf- 
fion experienced by man, but as rays of pure and.difintereft- 
ed benevolence. When he thinks of the ftupendous fyftem 
of nature, and hears it, perhaps, laid that God formed it for 
his own glory, he will refled that God is fo infinitely exalt- 
ed above all his creatures, and fo perfed in himfelf, that he 
can neither take pleafure in their applaufe, as great men do 
in the applaufes of their fellow-creatures, nor receive any 
acceffion of any kind from the exiftence of ten thoufand 
worlds. The immenfe fabric of nature therefoie only dif- 
plays the glory or perfedions of its Author ta us and to 
other creatures who have not faculties to comprehend him in 
himfelf. 

When the contemplative man talks of ferving God, he What is 
does not dream that his Cervices can increafe the divine fell-^ 
city ; but means only that it is his duty to obey the divine| 
laws. Even the pronoun He, when it refers to God, cannot 
be of the fame import as when it refers to man ; and by the 
philotophical divine it will feldom be ufedbut with a mental 
allufion to this obvious diftindion. 

As the man who duly venerates the Author of his being 
will not fpeak of him on trivial occafions, fo will he be 
ftill further from calling upon him to witnefs impertinences 
and falfehood, (fee Oath). He will never mention his 
name but with a paufe, that he may have time to refled in 
filence on his numberlefs perfedions, and on the immenfe 
diftance between himfelf and the Being of whom he is 
fpeaking. The flighteff refledion will convince him that 
the world with all that it contains depends every moment 

upon 
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p«S( aI d uPon tfca* who formed it; and this conviflion will 
/Sons compel him to wifh for the divine protedlion af himfelf and 
of p i*'-31 his friends from all dangers and misfortunes. Such a wifh 

, Is in efFeft a prayer, and will always be accompanied with 
adoration, confeffion, and thankfgiving (fee Prayer). But 
adoration, con^eflions, application, and thankfgiving, coniti- 
tute what is called ivorjhtp, and therefore the worfhip of 
God is a natural duty. It is the addreffing of ourfelves as 
his dependants to him as the fupreme caufe and governor of 
the world, with acknowledgments of what we enjoy, and 
petitions for what we really want, or he knows to be con- 
venient for us. As if, ex. gr. I fhould in feme humble and 
compofed manner (fays Mr Wallafton) pray to that “ AL- 
mighty Being, upon whom depends the exiftence of the 
world, and by whsfe providence I have been preferved to 

Pivir this moment, and enjoyed many undeferved advantages, 
woifJpa that he would gracioufly accept my grateful fenfe and 
natf l ^'acknowledgments of all his beneficence towards me; that he 
^’1 would deliver me from the evil confequences of all my tranf- 

greffions and follies; that he would endue me with fuch 
difpofitions and powers as may carry me innocently and 
fafely through all future trials, and may enable me on all 
occafions to behave myfelf conformably to the laws of rea- 
fon pioufly and wifely ; that He would fuffer no being to 
injure me, no misfortunes to befal me, nor me to hurt my- 
felf by any error or mifeondudt of my own ; that he would 
vouchfafe me clear and diftinct perceptions of things ; with 
fo much health and profperity as may be good for me ; 
that I may at leaf! pafs my time in peace, with content- 
ment and tranquillity of mind ; and that having faithfully 
diicharged my duty to my family and friends, and endea- 
voured to improve myfelf in virtuous habits and ufefui 
knowledge, I may at laft make a decent and happy exit, 
and find myfelf in feme better Hate.” 

That an untaught favage would be prompted by tnJlmB 
to addrefs the Supreme Being in fuch terms as this, we are 
fo far from thinking, that to us it appears not probable that 
fuch a favage, in a Hate of folitude, would be led by inftindl 
to fuppofe the exiftence of that Being. But as foon as the 
being and attributes of God were, by whatever means, made 
known unto man, every fentiment expreffed in this prayer 
muft neceffarily have been generated in his mind; for not 
to be fenfible that we derive our exiftence and all our en- 
joyments fiom God, is in effedt to deny his being or his 
providence ; and not to feel a wifh that he would give 
us what we want, is to deny either his goodnefs or his 
power. 

The worfhio of God therefore is a natural duty refulting 
from the contemplation of his attributes and a fenfe of our 
Own dependence. But the reafoning which has led us to 
this conclulion refpedts only private devotion ; for it is a 
queftion of much greater difficulty, and far enough from 

publ wor-being yet determined, whether public worfhip be a duty of 
liiip.lii- that religion which can with any propriety be termed na~ 

tura]kli tura^ Mr Wollafton indeed politively affirms that it is, 
gion1 ' and endeavours to prove his pofition by the following argu- 

ments. 
“A man (fays he) may be confidered as a member of 

£M|“fcrt5 fome focjety. and as fuch he ought to worfhip God if he has 
the opportunity of doing it, if there be proper prayers ufed 
publicly which he may refort to, and if his health, &c. permit. 
Or the fociety may be confidered as one body, that has com- 
mon interefts and concerns, and as fuch is obliged to worfhip 
the Deity, and offer one prayer. Befides, there are many who 
know not of themfelves how to pray ; perhaps cannot fo 
much as read. Thefe mufi: be taken as they are; and con- 
fequently feme time and place appointed where they may 

religion. 
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have fuitable prayepi read to them, and be guided in their Dutie'and 
devotions. And further, towards the keeping mankind in ■ 
order, it is neccjfary there fhould be fome religion profefted, 
and even eftablifhed, which cannot be without public worfhip,' 
And were it not for that fenfe of virtue which is principally 
preferved (io far as it is preferved) by national forms and 
habits of religion, men would foon lofe it ail, run wild, 
prey upon one another, and do what elfe the worft of fa- 
vayes do.” 

Thefe ate in themfelves juft obfervations, and would come 
with great force and propriety from the tongue or pen of a 
Chriftian preacher, who is taught by revelation that the 
Mafter whom he ferves has commanded his followers ‘‘ not 
to forfake the affembling of themfelves together,” and has 
promifed, “ that if two of them (hall agree on earth as touch- 
ing any thing that they fhall afk, it fhall be done for them 
of his Father who is in heaven.” As urged by fuch a man 
and on fuch grounds, they would ferve to fhow the fitnefs of 
the divine command, and to point out the benefits which a 
religious obedience to it might give us reafon to expett. 
But the author is here profeffing to treat of natural religion, 
and to ftate the duties which refult from the mere relation 
which fubfifts between man as a creature and God as his 
creator and conftant preferver. Now, though we readily 
admit the benefits of public worfhip as experienced under 
the Chriftian difpenfation, we do not perceive any thing in 
this reafoning which could lead a pious theift to expeft the 
fame benefit previous to all experience. When the author 
thought of national forms and ejiabli/hments of religion, he cer- Borrowed 
tainly loft fight of his proper fubjeft, and, as fuch writersp0/11 revei 

are too apt to do, comprehended under the religion of na- a 10a' 
ture what belongs only to that which is revealed. Natural 
religion, in the proper fenfe of the words, admits of no parti- 
cular forms, and of ner legal eJlablj/Jjment, Private devotion 
is obvioufly one of its duties, becaufe fentiments of adora- 
tion, conftffion, fupplication, and thankfgiving, neceffariiv 
fpring up in the breaft of every man who has juft notions of 
God and of himfelf: but it is not fo obvious that fuch no- 
tions would induce any body of men to meet at fated times 
for the purpofe of expreffing their devotional fentiments in 
public. Mankind are indeed focal beings, and naturally 
communicate their fentiments to each other; but we cannot 
conceive what fhould at firft have led them to think that 
public worfiftp at ftated times would be acceptable to the 
ielf-exiftent Author of the univerfe. In cafe or a famine, or 
any other calamity in which the whole tribe was equally in- 
volved, they might Ipeak of it to each other, inquire into 
its caufe, and in the extremity of their diftrefs join perhaps 
in one fervent petition, that God would remove it. In the 
fame manner they mightbe prompted to pour forth occafional 
ejaculations of public gratitude for public mercies ; but it 
does not follow from thefe incidental occurrences that they 
would be led to inftitute times and ■ places and forms of- 
national worfhip, as if they believed the omnifeient Deity 
more ready to bear them in public than in private. That 
the appointment of fnch times and forms and places is be- 
neficial to fociety, experience teaches us; and therefore it is 
the duty, and has been the practice, of the fupreme mayiltrate 
in every age and in every civilized country to provide for 
the maintenance of the national worfhip. But this practice 
has taken its rife, not from the deductions of realon, but 
either from direft revelation, as among the Jews and 
Ghriftians ; or from tradition, which had its origin in fome 
early revelation, as among the more enlightened Pagans 01 
andent and modern times. 

We hope that none of our readers will be fo urjuft as to 
fuppoie that by this difquiikioa we mean, in any degree, to 

call ‘ 
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call m qiicfUon the fitnefa or the duty of public worfhip. 
'I'his is fo far from our intentioa, that vve firmly believe 
with Mr Wollaftort, that what piety remains among us is to 
be attributed in a great meafure to the practice of frequent- 
ing the church on Sundays; and that it is the negleft of 
this particular duty which has rendered the prefent genera- 
tion of men lefs pious, lefs humble, and more prone to fac- 
tion, than their fathers were, who made it a point every 
Lord’s day to unite with feme congregation of Chriftians in 
the public worfhip of their Creator and Redeemer. But 
whilft we are convinced of the importance and neceffity of 
this too much neglected duty, and could wifh to imprefs 
our conviction upon the minds of all our readefs, we do not 
apprehend that we leflen its dignity, or detract from the 
weight of almoft imiveral practice, by endeavouring to de- 
rive that practice from its true fource, which appears to us 
to be not human reafoc, but divine revelation. 

But whatever doubts may be entertained with refpedt to 
the origin of public worfhip, there can be none as to the 
foundation of moral virtue. Reafon clearly perceives it to 

tural reli-* t^ie our Maker, that every individual of the human 
gion. racefhould treat every other individual as, in fimilar circum- 

ftances, he could julfly expedt to be treated himfelf. It is 
thus only that the greateft fum of human happinefs can be 
produced (fee Moral Philosophy, n° 17. and 135.) ; for 
were all men temperate, fober, jufl in their dealings, faithful 
to their promifes, and charitable to the poor, &c. it is ob- 
vious that no miferies would be felt upon earth, but the few 
which, by the laws of corporeal nature, unavoidably refult 
from the union of our minds with fyftems of matter. But 
it has been already fhown, that the defign of God in forming 
fentient beings was to communicate to them fome portion, 
or rather fome refemblance, of that felicity which is effential 
to himfelf; and therefore every a<P:ion which in its natural 
tendency co-operates with this defign muff be agreeable to 
fam, as every adlion of a contrary tendency muil be dif- 
ag reeable. 

From this reafoning it follows undeniably, that we are 
obliged not only to be juft and beneficent to one another, 

'L but alfo to abftain from all unneceflary cruelty to inferior 
Cruelty to animals. That we have a right to tame cattle, and employ 
the inferior them for the purpofes of agriculture and other arts where 
animals a ftrength is required, is a polition which we believe has never 

been controverted. But if it is the intention* of God to com- 
municate, in different degrees according to their different 
ranks, a portion of happinefs to all his creatures endowed 
with fenfe, it is obvious that we fin againft him when we 
fubjedf even the horfe or the afs to greater labour than he 
is able to perform ; and this fin is aggravated when from 
avarice we give not the animal a fufficient quantity of food 
to fupport him under the exertions which we compel him to 
make. That it is our duty to defend ourfelves and our 
property from the ravages of beafts of prey, and that we 
may even exterminate fuch beafts from the country in which 
we live, are truths which cannot be queftioned ; but it has 
been the opinion of men, eminent for wi'dom and learning, 
that we have no right to, kill an ox or a fheep for food, but 
in confequence of the divine permiffion to Noah recorded in 
the ninth chapter of the book .of Genefis. Whether this 
opinion be well or ill founded we fhall not pofitively deter- 
mine, though the arguments upon which it is made to reft 
are of fuch a nature as Yhe faftnonable reafonars of the pre- 
fent day would perhaps find it no eafy talk to anfwer ; but 
it cannot admit of a doubt, that, in killing fuch animals, 
v/e are,, in duty to their Creator and ourt, bound to put 
them to the leaft poffible pain. If this be granted, and we 

Ao not fee how it can be denied,by any man convinced of 

L O G Y. Pan,; 
the benevolence of the Deity, it is ftill rftore evident that we Duties^ ( 
aft contrary to the divine will when, for our mere amufe- bn Sion, ’ 
ment, we torture and put to death fuch animals as are con- ^ n,atural | 
feffedly not injurious to ourfelves, or to any thing upon which ( 
the comforts of life are known to depend. We are indeed 
far from being convinced with the poet, that infefts and 
reptiles “ in mortal fufferance feel as when a giant dies/> 

(fee Pleasure and Physiology, Seft. viii.) ; but their 
feelings on that occafion are certainly inch, as that, when we 
wantonly inflift them, we thwart, as far as in our power, the 
benevolent purpofe of the Creator in giving them Iffe and 
fenfe. Let it be obferved too, that the man who praftifes 
needlefs cruelty to the brute creation is training up his mind 
for exerciftng cruelty towards his fellow-creatures, to his 
ilaves if he have any, and to his fervants; and by a very 
quick progrefs to all who may be placed beneath him in the 
fcale of fociety. 

Such are the plain duties of natural religion ; and if they 
were univerfally praftifed, it is felf-evident that they would 
be produftive of the greateft happinefs which mankind could 
enjoy in this world, and that piety and virtue would be 
their own reward. They are however far from being uni- 
verfally praftifed ; and the confequence is, that men are fre- 
quently raifed to affluence and power by vice, and fome- 
times funk into poverty by a rigid adherence to the rules o£ 
virtue. 

This being the cafe, there can be no queftion of greater 
importance, while there are few more difficult to be anfwer- 
ed, than What are the fanftions by which natural religion 
enforces obedience to her own laws V* It is not to be lup- 
pofed that the great body of mankind fhould, without the 
proipeftof an ample reward, praftife virtue in thofe-inffancesfjatlfrj| 
in which fuch praftice would be obvioufly attended with religion dj. 
injury to themfelves ; nor does it appear realonable in any b&'W11 

man to forego prefent enjoyment, without the well-grounded 
hope of thereby fecuring to himlelf a greater or more per-^ate> 
manent enjoyment in reverfion. Natural religion therefore, 
as a fyftem of doftrines influencing the conduft, is exceeding- 
ly defeftive, unlefs it affords fufficient evidence, intelligible 
to every ordinary capacity, of the immortality of the foul, or 
at leaft of a future ftate of rewards and puniihments. That 
it does afford this evidence, is ftrenuoufly maintained by fome 
deifts, and by many philofophers of a different defeription, 
who, though they profefs Chriftianity, feem to have fome 
unaccountable dread of being deceived by their bibles in 
every doftrine which cannot be propped by the additional 
buttrefs of philofophical reafoning. ^ 

One great argument made ufe of to prove that the ini-ghe genc. 
mortality of the foul is among the doftrines of natural reli-ral expec- 
gion, is the univerfal belief of all ages and nations that men Nation of» 
continue to live in fome other ftate after death has feparatedll1^ | 
their fouls from their bodies. “ Quod fi omniim confenfus 
nalura vox eft: omnefque, qui ubiqui font, confentiunt effe 
aliquid,quod ad eospertineat, qui vitacefferint: nobis quoque 
idem exiftimandum eft : et fi, quorum aut ingenio, ant vir- 
tute animus excellit, eos arbitramur, quia natura optima funt, 
cernere naturae vim maxime: verihmile eft, cum optimus 
quifque maxime pojieritati ferviat, effe ahquid, cujus is poft 
mortem fenfum fit, habiturus. Sed ut deos effe natura opi- 
namur, qualefque fint, ratione cognofcimus, fic permanere 
animos arbitramur confenfu nationum omnium ** C,cir' , 

That thi§ is a good argument for the truth of the doc-j^: ^ 
trine, through whatever channel men may have received it, l6‘ 
we readily acknowledge ; but it appears not to us to be any 49 
proof of that doftrine’s being the deduftion of human rea-Not tne^ 
foning. The popular belief of Paganifm, both ancient 
modern, is fo fantaftic and abfurd, that it could never have 

been 
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< md been rationally inferred from what nature teaches of God 

and the foul. In the Elyfium of the Greek and Roman 
poets, departed fp’rits were vifible to mortal eyes; and mutt 
therefore have been clothed with fome material vehicle of 
fufhcient denfity to reflect the rays of light, though not to 
relift the human touch. In the mythology of the northern 
nations, as decealed heroes are reprefented as eating and 
drinking, they could not be confydered as entirely divefted of 
matter; and in every popular creed of idolatry, future re- 
wards were fnppofed to be conferred, not for private virtue, 
but for public violence, upon heroes and conquerors and the 
deftroyers of nations. Surely no admirer of what is now 
called natural religion will pretend that thefe are part of its 
doftrines ; they are evidently the remains of lome primev?.! 
tradition obfcured and corrupted in its longprogrefs through 
ages and nations. 

The philoiophers of Greece and Rome, defpifing the po- 
jClje

P
rs
l pular mythology of their refpedtive countries, employed 

refpling much time and great talents in difquifitions concerning the 
afure human foul and the probability of a future ftate ; and if 
tiaK! the genuine conclulions of natural religion ©n this fubjedl are 

anywhere to be found, one would naturally look for them in 
the writings of thofe men whofe genius and virtues did 
honour to human nature. Yet it is a faff which cannot be 
controverted, that the philofophers held fuch notions con- 
cerning the fubftance of the foul and its ftate after death as 
could afford no rational fupport to fuffering virtue, (fee 
Metaphysics, Part III. chap. 4). Socrates is indeed an 
exception. Confining himfelf to the ftudy of ethics, and 
defpifing thofe metaphyfical fubtilties with which fo many 
others had bewildered themlelves, that excellent perfon in- 
ferred by the common moral arguments (fee Moral Pair 
LOSOPHY, n? 232—246), that the reality of a future ftate 
of rewards and punifhments is in the higheft degree proba- 
ble. He was not, however, at all times abfolutely convinced 
of this important truth ; for a little before his death he 
faid to fome who were about him, “ I am now about to 
leave this world, and ye are ftill to continue in it; which of 

5 ns have the better part allotted us, God only knows 
Afoi* Soc. And again, at the end of his moft admired difcourfe concern- 

ing the immortality of the foul, delivered at a time when he 
mull have been ferrous, he faid to his friends who came to 
pay their laft vifit, “ I would have you to know that 
I have great hopes that I am now going into the company 
of good men ; yet I would not be too peremptory and confi- 
dent concerning it 

Next to Socrates, Cicero was perhaps the moft refpecftable 
of all the philofophers of antiquity ; and he fee nr to have 
Itudied this great queftion .with uncommon care : yet what 
were his conclulions ? After retailing the opinions of various 
fages of Greece, and fhowing that fome held the foul to be 
the heart ; others, the l/ood in the heart; lome, the brain ; 
others, the breath ; one, that it was harmony ; another, that it 
was number; one, that it was nothing at all; and another,fthat 
it was a certain quintejfence without a name, but which might 
properly be called —he gravely adds, “ Harum fen- 
tentiarum qua: vera fit. Dens aliquis viderit: quae verifimil- 
lima, magna queftio eft ITe then proceeds to give his 
own opinion ; which, as we have fhown elfewhere, was, that 
the foul is part of God. 

Po us who know by other evidence that the foul is im- 
mortal, and that there will be a future ftate in which all the 
obliquities of the preleat fhall be made ftraight, the argu- 
ment drawn from the moral attributes of God, and the un- 
equal diftribution of the good things of this life, appears to 
have the force of demonftration. Yet none of us will furely 
pretend to fay that his powers of reafoning are greater 
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than were thofe of Socrates and Cicero : and therefore thePud^ an<* 
probability is, that had we been like them deftituteof the 
light of revelation, we fhould have been diflurbed by the re]— 
fame doubts, and have faid with the latter, upon reading the 1 (r— 
arguments of the former as detailed by Plato, “ Nefcio 51 

quomodo, dum lego, affentior : cum pofui librum, et mecum^^j1.0’^ 
ipie de immortalitate animorum ca-pi cogitare, affcnfio illa(g re^cia. 
elabitur _ tion we 

No one, we hope, will fufpedb us of an impious attempt 
to weaken the evidence of a future ftate, God forbid ! The^Ul^t:e(j 
expectation of that ftate is the only fupport of virtue and them, 
relig ion ; and we think the arguments which we have ftatedf ibid. 
elfewhere, and referred to on tire prefent occafion, make the 
reality of it fo highly pfobable, that, though there were no 
other evidence, he would aft a very foolifh part who fhould 
confine his attention wholly to the prefent life. But we do 
not apprehend that we dan injure the caufe either of virtue 
or of religion, by confefiing, that thofe'arguments which left 
doubts in the minds of Socrates and Cicero appear not to 
us to have the force of complete demonjlration of that life 
and immortality which our Saviour brought to light through 
the gofpel. ^ , 

Were the cafe, however, otherwife ; were the arguments Natural re- 
which the light of nature affords for the immortality of the*‘^on ^as 

human foul as abfolutely convincing as any geometrical de-’’° 
monitration—natural religion would ftill be defective; be-iy recon-~ 
caufe it points out no method by which fuch as have offend-tiling the 
ed God may be certainly reftored to Iris favour, and to theW'Tto 

hopes of happinefs which by their fin they had loft. The liuners“ 
he who knows whereof we are made would (how hi ml elf 
placable to finners, and that he would find fome way to be 
reconciled, might perhaps be reafonably inferred from the 
coniideration of his benevolence difplayed in his works* 
But when we come to inquire more particularly how we 
are to be reconciled, and whether a propitiation will be re. 
qirired, nature flops fhort, and expe&s with impatience the 
aid of fome particular revelation. That God will receive 
returning finners, and accept of repentance inftead of perfect 
obedience, cannot be certainly known by thofe to whom he 
has not declared that he will. For though repentance be 
the moft probable, and indeed the only means of reconcilia- 
tion which nature fuggefts ; yet whether he, who is of purer 
eyes than to behold iniquity, will net require fomething 
further before he rellore finners to the privileges which they 
have forfeited, mere human reafim has no way of difeover- 
ing. From nature therefore arifes no fufficient comfort to 
finners, but anxious and endlels folicitude about the means 
of appeafing the Deity. Hence thofe divers ways of facrifi- 
cing, and thofe numberlefs fuperftitions which overfpread the 
heathen world, but which were fo little fatisfaftory to the 
wifer part of mankind, that, even in thofe days of darknefs, 
the philofophers frequently declared that, in their opinion, 
thofe rites and oblations could avail, nothing towards appea- 
fing the wrath of an offended God, or making their prayers 
acceptable to him. Hence Socrates and one of Iris dif. 
ciples are reprefented by Platof asexpe&ing a perfon divine- f. jn 
ly commiffioned to inform them whether facrifices be ac- c\da. 
ceptable to the Deity, and as refolving to offer no more till 
thatperfon’s arrival, which they pioufly hoped might beat 
no great diftauce. 

Tiffs darkneis of the pagan world, which the beft of menTf.efe' 
who lived under it fo pathetically deplored, is to us whodoubu re. 
live under the iunfhine of the golpel happily removed by rnovec‘ A 
the various revelations contained in the feriptures of the 01dt!lc r’cii- * 

'ihefe taken together, tin and New Teftaments. 
order in which they were given, exhibit fuch a difplay of 
providence, fuch a iVftenff of doftrines, and fuch precepts of 
S..' praoticai. 
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Duti?s andjpfafUcal wiulom, as tlie Ingenuity of man could never have 
faruSHons aitcovered, I'he Chrlftian, with the fcriptures in his hands, 

can regulate his condud by an infallible guide, and reft his 
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Part II. Of REVEALED T H E O L O G Y. 

Many pre- TN every civilized country the popular fyftem of theology 
tenceo to 1 pas claimed its origin frc m divine revelation. The Pa- 
revchtion, g?ng 0f antiquity had their augurs and oracles ; the Chineie 

have their infpired teachers Confucius and Fohi ; the Hin- 
doos have their facred books derived from Brahama ; tne 
followers of Mahomet have their koran didated by an angel ; 
and the Tews and Chriftians have the fcriptures of the Old 
and New Teftaments, which they believe to have been writ- 
ten by holy men of old, who fpake and wrote as they were 
moved by the Holy Ghoft. 

That the claims of ancient Paganifm to a theology de- 
rived from heaven, as well as the iimilar claims of the Chinefe, 
Hindoos, and Mahometans, are ill founded, has been fhown in 
various articles of this work, (fee China, Hindostan, Ma- 
hometanism, Mythology, and Polytheism) ; whilil;, 
under the words Religion, Revelat ion, and Scripture, 

.rj we have fufficiently proved the divine infpiration of the 
Th.n.uh jewifh and Chiiftian fcriptures, and of courfe the divine 
the Jewi fil origin of Jewifh and Chriftian theology. Thefe indeed are 
and Chn-^ fyftems 0f theology, but parts of one fyftem which 

Siwale- was gradually revealed as men were able to receive it and 
alone true, there!ore both fcriptures nauffc be ftudied by the Chriftian 

divine. ... r 
There is nothing in the facred volume which it is not of 

importance that he fhould underhand whofe office it is to 
be a teacher of religion ; for the whole proceeds from the 
fountain of truth : but fome of its doiftrines are much more 
important than others, as relating immediately to man’s 
tverlafting happinefs ; and thefe it has been cuftomary to 
arrange and d*igeft into regular fyftems, called bodies or injh- 
tutes of Chriftian theology. Could thefe artificial fyftems be 
formed with perfedl impartiality; they would undoubtedly 
be ufeful, for the bible contains many hiftorical details, but 
remotely related to human falvation ; and even of its moft 
important truths, it requires more time and attention than 
the majority of Chriftans have to beftow, t© difcovcr the 
mutual connedtion and dependence. 

C'ommon Artificial fyftems of theology are commonly divided into 
divifiors of two great parts, the theoretic prnBical{ and thefe again 
revealed are fubdivided into many inferior branches. Under the 
theology, t^eoret;jc part are fometimes claffed, 

1. Dogmatic theology; which comprehends an entire fyftem 
of all the dogmas or tenets which a Chriftian is bound to 
believe and profefs. The truth of thefe the divine mult 
clearly perceive, and be able to enforce upon his audience: 
and hence the neceffity of ftudying w'hat is called, 

2. The exegefis-, or the art of attaining the true fenfe o 
the holy fcriptures ; and, 

q. Hermeneutic theology, or the art of interpreting and 
explaining the fcriptures to others; an art of which no man 
can be ignorant who knows how to attain the true fenfe of 
them himfelf. 

4. Polemical theology, or controverfy ; and, 
Moral theology, which is diftinguifhed from moral 

phtlofophy, or the fimple doftriue of ethics, by teaching a 
much higher degree of moral perfection than the mere light 
of reafon could ever have difeovered, and adding new mo- 
tives to the praCtice of virtue. 

The practical fciences of the divine are, 
x. Homiletic, or pajloral theology; which teaches him to 

adapt his difeourfes from the pulpit to the capacity of his 

hearers, and to purfue the beft methods of guiding them by 
his doCtrine and example in the way of falvation. 

2. Catechetic theology, or the art of teaching youth and 
ignorant perfons the principal points of evangelical doCtrine, 
as well with regard to belief as to praCtice. 

3. Cafuiftic theology, or the fcience which decides on 
doubtful cafes of moral theology, and that calms the fern- 
pies of confcience which arife in the Chriftian s foul during 
his journey through the prefent world. 

have mentioned thefe diviiions and fubdivifions of 
the fcience of theology, not becaufe we think them impor- 
tant, but merely that our readers may be at no lofs to un- 
derftand the terms when they meet with them in other ^ 
works. Ot fuch terras we {hall ourfelves make no life, forufeleu. 
the greater part of them indicate diftinftions where there is 
no difference, and tend only to perplex the ftudent. As 
the truths of Chriftianity are all contained in the fcriptures 
of the Old and New Teftaments, it is obvious that dogma- 
tic theology muft comprehend the fpeculative part of that 
which is called moral, as well as every doCtrine about which 
controverfy can be of importance. But no man can extract 
a fingle dogma from the bible but by the practice of what 
is here called the exegejis ; fo that all the fubdivifions of this 
arrangement of theoretical theology muft be ftudied together 
as they necefiarily coalefce into one. The fame thing js true 
of the three branches into which praftical theology is here 
divided. He who has acquired the art of adapting his ho- 
milies to the various capacities of a mixed audience, will 
need no new ftudy to fit him for inflru&ing children, and the 
moft ignorant perfons who are capable of inftrufrion ; and 
the complete mafter of moral theology will find it no very 
difficult talk to refolve all the cafes of confcience which he 
can have reafon to fuppofe will ever be fubmitted to Ins 
judgment. For thefe reafons we fhaU not, in the fhort fum- 
mary which our limits permit us to give, trouble either our- 
frives or our readers with the various diyifions and iubdivi- 
fions of theology. Our preliminary dire&ions will (how them 
how we think the fcience fhould be ftudied ; and all that 
we have to do as iyfem-builders, a title of which we are far 
from being ambitious, is to lay before them the view which 
the fcriptures prefent to us of the being and perfections ot 
God, his various difpenfations toman, and the duties thence 
incumbent upon Chriftians. In doing this, we fhall follow 
the order of the divine dilpenfations as we find them recorded 
in the Old and New Teftaments, dwelling longeft upon thofe 
which appear to us of moft general importance. But as we 
take it for granted that every reader of this article will have 
previoufly read the whole facred volume, we fhall act 
fcruple to illuftrate dogmas contained in the Old 1 eftament 
by texts taken from the New, or to confirm do&rines pe- 
culiar to the Chriftian religion by the teftimony of Jewilh 
prophets. 

Sect. I. Of God and his Attributes. 

In every fvftem of theology the firft truths to be be-The i- 1*1 1 .  ott-nEnf-ps ofreve *■***   - . • . 
eved are thofe which relate to the being and attributes ofreve ^ 

:r, therefore, who records t^the Bei"! od. The Jewifh lawgiver, therefore, who recoros 
rlieft revelations that were made to man, begins his hi-0f God 
jry with a difplay of the power and wifdom of God ‘n ffiebe ^ 
cation of the world. lie does not inform his country- men, 
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I od and ms", and expefi them to believe* upon the authority of his 
|^a“n' divine commifiion, that God cxifts ; for he well knew that 

the being of God mu ft be admitted, and tolerably juft no- 
tions entertained of his attributes, before man can be re- 
quired to pay ary regard to miracles which afford the only 
evidence of a primary revelation. “ In the beginning (fays 
he) God created the heavens and the earth.” Here the 
being of God is affumed as a truth univerfally received ; but 
the fentence, fhort as it is, reveals another which, as we 
fhall afterwards fhew, human reafon Could never have dif- 
covered. 

It will however be proper, before we confider the crea- 
tion of the world, and compare what the fcriptures fay of it 
with the opinions of the moll enlightened ancients on the 
fame fubjedt, to attend to the appellation which is here 
given to God ; and inquire what light is thrown upon it 
by fubfequent revelations. The pailage in the original is 
fcTibKmnmrina, where it is remarkable that the Creator is 

„iU1. denominated by a noun in the plural number, frgnifying li- 
my derio- terally “ perfons under the obligation of an oath to perform 
n-;ation certain conditions.” I'his is certainly a very extraordinary 

' «e Ee ^tnora‘nat‘on f°r ^ one fupreme and felf-exiftent Being ; 
Min the and wllat: a^s t0 t^ie ftrangenefs of the phrafeology is, that 
l>ik of the verb with which this plural noun is made to agree is 
<Judis put in the frngular number- V/hat now could be the facred 

hiftorian’s motive for exprefling himfelf in this manner ? His 
ftyle is in general remarkable for its plainnefs and gram- 
matical accuracy; and we believe it would be difficult to 
find in all his five books a tingle phrafe not relating to the 

I Supreme Being in which there appears fuch a violation of 
concord. 

In anfwer to this queftion, it has been faid, that Mofes 
ufes the plural noun to exprefs in a magnificent way the 
majefiy of God, juft as it is cuftomary for kings and earthly 
potentates, when publifhing edidts and laws, to call them- 
telves we and us. But there is no evidence on record that 
fuch a mode of fpeaking was introduced among kings at a 
period Co early as the era of Mofes. Pharaoh was probably 
as mighty a potentate as any who then reigned uoon the 
earth ; but though he is often mentioned by the fame facred 
hiftorian as iffuing edidts with regal authority, he is no- 
where reprefented as fpeaking of himfelf in the 'plural num- 
ber. Let it be obferved, too, that whenever this phrafeo- 
logy was introduced among men, the plural noun was in 
every grammatical tongue joined to a plural verb ; whereas 
Mofes not only 'puts the noun and the verb in different 
numbers in the verfe under conlideration, but afterwards 
reprefents the ernbx as faying, “ let us make man in our 
image and, “ behold the man is become as one of us.,, 

Such phrafes as thefe laft were never ufed by a frngle man, 
and therefore cannot have been borrowed from human idioms. 

Do they then denote a plurality of gods ? No ; there is 
nothing which the fcriptures more frequently or more earneft- 
ly inculcate than the unity of the divine nature. The texts 
afferting this (treat and fundamental truth are almoft num- 

Hpit. iv. berlefs. “ Unto thee (fays Moles to his countrymen j-) it 
Sfmd 35. was fhewed, that thou mighteft know that the Lord is God; 
T ' there is none -elfe lejicles him. Know therefore that the 

Lord he is God in heaven above and upon the earth beneath : 
there is none elfe. And again, “ Hear, O Ifrad, the Lord our 
God Lord,” or, as it is exprefled in the original, “ Je- 
hovah ourGod is one Jehovah,” one Being to whom exiftence 
is effential, who could not have a beginning and cannot 
have an end. In the prophecies of Ifaiah, God is intro- 

|ah xiv.duced as repeatedly declaring “ I am Jehovah, and there 
I^‘ *s none tlf1 j there is no God bejides me; that they may 

know from the rifmg of the fun and from the weft, that 
there is none LJides me : I am fehevah, and there is none e!fe : 
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Is there a God befides me ? Yea thefe is no God; I know God and 
not any.” In perfed harmony with thefe declarations of h!s ami- 
Mofes and the prophets, our Saviour, addrefiing himfelf to iiUfcs~ , 
his Father, fayssj, “ This is li:e eternal, that they might 3 xvli. 
know 7 hee, the only true God, and Jefus Chtift whom Thouj. 
haft fentand St Paul, who derived his doeftrine from his 
divine Mafter, affirms jj, that “an idol is nothing in the 
world ; and that there is none other God but one.” ° 4. 

The unity of the divine nature, which, from the order 
and harmony of the world, appears probable to human 
reafon, thefe texts of revelation put beyond a doubt. Hence 
the fir ft precept of the Jewifh law, and, according to their 
©wn writers, the foundation of their whole religion, was, 
“ Thou ftult have none other gods before Me.” Hence, too, 
the reafon of that ftridfc command to Jews and Chriftians 
to give divine worftiip to none but God : Thou fnalt 
worfhip the Lord thy God, and him only {halt thou ferve ;” 
became he is God alone. Idim only mull we fear, becaufe 
he alone hath infinite porver; in him alone muft we truft, 
becaufe “ he only is cur rock and our falvation ;” and to him 
alone muft we direfit our devotions, becaufe “ he only know- 
eth the hearts of the children of men.” 

It is paft difpute, then, that the word mn'rK does not in-Denotes a 
dicate a plurality pf gods. In the opinion, however, ofP)urality cf 
many eminent divines, it denotes, by its junaion with 
lingular verb, a plurality of perfons in the one Godhead; and head. 
fome few^ iiave contended, that by means of this peculiar 
conftruaion, the C-hnilian doanne of the 1 nnity mav be 
proved from the firft chapter of the book of Geneils, ‘ To 
this latter opin on we can by no means give our affent. 
ihat there are three diftinil perfons in the ode divine nature 
may be inferred with fufficient evidence from a multitude 
of paffages in the Old and New Teftaments diligently com- 
pared together ; but it would perhaps be rafh to reft the 
proof of lo fublime a rnyftery upon any fingle text of holy 
leripture, and would certainly be fo to reft it upon the text 
in queftion. That Mofes was acquainted with this boc- 
tiine, we, to whom it has been explicitly revealed, may rear 
fonably conclude from his fo frequently making a plural 
name of God to agree with a verb in the fingular number ; 
but^ had we not poffeffed the brighter light of the New 
I eftament to guide us, we fhould never have thought of 
drawing fuch an inference. For fuppofing the word dti'jk to 
denote clearly a plurality of perfons, and that it cannot pof- 
fibly figniiy any thing elfe, how could we have known that 
the number is neither more nor Ids than three, had it not 
been afeertained to us by fubfequent revelations ? 

There are indeed various paffages in the Old Teftament, 
of the phrafeology of which no rational account can be given, 
but that they indicate more than one perfon in the God- 
head. Such are thofe texts already noticed ; “ and the 
Lord God faid, let us make man in our image, after our 
likeneis ; and “ the Lord God faid, behold the man is be- 
come like one of us.” To thefe maybe added the fol- 
lowing, which are to us perfe&ly unintelligible upon any 
other fuppofition; “ and the Lord God faid, jet us go down, 
and there cowound their language f.” “ If I be a Afafer (in f- Gen. xi 
the Hebrew adonim, masters), where is my fear j “ The <5, 7- 
feai of the Lord (Jehovah) is the beginning of wifdom,^ Mai. i. 6. 
and the knowledge ot the Holy (in the Hebrew holy o -ns) 
is underftandingjj.” “Remember thy Creator (Hebrew,,, Prov • 
thy Creators) in the days of thy youth*.” “And nowio. ' ’1 ’ 
the Loan God and his Spirit hath fent me (j.” “ Seek ye* Eccl. 
out of the book or the Lord and read ; for my mouth itx*’- I; 
hath commanded) afadhis spirit it hath gathered them 

'Ihat thefe texts imply a plurality of divine perfons,^H'dah0* 
feems to us incontrovertible. It has been already ob-x-’uuv. 16. 
lerved, that when Mofes reprefents God as faying, let us 

3 I make 
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God and make man, the majefty of the plural number had not been 
hi' attri- aci0pted by earthly fovereigns; and it is obvious that the 

. b'Li^es' Supreme Being could not, as has been abfurdly fuppofed, 
call upon angels to make man ; for in different places of 

* Job ix. 8- fcripture * creation is attributed to God alone. Hence it is 
I fa. xlv./j/ that Solomon fpeaks of Creators in the plural number, though 

he means only the one Supreme Being, and exhorts 
men to remember them in the days of their youth. In 
the paffage firft quoted from liaiah, there is a diltmftion 
made between the Lord Crod and his Spirit ; and in the 
other, three divine perfons are introduced, viz. the Speaker, 
the Lord, and the Spirit of the Lord. It does not, how- 
ever, appear evident from thefe paffages, or from any other 
that we recoiled in the Old Teflament, that the perfons in 
Deity are three and no more : but no tober Chriilian will 
harbour a doubt but that the precife number was by fome 
means or other made known to the ancient Hebrews; for in- 
quiries leading to it would be naturally fuggefled by the 
form in which the high-pneff was commanded to bleis the 
people. “ The Lord blefs thee and keep thee. 'I he Lord 
make his face to fhine upon thee, and be gracious unto 
thee. The Lord lift up his countenance upon thee, and 

f Numb. vi. give thee peace f.”. _ Sk ■ , , .f . 
a^, 25, 26. Of this benedi&ion it has been well obferved, that it its 

three articles be attentively conhdered, tney wull be found 
to agree refpeftively to the three perfons taken in the ufual 
order of the Father, the Son, and the Holy Ghost. 
The Father is the author of bleftng and prefervation. Grace 
and illuminatian are from the Son, by whom wrehave “ the light 
of the knowledge of the glory of God, in the face of Jefus 
Chrifl.” Peace is the gift of the Spirit, whofe name is the 
Comforter, and whofe firft and belt fruit isthework oipeace (1). 

A^L Similar to this benedidion, but much more explicit, is 
in unity the the form of Chriftian baptifm ; which, to us who live under 
<lo6lrine of the funfhme ol the gofpel, eftablifhes the truth of the doc- 
jfcripture. trjne 0f the Trinity beyond all reafonable ground of difpute. 

4< Go (fays our bleffed Saviour) and teach all nations, bap- 
tizing them in the name of the Father, and of the Son, and 
of the Holy Ghoft.” What was it the apoitles, in obedi- 
ence to this command, w7ere to teach all nations ? W as it 
not to turn from their vanities to the living God ; to re- 
nounce their idols and ialfe gods, and fo to be baptized in the 
name of the Father, and of the Son, and of the Holy 
Ghoft ? What now muff occur to the Gentile nations upon 
this occafion, but that, inftead of all their deities, to whom 
they had before bowed down, they were in future to ferve, 
worfhip, and adore, Father, Son, and Holy Ghoft, as the 
only true and living God ? rIo fuppofe that God and two 
.creatures are here joined together in the folemn rite by 
which men were to be admitted into a new religion, which 
direftly condemns all creature-worjhip, would be fo extra- 
vagantly unreafonable, that w'e are perfuaded fuch a fup- 
polition never wras made by any converted lolytheift of an- 
tiquity. The nations were to be baptized in the name of 
three perfons, in the fame manner, and therefore, doubtlefs, 
xn the fame Jenfe. It is not faid in the name of God and 
his two faithful fervants ; nor in the name of God, and 
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Christ, and the Holy Ghost, which rnight have fug- Oodarwt 
gelled a thought that one only of the three is God ; but in 
the name of the Father, and of the Son, and of the Holy — 
Ghost. Whatever honour, reverence, or regard, is paid 
to the firft perfon in this folemn rite, the fame wre cannot 
but fuppofe paid to all three. Is he acknowledged as the 
objedt of wmrihip ? So are the other two likewile. Is he 
God and Lord over us ? So are they. Are we enrolled 
as fubjetts, fervants, and foldiers, under him ? So are wre 
equally under all. Are we hereby regenerated and made 
the temple of the Father ? So are we likewdfe of the Son 
and Holy Ghoft. “We will come (fays our Saviour 1 John xiy, 
and make our abode with him.” 

If thofe who believe the infpiration of the feriptures 
could require any hu ther proof that the Godhead compre- 
hends a Trinity of perfons in one nature, w7e might urge upon 
them the apoftolical form of benediftion ; “ The grace of 
our Lord Jesus Christ, and the love of God, and the 
communion of the Holy Ghost, be writh you all*. *2Cor. 
Would St Paul, or any other man of common fenfe, have*111-14« 
in the fame fentence, and in the moft folemn manner, re- 
commended his Corinthian converts to the love of God, 
and to the grace and communion of two creatures i We 
fhould think it very abfurd to recommend a man at once 
to the favour of a king and a beggar ; but how infinitely 
fmall is the diftance between the greateft earthly potentate 
and the meaneft beggar when compared with that which 
muft for ever fubfift between the Almighty Creator of hea- 
ven and earth and the moft elevated creature ? 

But how, it will be afked, can three divine perfons be 
but one and the fame God ? This is a queftion which has Difficulties 
been often put, but which, we believe, no created being H this doc. 
can fully anfwer. The divine nature and its manneY or 
exiftence is, to us, wholly incomprehenfible ; and we might 
with greater reafon attempt to weigh the mountains in a 
pair of fcaies, than by our limited faculties to fathom the 
depths of infinity. The Supreme Being is prefent in power 
to every portion of fpace, and yet it is demonftrable, that in 
hiseflence he is not extended (fee Meta phy sics, ff^op, 310),. 
Both thefe truths, his inextenfion and omniprefence, are fun- 
damental principles in w'hat is called natural religion ; and 
when taken together they form, in the opinion of moft peo- 
ple, a myftery as incompreheniible as that of the T. rinity 
in unity. Indeed there is nothing of which it is more dif- 
ficult for us to form a diftindb notion tlian unity limple, and 
abfolutely indivisible ; and we are perfuaded that fuch of 
our readers as have been accuftomed to turn their thoughts 
inwards,, and refledt upon the operations of their own minds* 
will acknowledge the difficulty is not much itfs to them. 
Though the Trinity in unity, therefore, were no Chriftiau . 
doftrine, myfteries muft ftill be believed ; for they are as 
inieparable from1 the religion of nature as from that of re- 
velation ; and atheifm involves the rooft incomprehenfibiS 
of all myfteries, even the beginning of exiftence without a 
cauie. We muff indeed form the Left notions that we can; 
of this and of all other myfteries ; for if we have no no- 
tions whatever of a I rinity in unity, we can neither believe 

nor 

(11 Petrus Alohonfi, an eminent Jew, converted in the beginning of the 12th century, and prefented to the font by 
Alp'honfus a .king of Spain, wrote a learned treatife againft the Jews, wherein he prelles them with .this fcripture^ ^ 
- Jain argument that there are three perfons to whom the great and incommunicable name, of Jehovah is applied. And 

Jews, according to Bechui, one of’their Rabbles have a tradition that Lhe^pnefc 
pronourced this bleffiog over the razofc-elevatione manuumftc digitos compofuit, ut 1 nada expnmerent, ‘ he lifted up h» 
handstand difpofed his finrers into .fuch a.form as to exprefs a Trinity." All the foundation there .s for this in the 
Ijipt is Lev 2Z As for the reft, be it a matter of fad or not, yet if we confidcr whence it comes, there 
is fomethir.g very remarkable in it. See Obferv. Jof de vof in 1 ug. Lid. p. 400, 55 > 557’ 
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iod an.d nor ^'^clieve that doarine. It is however to be remem 

“ " bered, that all our notions of God are more or lefs analo- 
gical ; that they muft be expreffed in words which, literally 
interpreted are applicable only toman*; and that propofi- 
t'ons underftood in this literal fenfe ma^nvolve an appa- 
rent contradiction, from which the truth meant to be ex- 
preffed by them would be feen to be free, had we cfirea 
and adequate conceptions of the divine nature. On this 
account it is to be wifhed that men treating of the myftery 
ol the holy drinity, had always expreffed themfclves in 
icnpture language, and never aimed at being wife beyond 
what is written ; but fince they have aded otherwife, we 
irmlt, m jukice to our readers, animadvert upon one or two 
Uatements of this dodrine, which we have reafon to believe 
are earneftly contended for by fome who confider themfelves 
as the only orthodox. 

In the fcriptures, the three perfons are denominated by the 
terms Father, Son, and Holy Ghost, or by God' the 
word, who is alfo declared to be God, and the Spirit of 
God. It each be truly God, it is obvious that they muft all 

ave the fame divine nature, juft as every man has the fame 
human nature with every other man; and if there be but one 
y®?’ lt 18/quaHy obvious that they muft be of the fame 
individual fubftance or effence, which no three men can pof- 
hbly be. In this there is a difficulty ; but, as will be feen 
by and by, there is no contradidion. The very terms 
Father and Son imply fuch a relation between the two 
perlons lo denominated, as that though they are of the 

^ fame fubftance, poffeffed of the fame attributes, and equally 
SiGchna- God juft as a human father and his fon are equally men, 

<"nd and feconcl
I 

m"ft be perfonally fubordinate to the firft. In 
per- 'ke man”ef’ Holy Ghost, who is called the Spirit of 

fo. God and is faid to proceed from the Fader, and to be feni 
by the Son, muft be conceived as fubordinate to both, much 
10 mfr , r Way 38 a 18 Subordinate to his parents, tho’ poiieiicd or equal or even of fuperior powers. That this 
is the true dodrine, appears to us undeniable from the words 

v RUr nayiOUr wbo) in a prayer addreffed to his | ;;hnxvn. Father, ftylesjj him by way of pre-eminence, “the only true 
God, as being the fountain or origin of the Godhead 
from which the Son and the Holy Ghoft derive their true 

i tnanner, St Paul, when oppofmg the po- lytheifm of the Greeks, fays exprefsly j;, that “ to us there 
is but one God, the Father, of whom are all things, and 
we m, or or, him; and one Lord Jesus Christ, by whom 
are all things, and we by him.” 

• ^ bat primitive fathers of the Chriftian church main- tained this fubordination of the fecond and third perfons 
of the bleffed Trinity to the firft, has been evinced with 
Inch complete evidence by bifiiop Bull, that we do not per- 
ceive how any man- can read his works and entertain a 
c.oubt on the fubjed. We fhall tranferibe two quotations 
hom him, and refer the reader for fuller fatisfadion to 

> ,*4- of his Defenjio Jidc't Nicctue. The firft fhall be a 
.pallage cited from Noyatian, or whoever is the author of 
the book on the Trinity publifhed among the works of 
1 ertulhan, m which the learned prelate affures us the fenfe 
of all the ancients is expreffed. “ Quia quid eft Filius, non 
ex ie e.t quia nec mnatus eft ; fed ex patre eft, quia geni- 
tus eft: five dum verbum eft, five dum virtus eft, five dum 
apientia eft, five dum lux eft, five dum Filius eft, et quic- 

quffi horum eft, non aliunde eft quam ex Patre, Patri fuo 
oiigmem fuam debens.” The next is from Athanafius, 
who has never been accufed of holding low opinions re- 
peding the fecond perfon of the holy Trinity. This 
ather, in Jus fifth difeourfe againft the Arians, fays, 

yxp rot (v ru ttv 6 \oyog y.ai o *p,( TaV 0£r/y 

r ya/. f^‘V >I' yx'' xa‘ fT£'Jav tovto xa( Bfoc 
’ acc9rJing to John, the word was in this jirjl pr\n« 
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ciple, and the ivord was God. For God is the principle'', God and 
and becaufe the word is from the principle, therefore the word bi,attri~ 
is God. Agreeably to this dodiane, the Nicene fathers, butes , , 
in the creed which they publiihed for the ufe of the uni- 
verfal church, ftyle the only begotten Son, God of God 
B:o; ex Bi'v- 

Regardlefs however of antiquity, and, as we think, of the nengg by 
plain fenfe of feripture, fome modern divines of great learn-fome mo- 
ing contend, that the three perfons in Deity are all confub*dem di- 

Jlantial, co-eternal, co-ordinate, without derivation, fubordina- v*nesJ but 
itun, or dependence, of any fort, as to nature or effence ; whtlft 
otheis affirm, that the fecond and third perlons derive from 
the firft their perfonality, but not their nature. We ftiall 
confider thefe opinions as different, though, from the ob- 
feurity of the language in which we have always feen them 
expreffed, we cannot be certain but they may be one and 
the fame. The maintainers of the former opinion hold, 
that the three petfons called Elohim in the Old Teftatnent, 
naturally independeat on each other, entered into an agree- 
ment befoie the creation of the world, that one of them 
fhould in the fulnefs of time affume human nature, for the 
purpofe of redeeming mankind from that mifery into which 
it was forefeet! that they would fall. This antemundane 
agreement, they add, conftitutes the whole of that paternal 
and filial relation which fubfifts between the firft and fecond 
perfons whom we denominate Father and Son ; and they 
hold, that the Son is faid to be begotten before all worlds, 
to indicate that He who was before all worlds was begotten, 
or to be begotten, into the office of redeemer ; or, more de- 
cifively, to fignify that he undertook that office before the 
creation, and ojfumed to himfelf fome appearance or figure 
of the reality in which he was to execute it ; and he is 
called ^cy^, or the onjy begotten, becaufe he alone was 
begotten into the office of redeemer*. *3ee 

1° many of our readers we doubt not but this will ap-^/n—^ 
pear a very extraordinary dodrine, and not eafy to be re- 
conciled with the unity of God. It is however fufficiently ^ r 
overturned by two fentences of holy feripture, about thedoftrine el 
meaning of which there can be no difpute. u In this (faysferipture. 
St John j-) was manifefted the love of God towards us, f- John iv 
becauie that God feat his only begotten Son into the world, 9. 
that we might live through him.” Taking the word fon in its 
ufual acceptation, this was certainly a wonderful degree of 
love in the Father of mercies to fend into the world on 
our account a perfon fo pearly related to him as an only 
fon ; but if we fubftitute this novel interpretation of the 
words only begotten fon in their ftead, the apoftle’s reafoning 
will lofe. all its force. St John will then be made to fay, 

In this was manifefted the love of God toward us, be- 
caufe that God fent a divine perfon equal to himfelf, and no 
way related to him, but who had before the creation cove- 
nanted to come into the world, that we might live through, 
him.” Is this a proof of the love of the perfon here called 
God ? Again, the infpired author of the epiftle to the He- 
brews, treating of our Saviour’s priefthood, fays, among 
other things expreffive of his humiliation, that “ though he 
was a son, yet learned he obedience (or, as others would 
render the words i,a«8tv uVaxoxv, he taught obedience) by the 
things which he fullered If the word/™ be here un-. „ s 
derftoodin its proper fenfe, this verfe difolays in a very1 

linking manner the condefceniion of o_ur divine Redeemer, 
who, though he was no lefs a perfon than the proper Son 
of God by nature, yet vouchfafed to learn or teach us obe- 
dience by the things which he fuffered ; but if we fubftitute 
this metaphorical fonffiip in place of the natural, the reafon- 
-ing of the author (for that he is reafoning cannot be de- 
nied) will be very extraordinary. « Though this divine 
perionage agreed before all worlds to fuffer death for the 
redemption of man, yet learned he obedience, or yet taught 

31 2 he 
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God and foe us obedience, by the things which he fultcred. Vv hat 
his ami- ceufe j3 tfoere jn this argument ? Is it a proof of condefcen- 

lnue'- fIOn to fulfil one’s engagement ? Surely, if the meaning of 
'v the word fm, when applied to the fecond perfon of the 

bluffed Trinity, were what is here fuppofed, the infpired 
wTiter’s argument would have been more to the purpofe for 
which it is brought had it run thus ; “ Though he was 
not a fon, i. e. though he had made no previous agreement, 
yet condefcended he to learn or teach, S-Jt. 

The other opinion, whith fuppofes the Son and the Holy 
Ghoft to derive from the Father their perfonality, but not 
tfoeir nature, is to us wholly unintelligible ; for .perfonality 
cannot exift, or be conceived in a ffate of feparation trom all 
natures, any more than a quality can exift in a ffate of fe- 
paration from all fubftances. . The former of thefe opimons 
w'e are unable to reconcile with the unity of God ; the lat- 
ter is clothed in words that have no meaning. Both, as far 
we can underhand them, are palpable polytheifm ; more 
palpable indeed than that of the Grecian philofophers, who 
though they vvorfhipped gods many? and lords many, yet 
all held one God lupreme over the reft. See Polythe- 

£/. ism, n3 32. ... 
The fecond But if the Son and the Holy Ghoft derive their nature 
ar.d third as well their perfonality from the bather, will it not follow 
perfon, n ;ttfoat tfoey nultl be pofterior to him in time, fince every effedt 
poftenor toia fter;or to its caufe ? No ; this confequence feems to fol- 

low only by reafonlng too clofely from one nature to another* 
when there is between the tvi o but a very diltant analogy. 
It is indeed true, that among men, every father muft be 
prior in time as well as in the order of nature to his fon ; 
but were it effential to a man to be a father, fo as that he 
could not exift otherwife than in that relation, it is obvious 
that his fon would be coeval with himfelf, though fiill as. 
proceeding from him, he would be pofterior in the order of 
nature. This is the cafe with all neceffary caufes and ef- 
feas. The vifible fun is the immediate and neceffary caufe 
of light and heat, either as emitting the rays from his own 
lubftance, or as exciting the agency of a fluid diffuied lor 
that purpofe through the whole fyftem. Light and heat 
therefore muft be as old as the fun ; and had he exifted from 
all eternity, they would have exifted from eternity with 
him, though ftill, as his effefts, they would have been be- 
hind him in the order of nature. Hence it is, that as we 
muft fpeak analogically of the Divine nature, and when 
treating of mind, even the Supreme mind, make rue or 
words literally applicable only to the modiftcations of mat- 
ter, the Nicene fathers illuftrate the eternal generation of 
the fecond perlon of the bleffed Trinity by this pioceffion 
of light from the corporeal fun, calling him God of God, 
light of light. , r r vi 

Another comparifon has been made ufe of to enajle us 
to form fome notion, however inadequate, how three Di- 
vine perfons can fubfift in the fame lubftance, and thereby 
eonftitute but one God. Mofes informs us, that man was 
made after the image of God. T. hat this relates to the 
foul more than to the body of man, has been granted by all 
but a few grofs anthropomorphites ; but it has been well 

T , obferved 0, that the foul, though in itfelf one mdivilible and 
f 7; ' unextended fubftance, is conceived as confifting of three 
’Cent rove rfy. orincipal faculties, the unde rft ending, the memory, .and the 

W/- Of thefe, though they are all coeval in time,.and 
equally effential to a rational foul, the underftandmg is in 
the order of nature obvioufly the firft, and the memory the 
fecond; for things muft be perceived before they can be re- 
membered ; and "they muft be remembered and compared to- 
gether before they can excite volitions, from being, fome 
agreeable, and others difagreeable. The memory therefore 
may be faid to fpring from the underftandmg, and the will 
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from both; and as thefe three faculties are conceived to GoVan.d 
eonftitute one foul, io may three Divine pertons parti- 
ting of the fame individual nature or e{fence conuuuDv ^ ^ 
one God. . ^ 

Thefe parallels or analogies are by no means brought for->0 contra, 
ward as proofs of the Trinity, of which the evidence is 
be gathered wholly from the word of God ; but tae\ terve |lc 
perhaps to help our labouring minds to form die julleil no-of the In. 
tions of that adorable myftery which it is poffible for us to any. 
form in the prefent ftate of our exiftence ; and they icem to 
refeue the dodrine fufficiently from the charge of contradic- 
tion, v.'hiclr has been io often urged againft it by Umtauan 
writers. To the laft analogy we are aware it has often been 
objeded, that the foul may as well be faid to confift of te-n 
or twenty faculties as of three, fince the paflions aie equally 
effential to it with the underftanding, the memory, and the 
will, and are as different from one another as thefe three fa- 
culties are. 'This, however, is probably a miftake ; for the beft 
philofophy feems to teach us, that the paffions are not in- 
nate ; that a man might exift through a long life a ftranger 
to many of them ; and tnat there are probably no two minds 
in which are generated all the paffions (fee Passion) ; but 
underftanding, memory, and will, are abfolutely and equally 
neceffary to every rational being. But whatever be in this, 
if the human mind can be conceived to be one indivifible fub- 
ftance, confifting of different faculties, whether manv or 
few, why fhould*it be thought an impoffibiiity for the infi- 
nite and eternal nature of God to be communicated to three, 
perfons ading different parts in the creation and govern- 
ment of the world, and in the great feneme of man s re- 
demotion. . 68 

To the dodrine of the Trinity many objedions have been objc£Lons. 
made, as it implies the divinity of tire Son and the Hd) 
Ghoft ; of whom the former affumed our nature, and in. it 
died for the redemption of man. I hefe we flrall notice 
when we come to examine the revelations more peculiarly 
Chriftian ; but there is one objedion which, as it refpeds 
the dodrine in general, may be properly noticed here. It 
is faid that the firft Chriftians borrowed the notion of a 
Tri-une God from the later Platonifts ; and that we hear 
not of a Trinity in the church till converts were made fiom 
the fchool of Alexandria. But if this be the cafe, we may 
properly afk, whence had thofe Phtonifts the dodrine them- 
fdves ? It is not furely io Ample or fo obvious as to be like- 
ly to have occurred to the reafoning mind of a Pagan phi- 
lofopher; or if it be, why do Unitarians fuppofe it to in- 
volve a contradidion ? Plato indeed taught a dodrine m 
fome refpeds fimilar to that of the Chriftian Trinity, and 
fo did Pythagoras, with many other philofophers ol Greece 
and the Eaft (fee Platonism, Polytheism, and Pytha- 
goras) ; but tho’ thefe ffges appear to have been on fome 
occafions extremely credulous, and on others to have indul- 
ged themfelves in the moft myfteiious {peculations, there is 
no room to fuppofe that they were naturally weaker men 
than ourfelves, or that they were capable of inculcating as 
truths what they perceived to involve a contradiction. The 
Platonic and Pythagorean Trinities never could have occur- 
red to the mind of him who merely from the works of crea- 
tion endeavoured to difeover the being and attributes of 
the Creator ; and theremre as thole philofophers travelled in- 
to Egypt and the Eaft in quell of knowledge, it appears to 
us in the higheit degree probable, that they picked up this 
myfterious and fublime dodrine in thofe regions where it ^ 
had been handed down as a dogma from the remoteft ages, Anfwered 
and where we know that fcience was not taught fyftemati- 
cally, but detailed in colledions of fententious maxims and 
traditionary opinions. If this be fo, we cannot doubt but 
that the Pagan Trinities had their origin in fome primeeval 0 reve- 
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G )J :<1 revelation. Nothing- elfe indeed can account for the general 

prevalence of a doctrine fo remote from human imagina- 
tion, and of which we find veftiges in the facred books of 
almoft every civilized people of antiquity. The corrupt 
(late in which it is viewed in the writings of Plato and 
others, is the natural confequenee of its defcent through a 
long courfe of oral tradition ; and then failing into the 
hands of men who bent every opinion as much as pofiible 
to a conformity with their own fpeculations. The Tri- 
nity of Platonifm therefore, inftead of being an objection, 
lends, in our opinion, no feeble fupport to the Chriftian doc- 
trine, fince it affords almoft a complete proof of that doc- 
trine’s having made part of the firft revelations communica- 
ted to man. 

Having thus difcovered that the one God, to whom Mo- 
fes gives the plural name Elobim, comprehends three per- 
fons ; let us now inquire what power this Tri une God ex- 
erted, when, as the lame facred writer informs us, he crea- 
ted the heaven and the earth. That by the heaven and the 
earth is here meant the whole univerfe, vifible and invilrble, 
is known to every perfon acquainted with the phrafeology 
of Scripture ; and we need inform no man converlant with 
Englifh writers, that by creation^, in its proper fenfe, is 
meant bringing into being, or making that to ex 'i/l which ex- 
ifted not before. It muft, however, be acknowledged, that 
the Hebrew word does not always imply the produc- 
tion of fubftance, but very often the forming of particular 
organized bodies out of pre-exiiting matter. Thus when it 
is faid * that “ God created great whales, and every living- 
creature that moveth, which the waters brought forth abun- 
dantly after their kind,” and again, that “ he created man 
male and femalethough the word *na is ufed on both oc- 
cafions, we are not to conceive that the bodies of the firft 
human pair, and of thefe animals, were brought into being 
from nonentity, but only that they were formed by a pro- 
per organization being given to pre-exiftent matter. But 
when Mofes fays, “ In the beginning God created the hea- 
ven and the earth,” he cannot be fuppoled to mean that 
“ in the beginning God only gave form to matter already 
exifting of itfelf;” for in the very next verfe we are affured 
that after this aeft of creation was over, “ the earth was Hill 
•without form and void,” or, in other words, in a chaotic 
ftate. 

That the Jews, before the coming of our Saviour, un- 
derftoed their lawgiver to teach a proper creation, is plain 
from that palfage in the iecond book of the Maccabees, In 
which a mother, to perfuade her fon to fuffer the cruelleft 
tortures rather than forfake the law of his God, ufes the 
following argument : “ I befeech thee, my fon, look upon 
the heaven and the earth, and all that is therein, and confi- 
dcr that God made them of things that were not.” To 
the fame ptirpofe the infpired author of the epiftle to the 
Hebrews, when magnifying the excellence of faith, fays, 
“ 1 hrough faith we underftand that the worlds were fra- 
med by the word of God, fo that things which are feen were 
not made of things which do appear ;” where, as biihop 
Pearfon has ably proved ||, the phrafe r-* is equi- 
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the |; 7. valent to *5 in the quotation from the Maccabees. 

The very firft verfe, therefore, of the book of Genefis in- 
forms us of a molt important truth, which all the uninfpi- 
red wifdom of antiquity could not difeover. It aflures us, 
that as nothing exifts by char.ce, fo nothing is neceffarily 
exifting but the three divine perfons in the one Godhead 
Every thing elfe, whether material or immaterial, derives its 
lubftance, as well as its form or qualities, frim the fiat 
cf that felf-exrftent Being, “ who wras, and is, and is to 
come.” 

It does not, however, follow from this verfe, or from any 

created! 
at once 
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other paflage in the facred Scriptures, that the whole uni- G >d ani 
verie was called into exiftence at the fame inftant; neither hi.s ^tm" 
is it by any means evident that the chaos of our world u L:' , 
was brought into being on the firft of thole fix days during 71 
which it was gradually reduced into form. From a paf-The whole 
fage | in the book’of Job, in which we are told by God him-un‘ver^e 

felf, that when the “ foundation of the earth was laid t|:je
notcrt‘lte 

morning- ftars fang together, and all the fons of Gad fhouted 
for joy,” it appears extremely probable that worlds had 
been created, harmed, and inhabited, long before our earth 
had any exiftence. Nor is this opinion at all contrary to 
what Mofes fays of the creation of the ftars; for though 
they are mentioned in the fame verfe with the fun and moon, 
yet the manner in which, according to the original, they are 
introduced, by no means indicates that all the ftars were 
formed at the fame time with the luminaries of our fyftem. 
Molt of them may have been created long before, and fome 
of them fince, our world was brought into being ; for that 
claufe (verfe 16.) “ he made the ftars alfo,” is in the He- 
brew no more than “ and the ftars the words he made be- 
ing inferted by the tranflators. The whole verfe therefore 
ought to be rendered thus, “ and God made two great 
lights ; the greater light to rule the d^y, and the leffer light 
with the ftars to rule the nightwhere nothing is intima- 
ted with refpeft to the time when the ftars were formed, 
any more than in that verfe of the Pfalms ||, which exhorts 1,    
us to give thanks to God who made the moon and ftars tocxxxvi. 
rule by night; for his mercy endureth “ for ever.” The 
firft verfe of the book of Genefis informs us, that all things 
Ipiritual and corporeal derive their exiftence from God ; but 
it is nowhere faid that all matter was created at the fame 
time ; and the generations of men afford fufficient evidence 
of a tucceffive and continual creation of fpirits. 

That the whole corporeal univerfe may have been created 
at once muft be granted; but if fo, we have reafon to be- 
lieve that this earth, with the fun and ail the planets of the 
fyftem, were fuffered to remain for ages in a ftate of chaos, 
“ without form and void becaufe it appears from other 
feriptures, that worlds of intelligent creatures exifted, and 
even that forae angels bad fallen from a ftate of happinefs 
prior to the era of the Mofaic cofmogony. That the fun 
and the other planets revolving round him were formed at ^°'ar 

the fame time with the earth, cannot indeed be qaeftioned 
for it is not only extremely probable in itfelf from the 
known laws of nature, but is exprefsly affirmed by the fa- 
cred hiftorian, who relates the formation of the fun and 
moon in the order in which it took place. Into the par- 
ticulars of his narrative we have no occafion to enter, as it 
is fuftlciently explained and vindicated in other articles of 
this work (lee Creation' and Earth) ; but there is one 
difficulty which, though we have given the common folu- 
tions of it elfewhere, we may again notice in this place, 
becaufe it has furnifned infidel ignorance with fomething 
like an objection to the divine legation of the Hebrew law- 
giver. 

Mofes informs us, that on the frjl day after the produc-^ d,{iicujty 
tion of the chaos, the element of light was created; and yetfjived. ' 
within a few fentences he declares, that the fun, the foun- 
tain of light, was not made till the fourth day. How are 
thefe two paf ages to be reconciled ? We anfwer. That they 
may be reconciled many ways. Mofes wrote for the ufe of 
a whole people, and not for the amufement or inftruftion of 
a few aftronomers; and in this view his language is fuffici- 
ently proper, even though we fuppofe the formation of the 
fun and the other planets to have been carried on at the 
fame time, and in the fame progreffive manner, with the for- 
mation of this earth. The voice which called light into 
exiftence would feparate the fiery and luminous panicles of 
■S the 
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tKc chaoD Tram tliofi; which were opake, and, on this hypo- 
thefis, confolidate them in one globe, diffufing an obfeure 
light through the planetary fyftem ; but if the earth’s atmo- 
fphere continued till the fourth day loaded with vapours, as 
from the narrative of Mofes it appears to have done, the 
fun could not till that day have been feen from the earth, and 
may therefore, in popular language, be faid with fufficient 
propriety to have been formed on the fourth day, as it was 
then firlt made to appear. (See Creation, n° 13. and 
JEartH, n° 108, 174, 175). But though this folution of 
the difficulty ferves to remove the infidel objedtion, and to 
fecure the credit of the facred hjftorian, candour compels 
us t© confefs that it appears not to be the true folution. 

Tire difficulty itfelf arifes entirely from fuppofmg the fun 
to be the foie fountain of light; but the truth of this opi- 
nion is not felf-evident, nor has it ever been eftabliffied by 
fatisfaftory proof. It is indeed to a mind divefted of undue 
.deference to great names, and confidering the matter with 
impartiality, an opinion extremely improbable. The light 
of a candle placed upon an eminence may in a dark night be 
Jeen in every dire&ion at the diftance of at lead three miles. 
Hut if this fmall body be rendered vifible by means of rays 
.emitted from itfelf, the flame of a candle, which cannot be 
fuppofed more than an inch in diameter, muft, during eve- 
ry inttant that it continues to burn, throw from its own fub- 
ftance luminous matter fufficient to fill a fpherical fpace of 
fix miles in diameter. This phenomenon, if real, is certain- 
ly furprifing ; but if we purfue the refledtion a little farther, 
our wonder will be greatly increafed. The matter which, 
when convertd into flame, is an inch in diameter, is not, when 
of the confiftence of cotton and tallow, of the dimenfions 
of the 20th part of an inch ; and therefore, upon the com- 
mon hypothefis, the 20th part of an inch of tallow may be 
fo rarefied as to fill a fpace of 113,0976 cubic miles ! a ra- 
refaction which to us appears altogether incredible. We have 
indeed heard much of the divifibility of matter ad infinitum, 
and think we underftand what are ufually called demonjlra- 
Jicns of the truth of that propofition ; but thefe demonftra- 
tions prove not the aCtual divifibility of real folid fubftances, 
but only that upon trial u'e (hall find no end of the ideal 
procefs of dividing and fubdividing imaginary extenfion. 

Upon the whole, therefore, we are much move inclined 
to believe that the matter of light is an extremely fubtile 
fluid, diffufed through the corporeal univerfe, and only ex- 
cited to agency by the fun and other fiery bodies, than that 
it confifts of ftreams continually ifluing Irom the fubftance 
of thefe bodies. It is indeed an opinion pretty generally 
received, and certainly not improbable in itfelf, that light 

■and eleftricity are one and the fame fubftance (fee Elec- 
TRicirr-Index) ; but we know that the eleCtrical fluid, 
though pervading the whole of corporeal nature, and, as 
experiments ffiow, capable of aCting with great violence, 
yet lies dormant and unperceived till its agency be excited 
by fome foreign caufe. Juft fo it may be with the matter 
of light. That fubftance may be “ diffufed from one end 
of the creation § to the other, it may traverfe the whole 
univerfe, form a communication between the moft remote 
fpheres, penetrate into the inmoft recefles of the earth, and 
only wait to be put in a proper motion to communicate vi- 
fible fenfations to the eye. Light is to the organ of fight 
what the air is to the organ of hearing. Air is the medium 
which, vibrating on the ear, caufes the fenfation of found j 
but it equally exifts round us at all times, though there be 
no fonorous body to put it in motion. In like manner, 
light may be equally extended at all times, by night as well as 
by day, from the moft diftant fixed liars to this earth, tho’ 
it then only ftrikes our eyes fo as to excite vifible fenfations 
y/hen impelled by the fun or fome other mafs of fire.” Nor 
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let any one imagine that this hypothefis interferes with any God ^ 
of the known laws of optics ; for if the rays of light be irn- ^!3 aUri. 
pelled in flraight lines, and in the fame direction in which, *)Ufes’ 
they are fuppofed to be emitted, the phenomena of vifion 
muft neceflarily be the fame. I 

Mofes therefore was probably a more accurate philofopherMofesa 
than he is fometimes fuppofed to be. The element of lightphi, 
■was doubtlefs created, as he informs us, on the firft day 
but whether it was then put in that ftate in which it is the 
medium of vifion, we cannot know, and we need not in- 
quire, fince there was neither man nor inferior animal with 
organs fitted to receive its impreffions. For the firft three 
days it may have been ufed only as a powerful inftrument to 
reduce into order the jarring chaos. Or if it was from the 
beginning capable of communicating vifible fenfations, and 
dividing the day from the night, its agency muft have been 
immediately excited by the Divine power till the fourth 
day, when the fun was formed, and endowed with proper 
qualities for inftrumentally difeharging that office. This 
was indeed miraculous, as being contrary to the prefent laws 
of nature : but the whole creation was miraculous; and we 
furely need not hefitate to admit a lefs miracle where we 
are under the neceffity of admitting a greater. The power 
which called light and all other things into exiftence, could 
give them their proper motions by ten thoufand different 
means ; and to attempt to folve the difficulties creation 
by philofophic theories refpefting the laws of nature, is to 
trifle with the common fenfe as well as the piety of man- 
kind : it is to confider as fubfervient to a law that very 
power by whofe continued exertion the law is eftabliffied. 

Having thus proved that the univerfe derives its being, 
as well as the form and adjuftment of its feveral parts, 
from the one fupreme and felf-exiftent God, let us here 
paufe, and refleft on the fublime conceptions which fuch 
aftoniffiing works are fitted to give us of the Divine per- 
feftions. „ 

And, in the firft place, how ftrongly do the works offnfbte 
creation imprefs upon our minds a convidlion of the infinitePowtr°f 
power of their Author? He fpoke, and the univerle ftarted ^ ^ 
into being ; he commanded, and it flood fall. How migh- • ‘ 
<7 is the arm which “ ftretched out the heavens and laid 
the foundations of the earth ; which removeth the moun- 
tains, and they know it not; which overturneth them in his 
anger ; which ffiaketh the earth out of her place, and the 
pillars thereof tremble ! How powerful the word which 
commandeth the fun, and it rileth not ; and which fealeth 
up the liars which fuftaineth numberlefs worlds of ama- 
zing bulk fufpended in the regions of e-mpty fpace., and di- 
redls their various and inconceivably rapid motions with the 
utmoft regularity ! “ Lift up your eyes on high, and be- 
hold, who hath created all thele things ? By the word of 
the Lord were the heavens made, and all the hoft of them 
by the breath of his mouth. Hell is naked before him, and 
deftrudtion hath no covering. He llretcheth out the North : 

over the empty place, and hangeth the earth upon nothing. 
He has meafured the waters in the hollow of his hand, and 
meted out the heavens with a fpan ; and comprehended the 
dull of the earth in a meafure ; and weighed the mountains 
in feales, and the hills in a balance. Behold ! the nations 
are as a drop of the bucket, and are counted as the fmall 
dull of the balance; behold, he taketh up the ifles as a very 
little thing. All nations before him are as nothing, and 
they are counted to him lefs than nothing, and vanity. To || Pf ^ 
whom then will ye liken God, or what Lkenefs will ye com-?’ 
pare unto him || ?” 

As the works of creation are the effects of God’s power, ip si, 1 
they likewife in the moft eminent manner difplay his wif- ^ 
dom. This was lo apparent to Cicero, even from the" 

partial*1 ' 
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i partial and very imperfeft knowledge in aaronomy which 

l,s a|" his time afforded, that he declared § thofe who could affert 
1 l_j the contrary void of all underftanding. But if that great 

mailer of reafon had been acquainted with the modern dif- 
coveries in aftronomy, which exhibit numberlefs worlds fcat- 
tered through fpace, and each of immenfe magnitude ; had 
he known that the fun is placed in the centre of our fyftem, 
and that to diverfify the feafons the planets move round him 
with exquifite regularity; could he have conceived that the 
diltindtion between light and darknefs is produced by the 
diurnal rotation of the earth on its own axis, inffead ol that 
difproportionate whirling of the whole heavens which the 
ancient aftronomers were forced to fuppofe ; had he known 
of the wonderful motions of the comets, and coniidered how 
fuch eccentric bodies have been preferved from falling upon 
fome of the planets in the fame fyftem, and the feveral fy~ 
ftems from falling upon each other ; had he taken into the 
account that there are yet greater things than thefe, and 
“ that we have feen but a few of God’s works —that vir- 
tuous Pagan would have been ready to exclaim in the words 
of the Pfalmift, ^ O Lord, how manifold are thy works ! 
In wiidom haft thou made them all; the earth is full of 
thy riches.” i 

1 hat creation is the offspring of unmixed goodnefs, has 
been already ftiown with fufficient evidence (fee Metaphy- 
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n° 312. and n 29. ot this article) ; and from the vaft 
number of creauires on our earth endowed with life and 
fenfe, and a capability of happinefs, and the infinitely greater 
number which probably inhabit the planets of this and other 
fyftems, we may infer that the goodnefs of God is as bound* 
lefs as his power, and that “ as is his majefty, fo is his mer- 
cy.” Out of his own fulnefs hath he brought into being 
numberlefs worlds, replenifhed with myriads of myriads of 
creatures, furniftied with various powers and organs, capaci- 
ties and inftinds ; and out of his own fulnefs he continually 
and plentifully fupplies them all with every thing ncceffary 
to make their exiftence comfortable. “ The eyes of all 
wait upon him, and he giveth them their meat in due fea- 
fon. He openeth his hand and fatisfies the defires of every 
living thing : he loveth righteoufnefs and judgment; the 
earth is full ot the goodnefs of the Lord. He watereth the 
ridges thereof abundantly ; he fettleth the furrows thereof; 
lie maketh it foft with fhowers, and bleffeth the fpringing- 
thereof. He crowneth the year with his goodnefs ; and his 
paths drop fatnefs. They drop upon the pallures of the wil- 
dernefs ; and the little hills rejoice on every fide. The paf- 
tures are clothed with flocks ; the valleys alfo are covered 
with corn ; they ftiout with joy, they alfo fing Survey 
the whole of what may be feen on and about this terraque- 
ous globe, and fay, if our Maker hath a (paring and a ni- 
gardly hand. Surely the Author of fo much happinefs muft 
be eifential goodnefs ; and we muft conclude with St John, 
that “ God is love.” 

he fecad . [ hefe attributes of power, wifdom, and goodnefs, fo con- 

e rvi y fy’cuou% difplayed in the works of creation, belong in the 
jeimr. *ame fupreme degree to each perfon in the blefled Trinity ; 
f“te c|i-for Moles declares that the heaven and the earth were crea- 
iT ted> ttot by one perfon, but by the Elohim. The in- 

deed, or fecond perfon, appears to have been the immediate 
Ch.i,, Creator; for St John allures us ||, that “ all things were 

made by him, and that without him v/as not any thing 
made that was made.” Some Arian writers of great learn- 
ing (and we believe the late Dr Price was.of the num- 
ber) have afferted, that a being who was created himfelf 
may be endowed by the Omnipotent God with the power 
of creating other beings ; and as they hold the or nuord. 
to be a creature, they contend that he was employed by 
the Supreme Deity to create, not the whole univerfe, but. 
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only this earth, or at the utmoft the folar fyftem. “ The old God and 
argument (fays one of them), that n6 being inferior to the k1® attri- 
great Omnipotent can create a world, is fo childilh as to bute3, f 
deferve no anfvver. Why may not. God communicate the 
power of making worlds to any being whom he may choofe 
to honour with fo glorious a prerogative ? I have no doubt 
but fuch a power may be communicated to many good men 
during the progrefs of their exiftence ; and to fay that it 
may not, is not only to limit the power of God, but to con- 
tradidl acknowledged analogies.” y9 

We are far from being inclined to limit the power of Creation 
God. He can certainly do whatever involves not a dire6V.pcc',liar t& 

contradiction ; and therefore, though we know nothing 
logons to the power of creating worlds, yet as we perceive 
not any contradiction implied in the notion of that power 1 

being communicated, we lhall admit that fuch a communi- 
cation may be pojftble, though we think it in the higheft de- 
giee improbable. But finely no man will contend that the 
whole univerfe was brought into exiftence by any creature ; 
becaufe that creature himfelr, however highly exalted, is ne- 
ceffarily comprehended in the notion of the univerle. Now 
St Paul exprefsly affirms that, by the fecond perfon in§ Colof. ir, 
the bleffed Trinity, “ were all things created that are in1?- 
heaven, and that are in earth, vifible and innijible, whether 
they be thrones, or dominions, or principalities, or 
powers ; ah things were created by him and for him ; and. 
lie is before all things, and by him all things conlift.” In- 
deed^ the Hebrew Scriptures in more places than one f ex-f Ifa. xl. 
prefsly declare that this earth, and of courfe the whole folarI2- x!iv. 24C 
1) ftem, was formed as well as created, not by any inferior be-^erern’ x* 
ing, but by the true God, even Jehovah alone ; and in the10 I^’ 
New Teftament*, the Gentiles are faid to be without ex- 'Rom' L 

cufe for not glorifying him as God, “ becaufe his eternall8“a2’ 
power and Godhead are clearly feen from the creation of 
the world.” But if it were natural to fuppofe that tha 
power of creating worlds has been, or ever will be, commul 
nicated to beings inferior to the great Omnipotent, this rea- 
foning of the apoftle’s would be founded on falfe principles^ 
and the fentence which he paffed on the Heathen would be- 
contrary to juftice. 

But though it be thus evident that the was the im- 
mediate Creator of the umverfe, we are not to fuppofe th?.6 
it was without the concurrence of the other two perfons. 
Tim Father, who may be faid to be the fountain of the Di- 
vinity itfelf, was certainly concerned in the creation of the 
world, and is therefore in the apoftle’s creed denominated 
the “ Fatner Almighty, Maker ot heaven and earth and 
that the Holy Gholt or third perfon is likewife a Creator, 
wt have the expiefs teftimony of two infpired writers : “ By 
the word ot the Lord (fays the Pfalmift) were the heavens 
made, and all the hoft of them by the breath (Hebrew, Spi- 
rit) or his mouth.” And Job declares, that the “ Spirit- 
of God made him, and that the breath of the Almighty 
gave him life.” Indeed thefe three divine perfons are lo 
intimately united, that what is done by one muft be done 
by all, as they have but one and the fame will. This is 
the rcafon afligned by Origen * for our paying divine wor- Contr. CeTfT. 
ftup to each ; PpyCH-tvo/xtv ow rev 7rahg/x Tttc xai rov vroyp. 3S6. 
7ti» KX»Sti«v, ovlcc Svo TV uT0f?aj-S( Vfayftctfu, ;v Js t» n/jicwa, xai 
tv trvMuiux v.cu tv TavhUrt tvc “ we worfhip the Fa- 
ther of truth, and the Son the truth itfelf, being two things 
as to Hypoftafis, but one in agreement, confent, and fame- 
nefs of will.” Nor is their union a mere agreement in will 
only; it is aphyfical or effential union: fo that what is done- 
by one muft neceffarily.be done by the others alfo, accord- 
ing to that of our Saviour, “ I am in the Father and the 
Father in me ; The Father who dwelleth in me, he doth the , 
works.” 

Thus > 
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Tht’S \re fee, that to the feveral perfons in the ever bkf- 
fed Trinity is equal pratfe due for the creation o* the 

, world. Their all-powerful word commanded into being 
every thing that exHls, and by the fame Divine power is 
every thing continued in exigence. Well therefore might 
the Phil mi It call upon the heavens and the earth to praife 
the name of the Lord ; “ for he commanded, and they were 
created. He hath alfo eftablilhed them for ever and ever ; 
he hath made a decree which lhall not pafs. Let all things 
praife the name of the Lord; for his name D'H-N mm, Fa- 
ther, Sop., and Holy Ghoft, alone is excellent, and his glory 
above the earth and heaven.” 

Sect. II. Of the Original State of Man, and the 
firfi Covenant of Eternal Life -which God vouchfafcd 
to make with him. 
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In the Mofeic account of the creation, every attentive 
reader mult be ftruck with the manner in which the fuoreme 
Being is reprefented as making man : “ And God fa.d, et 
us make man in our image, after our hkenefs ; and let 
them have dominion over the fifli of the fea, and over the 
fowl ot the air, and over the cattle, and over all the eaith, 
and over every creeping thing that creepeth upon the earth. 
So God created man in his own image ; in the image ot 
God created he him ; male and female created he them. 
And God bleffed them ; and God faid unto them, be fruit- 
ful, and multiply, and vepknifh the earth, and fubdue it ; 
and have dominion over the fifh of the fea, and over Ue 
fowl of the air, and over every living thing that moveth upon 
the earth. And God faid, behold, I have given you every 
herb bearing feed, which is upon the face ot all the earth; 
and every tree, in the which is the fruit of a tree yielding 
feed : to you it fhall be for meat. And God faw every 
thing that he had made, and, behold, it was very good. 
And the evening and the morning were the fixth day. 
Thus the heavens and the earth were finifhed, and all the 
boil of them. And on the feventh day God ended his 
work which he had made ; and he reded on the feventh day 
from all his works which he had made. And God blefied the 
feventh day, and far&ified it: becaufethat in it he had red- 
ed from all his work which God created and made J.” _ 

This is a very remarkable paflage, and contains much im- 
portant information. It indicates a plurality of perfons m 
the Godhead, deferibes the nature of man as he came at 
firft from the hands of his Creator, and furnifhes data from 
which we may infer what were the duties required of him 
in that primeval date, ?nd what were the rewards to which 
obedience would entitle him. . . 

OF the plurality of Divine pertons, and then eilential 
union, we have treated in the preceding feddion, and pro- 
ceed now to inquire into the fpecific nature of the firit 
man. This muft be implied in the ima^e of God, m which 
he is faid to have been created ; for it is by that phrafe alone 
that he is charaaerized, and his pre-eminence marked over 
the other animals. Now this image or hkenefs muit have 
been found either in his body alone, his foul alone, or in 
-inth united. That it could net be in his body alone, is 
obvious; for the infinite and omnipotent God is allowed 
by all men to be without body, parts, or paffions, tund 
therefore to be fuch as nothing corporeal can pofiibly re- 
femble. . , , r i • 

If this likenefs is to be found in the human foul, it comes 
• to be a queftion in what faculty or power of the foul it 
confifts. Rome have contended, that man is the only c_ri^a' 
ture on this earth who is animated by a principle effentially 
different from matter ; and hence they have inferred, that 
Ik is faid to have been formed in the Divine image, on ac- 
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count of the immateriality of that vital principle which was Origiiui 
infufed into his body when the “ Lord God breathed, into 
his noftrils the breath of life, and man became a living foul$.” 
That this account jff the animation of the body of man in-§Qtn - 
dicates a fupenority of the human foul to the vit al principle 71 

of all other animals, cannot, we think, be queftioned ; but 
it does not therefore follow, that the human foul is the on- 
ly immaterial principle ot life which animates any terreftrial 
creature. It has been fhown elfewhere (fee Metaphysics, 
0° 235.), that the power of fcnfation, attended with indivi- 
dual confcioufnefs, as it appears to be in ail the higher fpe- 
cies of animals, cannot refult from any organical ftrutiure, 
or be the quality of a compound extended being. The vi- 
tal principle in fuch animals therefore muff be immaterial as 
well as the human foul ; but as the word immaterial denotes 
only a negative notion, the louls of men and brutes, though 
both immaterial, may yet be fubffances effentially different. 
This being the cafe, 'it is plain that the Divine image in 
which man was formed, and by which he is diftinguifhed 
from the biute creation, cannot confift in the mere circum- 
llance of his mind being a fubffance different from matter, 
but in feme politive quality which diiiinguiihes him from 
every other creature on this globe. ty, 

About this character!(tic quality very various opinions CAT 
have been formed. Some have fuppofed jj “ that the image "P™!11 
    . xx .. - I! Gi/i 

of God in Adam appeared in that rectitude, righteoulneis, 
and hoiinefs, in which he was made ; for God made man 
upright (Ecclef. vii. 2.), a holy and righteous creature 
which hoiinefs and righteoufnefs were in their kind perk61; 
his underftandmg was free from all error and miffakes ; his 
will biaffed to that which is good; his affe&ions flowed in 
a right channel towards their proper objeits; there were no 
dinful motions and evil thoughts in his heart, nor any pro- 
penfity or inclination to that which is evil ; and the whok 
of his conduit and behaviour was according to the will of 
God. And this righteoufnefs (fay they ) was natural, and 
not perfonal and acquired. It was not obtained by the exer- 
cife of his free-will, but was created with him, and bekng- 
ed to his mind, as a natural faculty or inftinit.” They 
therefore call it original righteuufnefs, and fuppofe that it was 
loft in the fall. _ S; 

To this do&rine many cbjeftions have been made, it hasobjetal 
been faid that righteoufnefs confifting in right aftions pro-to. 
ceeding from proper principles, could not be created with 
Adam and make a'part of his nature ; becaufe nothing which 
is produced in a man without his knowledge and confent 
can be in him either virtue or vice. Adam, it is added, 
was unquefticnably placed in a ftate of trial, which proves 
that he had righteous habits to acquire ; whereas the doc- 
trine under confideration, affirming his original righteouf- 
nefs to have been perfed, and therefore incapable of im- 
provement, is inconfiftent with a ftate of trial. i hat his 
underftanding was free from all errors and miffakes, has been 
thought a blaiphemous pofition, as it attributes to man one 
of the incommunicable perfedions of the Deity. It is De- 
wife believed to be contrary to fad ; for either his under- 
ftanding was bewildered in error, or his affedions flowed 
towards an improper objed, when he fuffered himfelf at the 
perfuafion of his wife to tranfgrefs the exprefs law of his 
Creator. The objedor expreffes his wonder at its having 
ever been fupoofed that the avhole of Adam’s conduft and 
behaviour was according to the will of God, when it is fo 
notorious that he yielded to the firft temptation with 
which, as far as we know, he was affaikd. in paradife.. 

Convinced by thefe and other arguments, that the image 
of God in which man was created could not confift in orl' #SfeK 
ninal righteoufnefs, or in exemption from all poffibrlity ofn0 
error, many learned men, and Biffiop Bull* among others, 7 J have in. 
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|n^inal have Aippofed, that by th.e ima^e of God is to be under- 

an^ ftood cfr!ain gIfts and powers fupernaturally infafed by the Holy Spirit into the minds of our firft parents, to guide 
>5 th; tn in the ways of piety and virtue This ooinion they 
.on of reft chiefly upon the authority of Tatian, Irenes, Tertul- 

Sne liap’ CyPrian’ Athanafms, and other fathers of the primi- tive church; but they think, at the fame time, that it is 
countenanced by feveral pafTages in the Hew Teftament. 
Thus when St Paul fays (J, “ and fo it is written, The firft 
man Adam was made a living foul, the laft Adam was made 
a quickening Spiritthey underftand the whole paffage as 
relating to the creation of man, and not as drawing a com- 
parifon between Adam and Chrift, to fhow the great fupe- 
nonty of the latter over the former. In fupport of this 
interpretation tney obferve, that the apoftle immediately 
adds, “ howbeit, that was not firft which is foiritual, but 
that which is natural, and afterwards that which is fpiri- 
tual;” an addition which they think was altogether needlefs, 
if by the quickening Spirit he had referred to the incarna- 
tion of Chrift, which had happened in the very ape in which 
he was wiiting. I hey are therefore of opinion, that the 
body of Adam, after being formed of the dufl of the ground, 
was firft animated by a vital principle endowed with the fa- 
culties o' reafon and fenfation, which entitled the whole 
man to the appellation or a living foul. After this they 
fuppofe certain graces of the Holy Spirit to have been in- 
filled into him, by which he was made a quickening fpirit, 
or foimed in the image* cf Gcd ; and that it was in confe- 
quence of this fucceffion of powers communicated to the 
fame perfon, that the apoftle faid, “ Howbeit, that was not 
firft which is fpiritual, but that which is natural.’’ 

We need hardly obferve, that with refpe<ft to a queftion 
of this kind the authority of Tatian and the other fathers 

  quoted is nothing. Thofe men had no better means of 
Sdifcovering the true fenfe of. the fcriptures of the Old 

I eftament than we have ; and their ignorance of the lan- 
1 guage in which thefe fefiptures are written, added to fome 

metaphyfical notions refpedtmg the foul, which too many of 
them had derived from the fchool of Plato, rendered them 
very ill qualified to interpret the writings of Mofes. Were 
authority to be admitted, we fliould confider that of bifhop 

■ Bail and his modern followers as of greater weight than the 
authority of all the ancients to whom they appeal. But 
authority cannot be admitted; and the reafoning of this 
learned and excellent man from the text of St Paul is furely 
very inconclufive. It makes two perfons of Adam ; a firft, 

. ,, when he was a natural man compofed of a bodyandareafonable 

bl-ffcded r°ld ’ a, when he was endowed with the gifts of the ‘Holy Spirit and by them formed in the image of God ! In 
the verfe following too, the apoftle exprefsl/calls thefecond 
man, of whom he had been fpeaking, “ the Lord from 
heaven ; but this appellation we apprehend to be too high 
for Adam in the {fate of greatell perfection in which he 
ever exiffed. I hat our firft parents were endowed with the 
ghts of the Holy Ghoft, we are flrongly inclined to believe 
for reafons which lhall be given by and by ; but as thefe gifts 

jf, were adventitious to their nature, they could not be that 1 image in which God made man. 
Since man was made'm the image of God, that phrafe, 

whatever be its precife import, muft denote fomething pe- 
culiar and at the fame time eflential to human nature but 
the only two qualities at once natural and peculiar to man 
are his fhape and his reafon. As none but an anthropomor- 
phite will fay that it was Adam’s fliape which reflected this 

f fmaKe °' bis Creator, it has been concluded that it was the 
faculty of reafon which made the refemblance. To give 
urength to this argument it is obferved J, that when God 
lays, “ let us make man in our image,” he immediately adds, 
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“ ajrd let them have dominion over the fifii of the fea, and over 
the fowl of the air, andover the cattle, and over all the earth ;’s 

but as many of the cattle have much greater bodily ftrength 
than man, this dominion could not be maintained but by the 
faculty of reafon bellowed upon him and withheld from them. 

If the imare of God was impreffed only on the mind of 
man, this reafoning feems to be conclufive ; but it has been 
well obferved % that it was the whole man, and not the foul\ Gill's B9 
alone, or the body alone, that is faid to have been formed in'Jy 0JDiv‘- 
the divine image ; even as the whole man, foul and body, is^ch

h"'>k 

the feat of the new and fpiritual image of God in regenera- * Ulip 3' 
tion and fandlification. “ The very God of peace (fays 
tne apoftle) fandlify you wholly ; and may your whole 

/pint, foul and body, be preferved blamelefs to the coming of 
our Lord Jefus Chrift.” It is worthy of notice too, that 
the reafon affigned for the prohibition of murder to Noah 
and his fons after the deluge, is, that man was made in the 
image of God. “ Whofo fheddeth man’s blood, by man 
fhall his blood be fhed ; for in the image of God made he 
man. I helc texts feem to indicate, that whatever be ^ 
meant by the image of God, it was ftamped equally on the 
foul and on the body. In vain is it laid that man cannot re- 
femble God in fhape. This is true, but it is little to the 
purpofe ; for man does not referable God in his reafoning 
faculty more than in his form. It would be idolatry to 
fuppofe the fupreme majefty of heaven and earth to have a 
body or a fhape; and it would be little fhort of idolatry to 
imagine that he is obliged to compare ideas and notions 
together; to advance from particular truths to general pro- 
pofitions ; and to acquire knowledge, as we do, by the tedi- 
ous proceffes of indu&ive and fyllogiftic reafoning. There 
can therefore be no diredl image ot God either in the foul S§ 
or in the body of man; and the phrafe really feems to import ^rue 

nothing more than thofe powers or qualities by which man^?rt 0^t‘ie 

was fitted to exercife dominion over the inferior creation ra^t'‘ 
as if it had been faid, “ Let us make man in our image, after 
our likenefs, that they may have dominion, Scc.’^ But the 
ere£t form of man contributes in fome degree, as well as his 
rational powers, to enable him to maintain his authority over 
the bi ute creation ; for it has been obferved by travellers, 
that the fierceft beaft of prey, unlefs ready to perifh by 
hunger, fhrinks back from a fteady look of the human face 
divine. 

By fome *, however, who have admitted the probability* Gill^a 
of this interpretation, another, and in their opinion a ftill 
better reafon, has been devifed for its being faid that man 
was formed in the image of God. All the members of 
Chrift’s body, fay they, were written and delineated in the 
book of God’s purpofes and decrees, and had an ideal ex- 
rftence from eternity in the divine mind ; and therefore the 
body of Adam might be laid to be formed after the »* 
image of God, becaufe it was made according to that 
idea. But to this reafoning objections may be urged, which 
we know not how to anfwer. All things that ever were or 
ever fhall be, the bodies of us who live at prefent as well as 
the bodies of thofe who lived 5000 years ago, have from all ' 
eternity had an ideal exiftence in the Divine mind ; nor in 
this fenfe can one be faid to be prior to another. It could 
not therefore be after the idea of the identical body of 
Chrift that the body of Adam was formed ; for in the Di- 
vine mind ideas of both bodies were prefent together from all 
eternity-, and each body was undoubtedly formed after the 
ideal archetype ofitfelf. It may be added likewife, that the 
body of Chrift was not God, nor the idea of that body the 
idea of God. Adam therefore could not with propriety, or 
evt n with truth, be laid to have been formed in the image 
of God, if by that phrafe nothing more were intended than 
the refemblance between his body and the body of Chrift. 

3 K The 
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Thefe obje&ions to this interpretation appear to us un- 
anfwerable ; but we mean not to diftate to our readers. 
Every man will adept that opinion which he thinks lup- 
parted by the belt arguments; but it is obvious, that what- 
ever more may be meant by the image of God in which man 
was made, the plirafe undoubtedly comprehends all thole 
powers and qualities by which he is enabled to maintain 
his authority over the inferior creation. Among thefe the 
faculty of reafon is confefledly the moft important ; for it is 
by it that man is capable of being made acquainted with the 
Author, of his being, the relation which fnbfifts between 
them, and the duties implied in that relation from the crea- 
ture to the Creator. 

1 hat the firft man, however, was not left to difeover thefe 
things by the mere efforts of his own unaffifled reafon, eve 
have" endeavoured to (how in another place ; (See Religion, 
n2 r 10.); and the conclufion to which we were there led, is 
confirmed by the portion of revelation before us, The in- 
fpired hiftorian fays, that “ God bleffed the feventh day and 
fanUified It, becaufe that in it he had refted from all his 
Works, which he created and made but Adam could not 
have underflood what was meant by the fan8:ification of a 
particular day, or of any thing elfe, unlefs he had previoufly 
received fome religious inllru&ion. There cannot there- 
fore be a doubt, but that as loon as man was made, his 
Creator communicated to him the truths of what is called 
natural religion, which we have endeavoured to explain and 
eftablifh in Part I. of this article ; and to thefe were added 
the precept to keep holy the Sabbath-day, and let it apart 
for the purpofes of contemplation and worfhip. 

This was a very wife inilitution, as all the divine inftitu- 
tions mufl be. “ The great end for which we are brought 
into life, is to attain the knowledge and be confirmed in the 
love of God. 'This includes obedience to his will in thought, 
word, and deed, or that courfe of conduct which can 
alone make us happy here, and fit us for everlaiting glo- 
ry hereafter. But of thefe things we cannot retain a 
proper fenfe without clofe and repeated application of 
thought ; and the unavoidable cares and concerns of the 
prefent life occupying much of our attention, it is, in the 
nature of things, neceffary that fome certain, portion of 
time fhould he appropriated to the purpofes of religious in- 
llrudlion and the public adoration of our Creator, in whom 
we all live, and move, and have our being. ’ Hence a veiy 
learned divine f has inferred, that though the particular time 
is a matter of politive appointment, the obfervation of a lab- 
bath in general is a duty of natural religion, as having its 
foundation in the reafon of things. See Sabbath. 

Man therefore in his natural and original ftate was a rational 
and religious being, bound to do “juftice, to love mercy, to 
walk humbly with his God, and to keep holy the Sabbath 
day.” Thefe feem to be all the duties whicn in that ftate were 
required of him ; for as foon as he was introduced into the 
terreftrial paradife and admitted into covenant with his Ma- 
ker, he was placed in aJupernatural ftate, when other duties 
were of courfe enjoined. 

That our firft parents were both made on the fixth 
day, Mofes exprefsly affirms when he lays ||, that “ God 
created them male and female, and bleffed them, and call- 
ed their name Mam (k), in the day when they were 
created but that they wrere introduced into the garden 
of Eden on that day, is an opinion which, however gene- 
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rally it may be received, feems not to be reconcile able with Oiiirinil 
the plain narrative of the iacred penman. After telling us ^ 
that on the fixth day God fimlhed all his works, which ne — 
faw to be very good, and refted on the feventh day, he briefly 
recapitulates the hiftory of the generations ot the heavens 
and of the earth, gives us a more particular account of the 
formation of the firft man, informing us that the ‘ Lord 
God formed him out of the dull of the ground, and breathed 
into his noftrils the breath of life, when man became a living M 
foul 3” and then proceeds to lay tnat the “ Lord God__ 
planted a garden eaftward in Eden, where he put the man ’ 
whom he had Jormec/." brom this fhovt hiftory of the firft          From this fibort hiftory of the firft 
pair it appears beyond difpute evident, that neither the man 
nor the woman was formed in the garden ; and that hom. 
their creation iome time efapfed before the garden was 
prepared for their reception, islikewife evident from a com- 
parifon of Gen. 1. 2p. with Gen. 11. 16, 17- Lr the firft of ilefoie he 
thefe paffages God gives to man, immediately after fiis^^pWB 
creation, “■ every herb bearing feed which was uPon _t^e de,, c{ g. 
face of all the earth, and every tree, without exception,.^ 
in which was the fruit of a tree bearing feed : to him he 
faid it fhould be for meat-” In the fecond, “ he command- ^ | 
ed the man, faying, of every tree o.r the garden thou mayeft 
freely eat ; but of the tree of knowledge of good and 
evil, thou (halt not eat of it ; for in the day thou eateft 
thereof thou fhalt furely die;” When the firft grant of 
food was given, Adam and his wife muft have been wnere 
no tree of knowledge grew, and they muft have been in- 
tended to live at leafl fo long in that ftate as that they 
fhould have occafion for food, otherwife the formal grant of 
it would have been not only fuperfluous, but apt to miflead 
them with refpedt to the fubfequent reftriftion. . 

In tliis original ftate man was under the difeipline of what 
we have called natural religion, entitled to happinefs while ha 
fhould perform the duties required of him, and liable to 
punifhment when he fhould negleft t hole duties, or tranfprefi 
the law of his nature as a rational and moral agent. This 
being the cafe,, it is a matter of fome importance, and whac 
will enable us to perceive more clearly the prerogatives of 
Chriftianity, to afeertain, if we can, what the rewards and 
punifhments are which natural religion holds out to her vo- 
taries. _ .... , 

That under every difpenfation of religion the pious and 
virtuous man fhall, during the whole of his exiftence, enjoy, 
more happ’nefs than miiery; and that the incorrigibly wic- 
ked, if there be any fuel), fhall have a greater portion of mi- j 
fery than happinefs, are truths which cannot be controverted 
by any one whu admits, that the Almighty governor of the 
univerfe is a Being of wifdom, goodnefs, and juftice. But 
refpedling the rewards of virtue and the punifhment of vice, 
more than thefe general truths feems not to be taught by 9; 
natural religion. Many divines, however, of great learning Did not, 
and worth, have thought otherwife, and have contended, that w^en i^ 
from the nature of things the rewards beftowed by an infinite^ him 
God upon piety and virtue muft be eternal like their au-t0 (-terul 
thor. Thefe men indeed appear willing enough to allow life, 
that the punifhments with which natural religion is armed 
againft vice muft be only of a temporary duration, became 
reafon, fay they, is ready to revolt at the thought of everlaji- 
ing punifhment. .. 

i his opinion, which confounds natural with revealed reli- 
gion, giving to the former an important truth which belongs 6 ’b 43 exclufively 

( k) The woman was fome time afterwards diftinguiihed by the name of E*e ™ became 
all living, and particularly of that blefTed feed which was to bruife the head of the ferpent. - J 
the word. 
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cxcluHvely to the latter, has been fo ably confuted by a learn- 
ed writer, who was never averfe from allowing to human 
reafon all the difcoveries which it can juflly claim, that we 
fhall fubmit his arguments to our readers in preference to 
any thing which we can give ourfelves. 

“ If reafon doth, on the one hand, feem to revolt atfwr- 
Irjlingpunijhment, we mull confefs that fancy, on the other, 
(even when full plumed by vanity), hath fcarce force enough 
to rife to the idea of infinite rewards. How the heart of man 
came to confider this as no more than an adequate retribution 
for his right conduct during the flrort trial of his virtue here, 
w'ould be hard to tell, did we not know what monitors 
pride begot of old upon Pagan philofophy ; and how much 
greater Hill thefe latter ages have difclofed, by the long in- 
cubation of fchool-divinity upon folly. What hath been 
urKed from natural reafon, in fupport of this extravagant 

did preiumption, is fo very flender, that it recoils as you enforce 
it. Firlt, you fay, ‘ that the foul, the fubject of thefe eter- 
nal rewards, being immaterial, and fo therefore unaffedted by 
the caufes wdiich bring material things to an end, is, by its 
nature, fitted for eternal rewards.—This is an argument ad 
ignorantiam, and holds no farther.— Becaufe zwimmaterial be- 
ing is not fubjedt to that mode of difiblution which affedfs 
material fubllances, you conclude it to be eternal. This is 
going too fall. There may be, and probably-are, many 
natural caules (unknown indeed to us), whereby immaterial 
beings come to an end. But if the nature of things cannot, 
yet God certainly can, put a final period to fuch a being when 
it hath ferved the puipofe of its creation. Doth annihi- 
lation impeach that wifdom and goodnefs which was dif- 
playedwhen God brought it out of nothing ? Other immate- 
rial beings there are, vi%. the fouls of brutes, which have the 
fame natural fecurity with man for their exillence, of whofe 
etenity we never dream. But pride, as the poet oblerves, 
tails God unjujl. 

If man alone engrofs not heaven’s high care ; 
Alone madeperfebi here, immortal there. 

However, let us (for argument’s fake) allow the human 
foul to be unperifhable by nature, and fecured in its ex- 
iftence by the unchangeable will of God, and fee what will 
follow from thence— An infinite reward for virtue, during one 
moment of its exiltence, becaufe reafon difeovers that, by 
the law of nature, fame reward is due ? By no means. 
When God hath amply repaid us for the performance of our 
duty, will he be at a lofs how to difpofe of us for the long 
remainder of eternity? May he not find new and endlefs 
employment for reafonable creatures, to which, wdren pro- 
perly difeharged, new rewards and in endlefs fucceflion will 
be affigned ? Modeil reafon feems to diclate this to the fol- 
lowers of the law of nature. The flattering expedient of 
eternal rewards for virtue here was invented in the fim- 
plicity of early fpeculation, after it had fairly brought men 
to conclude fhat the foul is immaterial. 

“ Another argument urged for the eternity of the re- 
wards held out by natural religion to the pradlice of piety 
and virtue is partly phyfical and partly moral. The merit 
of fervice (fay the admirers of that religion) increafes in 
proportion to the excellence of that Being to whom our fer- 
vice is diredled and becomes acceptable. An infinite being, 
therefore, can difpenfe no rewards but what are infinite. 
And thus the virtuous man becomes intitled to immortality. 

“ The misfortune is, that this reafoning holds equally on 
the fide of the unmerciful dodlors, as they are called, who 
doom the wicked to everlasting punishment. Indeed 
were this the only diferedit under which it labours, the 
me reliefs doctors would hold themfelves little concerned. 
But the tiuth is, that the argument from infinity proves 
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juft nothing. To make it of any force, both the parties 
fhould be infinite. This inferior emanation of God’s image, 
man, fhould either be fupremely good or iupremely bad, a • 
kind of deity or a kind of devil. But thefe reafoners, in 
their attention to the divinity, overlook the humanity which 
makes the decreafe keep pace with the accumulation, till 
the rule of logic, that the conclufion Jallows the weaker part, 
comes in to end the difpute J. f Warbur 

Thefe arguments feem to prove unanfwerably that im- ton's Di- 
mortaiity is not eflential to any part of the compound being "A 
man, and that it cannot be claimed as a reward due to hisix, ’ 
virtue. It is not indeed eflential to any created being, for 
what has not Cxiftence of itfelf, cannot of itfelf have per- 
petuity of exiftence (fee Metaphysics, nri 272, &c.) ; and 
as neither man nor angel can be profitable to God, they can- 
not claim from him any thing as a debt. Both, indeed, as 
moral agents have duties preferibed them ; and while they 
faithfully perform thefe duties, they have all the fecurity 
which can arife from the perfebl benevolence of him who 
brought them into exiftence, that they fnall enjoy a fuffi- 
cient portion of happinefs to make that exiftence preferable 
to non-exiftence; but reafon and philofophy furnifh no data 
from which it can be inferred that they fhall exift for ever. 
Man is compofed in part of perifhable materials. However 
perfebl Adam maybe thought to have been when he came firft 
from the hands of his Creator, his body, as formed of the duft 
of theground, muft have been naturally liable to decay anddif- 
folution. His foul, indeed, was of a more durable fubftance; 
but as it was formed to animate his body, and had no prior 
confeious exitlence, it is not eafy to conceive what fhould have 
led him, under an equal providence, where rewards and 
punifhments were exablly diftributed, to fuppoie that one 
part of him fhould furvive the other. In his natural and 
original ftate, before the covenant made with him in paradife, py 
he was unqueftionably a mortal creature. How long he f^

am. 
continued in that ftate, it feems not poffible to form a plan- tro^v 
Able conjecture. Bifhop Warburton fuppofes him to have into para- 
lived feveral years under no other difpenfation than that ofd'fe liable 
natural religion; during which he was as liable to death as hist0 death, 
fallen pofterity are at prefent. 

“ We muft needs conclude (fays this learned writer*),* Divine 
that God having tried Adam in the fiate of nature, and ap- ^-ega^ont 
proved of the good ufe he made of his free-will under the^,’)^’ 
direction of that light, advanced him to a fuperior ftation in 96 
Paradife. How long, before this remove, man had con-How long 
tinued fubjeCl to natural religion alone, we caivonly guefs: but*1® C0ntinu. 
of this we may be aflured, that it was fome confiderable t^at 

time before the garden of Eden could naturally be made 
fit for his reception. Since Mofes, when he had concluded 
his hiftory of the creation, and of God’s rfi on, and fanttifi- 
cation of, the feventh day proceeds to fpeak of the condi- 
tion of this new world in the following terms : “ Sind God 
made every plant of the field before it was in the earth, and 
every herb of the field before it grew ; for the Lord God had 
not caufed it to rain upon the earth Jd Which feems plainly! Gen. ii, 
to intimate, that when the feeds of vegetables had been4>i'- 
created on the third day, they were left to nature, in its 
ordinary operations, to mature by fun and fhowers. So 
that when in courie of time Paradife was become capable 
of accommodating its inhabitants, they were tranfplanted 
thither.” 

This reafoning is not without a portion of that ingenuity 
which was apparent in every thing that fell from the pen of 
Warburton ; but it was completely confuted alrr.oft as foon 
as it was given to the public, and fhown to be deduced 
from premifes which could be employed againft the author’s 
fyftem. If only the feeds of vegetables were created on the 
third day, and then left to nature, in its ordinary operations, 

3 & 2 to 
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to mature by fiiri and fhovvers, the firtt pair rouft have 
penfhed before a imgle vegetable could Le fit to furnifh 
them v/ith food; and we may fuppofethat it was to prevent 
this ditafter that the garden of Eden was miraculoufly ftored 
at once with full grown trees and fruit in perfeft maturity, 
whilft the reft of the earth was left under the ordinary laws 
of vegetation. T'ftete is, however, no evidence that they 
were only the feeds of vegetables that God cieated. Go 
the contrary, hlofes fays exprefsly "j", that God made the 
earth on the third day bring forth the herb yielding feed after 
his kind, and the tree yielding fruit wholeyW was in itfelf 
after his kind and when he recapitulates the hiftory of 
the creation, he fays, that God made, not every feed, but 
every plant of the field before it was m tne earth, and eveiy 
herb of the field before it grew. From the procefs of vege- 
tation, therefore, nothing can be inferred with refped to 
the time of Adam’s introduction into Paradife, or to afcer- 
tain the dmation of his original ftate of nature. If angels 
were created during the fix days or which the Heorewlaw- 
giver writes the hiftory, an hypothefis very generally received 
(fee Angel , though in the opinion of the prefent writer 
not very probable, there can be no doubt but our nr if pa- 
rents lived a confiderable time under the law of naaire before 
they were raifed to a fuperior ftation in the garden of Eden; 
for it feems very evident that the period of their continu- 
ance in that ftation was not long. Of this, however, no- 
thing can be faid with certainty. They may have lived tor 
years' or only a few days in their original ftate ; _but it is 
very neceffary to diftinguilh between that ftate in which 
they were under no other difpenfation than what is com- 
monly called natural religion, entitled, upon their obedience, 
to the indefinite rewards of piety and virtue, and their ftate 
in Paradife when they were put under a new law, and by 
the free grace of God promifed, ir they fhould be obedient, 
a fupernatural and eternal reward. Into that ftate we muft 
now attend them, and afeertain, if we can, the preciie terms 
of the firft covenant. 

Mofes, who in this inveftigation is our only guide, tells 
us, that the Lord God, after he had formed the firft pair, 
« planted a garden eaftward in Eden, and took the man 
and put him into the garden to drefs it and to keep it. 
And the Lord God (continues he) commanded the man, 
faying, of every tree of the garden thou mayeft treely eat , 
but of the tree of the knowledge of good and evil thou 
fhalt not eat of it ; for in the day that thou eateft thereof, 
thou fhalt furely diet-” Here is no mention made of the 
laws of piety and moral virtue refulting from the relation in 
which the various individuals of the human race ftand to 
each other, and in which all as creatures ftand to God their 
Almighty and beneficient Creator. With thefe laws Adam 
was aheady well acquainted; and he muft have been fenfible, 
that as they were founded in his nature no fubfequent law 
could difpenfe with their obligation. They have been 
equally binding upon all men in every ftate and under every 
difpenfation; and they will continue to be fo as long as the 
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general ora&ice of juftice, mercy, and piety, {hall contribute Gsgindl 
to the fum of human happinefs. The new law peculiar to of 
his paradifaical ftate was the command not to eat of the fruit , 
of the tree of the knowledge of good and evil. 1 his was 
a pohtive precept, not founded in the nature of man, but 
very proper to be the teft of his obedience to the will of his 
Creator. The laws of piety and virtue are fanftioned by 
nature, or by that general lyftem of rules according to which 
God governs the phyfical and moral worlds, and by whichTL c>ve- 
he has fecured, in fome ftate or other, happinefs to the 
pious and virtuous man, and mifery to fuch as fltall prove'0'"3 1,le ^ made with 

forbidden -.dam in incorrigibly wicked. The law refpetting In 
fruit was fanttioned by the penalty of death denounced par-^fe, 
againft difobedience ; and by the fubje&s of ihat law the 
nature of this penalty muft have been perfeclly underftood: 
but Chriftian divines, as we (hall afterwards fee, have differed 
widely in opinion refpefting the full import of the Hebrew 
words which our tranflators have rendered ‘by the phrafe 
thou Jhalt furely die. All, however, agree that they threaten- 
ed death, in the common acceptation of the word, or the 
feparation of the foul and body as one pait of the punifli- 
ment to be incurred by eating the forbidden fruit; and 
hence we muft infer, that had the fotbidden fruit not been 
eaten, our hrll parents would never have eied, bccaule the 
penalty of death was denounced againft no other tranfgreffion. 
What therefore is laid refpe&mg the fruit of the tree of 
knowledge, implies not only a law but alfo a covenant (l), 
promiling to man, upon the obfervance of one pofitive pre- 
cept, immortality or eternal life ; which is not effential to 
the nature of any created being, and cannot oe claimed as 
the merited reward of the greateft virtue or the moft fer- 
vent piety. ' 

This obvious truth will enable us to difpofe of the ob- 
jeftions which have been fometimes brought by free-think- 
ing divines againft the wifdom and juliicc of punifhing fo 
feverely as by death the breach of a mere pofitive precept ; 
which, confidered in itfelf, or as connefted with the general 
principles of moral obligation, appears to be a precept of 
very little importance. We have only to reply, that as an 
exemption from death is not due either to the nature or to the 
virtue of man, it was wife and juft to make it depend upon 
the obfervanceof a pofitive precept, to imprefs upon the minds 
of our firft parents a conftant conviaion that they were to be 
preferved immortal, not in the ordinary courfe of divine pro- 
vidence, but by the fpecial grace and favour of God. 'i he 
fame confideration will fhow us the folly of thoie men who, 
becaufe the terms of the firft covenant, as ftated in fome 
fyftems of theology, agree not with certain philolophical 
maxims which they have adopted, are for turning all that is 
faid of the trees of knowledge and of life into figuie and 
allegory. But the other trees which .Adam and Eve were 
permitted to eat were certainly real trees, or they muft have 
perilhed for want of food. And what rules of interpietation 
will authorife us to interpret eating and trees literally in one 
part of the fentence and figuratively in the other ? A garden 

f lI It does not appear that anv tranfaftion between God and mankind in general was denominated by a word equiva- 
lent to theEnglifh word 'till the end of the fourth century, when fuch phrateology was introduced into the 

L l ! fv^GWed AiuTuftine, bifhoo of Hippo. That the phrafeology is ftriftly proper, no man can fuppoie 
C }UrC efl As on the infinite diftance between the contra&ing parties, and the abfolute dominion of the one oyer the ot er. 

In th, proper fenfe of the word, both parties muft have a n*h« e.ther to agree 1 o be capable ot emenrG . , f , Adam had no rLht to bargain with his Maker, or to refufe the gut of 
to the terms propofed or ^Th^vvord1 would more accurately denote what is 
immortality on the terms o^ , th;s laft ;s jn general ufe, we have retained it as fufficient, when thus explained, to 

diftinguifh what man received7from God upon certain pofitive conditions, from what he had a claim to by the conftitutioa 
of his nature. 
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olio a! i’n a delightful climate is the very habitation, and the fruits 

produced in that garden the very food, which we fhould 
naturally fupoofe to have been prepared for the progenitors 
of the human race ; and though in the garden actually fitted 
up for this purpofe two ttees were remarkably diltinguifhed 
from the Veft, perhaps in fituation and appearance as well as 
in ufe, the difiindtipn was calculated to ferve the belt of 
purpofes. 1 he one called the tree of /i/e, of which, while 
they continued innocent, they were permitted to eat, ferved 
as a facramental pledge or affurance on the part of God, 
that as long as they fhould obferve the terms of the cove- 
nant their life fhould be prderved; the other, of which it was 
death to tafte, was admirably adapted to imprefs upon their 
minds the neceffity of implicit obedience to the Divine will, 
in whatever manner it might be made known to them. 

A quefiion lias been Halted, and it is of fome importance, 
What would have finally become of men if the firft cove- 
nant had not been violated ? That they would have been all 
immortal is certain ; but it is by no means certain that they 
would have lived for ever upon this earth. On the contrary, 
it has been an article of very general belief in all ages of the 
church *, that the garden of Eden was an emblem or type 
of heaven, and therefore called Paradife (fee Paradise); 
and that under the fi:fl covenant, mankind, after a fufficient 
probation here, were to be tranflated into heaven without 

I <|it jit tailing death. This do&rine is not indeed explicitly 
i «rjvia-taught in fcripture ; but many things confpire to make 
Hhiiito’1 highly probable. The frequent communications between God and man before the fall (m ), feem to indicate that Adam 

was training up for fome higher ftate than the terreflrial paia- 
diie. Plad he been intended for nothing hut to cultivate 
the ground and propagate his fpecic?, he might have been 
left like other animals to the guidance of his own reafon 
and inltincts ; which, alter the rudiments of knowledge were 
communicated to him, mull furely have been fufficient to 
direft him to every thing neceffary to the comforts of a life 
merely fenfual and rational, otherwife he would have been 
an imperfect animal. It is obvious too, that this earth, how- 
ever fertile it may have originally been, could not have af- 
forded the means of fubiiltencc to a raqe of immortal beings 
multiplying to infinity. For thefe reafons, and others 
which will readily occur to the reader, it feems incontrover- 
tible, that, under the lirlt covenant, either mankind would 
have been fucceffively tranflated to fome fuperior ftate, or 
would have ceafed to propagate their kind as foon as the 
earth fhould have been replenifhed with inhabitants. He 
who reflects on the promife, that, after the general refurrec- 
tion, there is to be a new heaven and a new earth, will pro- 
bably embrace the latter part of the alternative; but that 
part in its confequences differs not from the former. In the 
new earth promifed in the Chriftian revelation, nothing is to 
dwell but righteoufnefs. It will therefore be precifely the 
lame with what we conceive to be exprefled by the word 
heaven ; and if under the firft covenant this earth was, to 
be converted into a fimiiar place, where, after a certain 
period, men fhould neither marry nor be given in marriage, 
but enjoy what divines have called the beatific vfion, we 
may confidently affirm, that, had the firft covenant been 
faithfully obferved, Adam and his pbfterity, after a lufficient 

ioc probation, would all have been tranfiated to forne fuperior 

ifsof ^ate °r ^eaven' 
vine ^ ° them for that flate, the gifts of divine grace feem 
race. have been abfolutely neceffary. To them it was a ftate 
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certainly fupernatural, otherwife a God of infinite wifdom Oriifinai 
and pet fed! goodneis would not, for a moment, have placed ^ate oi 

them in an inferior ftate. But to enable any creature, eipe- 1Tl^ ' , 
cially luch a creature as man, whom an ancient philofopher 
has juftly llyled to rife above its nature, 
foreign and divine aid is unqueftienably requifite: and 
therefore, though we cannot perfuade ourfelves that the gifts 
of the Holy Ghoft conftituted that image of God in which 
man was originally made, we agree with biffiop Bull, that 
thefe gifts were beftowed upon our firft parents to enable 
them to fulfil the terms of the covenant under which they 
were placed. 

Upon the whole, we think it apparent from the portions of 
fcripture which we have examined, that Adam and Eve were 
endued w ith fuch powers of body and mind as fitted them to 
exercife dominion over the other animals; that thofe powers 
conftituted that image of God in which they are faid to 
have been formed ; that they received by immediate revela- 
tion the firft principles of all ufefui knowledge, and efpecial- 
ly of that lyttem which is ufuaily called natural religion ; that 
they lived for -fome time with no other religion, entitled to 
the natural rewards of piety and virtue, but all the while 
liable to death ; that they were afterwards tranflated into 
paradife, where they were placed under a new law, with the 
penalty of death threatened to the breach of it, and the pro- Tor 
mile of endlefs life if they fhould faithfully obferve it ; audit is there* 
that they were endued with the gifts of the ITolv Ghoft, tof°re impro-> 
enable them, it not wanting to themfelves, to fulfil the terms f’er!y c;illec* 
of that covenant, which has been improperly termed ^ 
covenant of works, fince it flowed from the mere grace of " ’ 
God, and conferred privileges on man to which the moft: 
perfect human virtue could lay no juft claim. 

Sect. III. Of the Fall of Adam, and its Confequences. 

Ffom the preceding account of the primeval ftate of man, 
it is evident that his continuance in the terreftrial paradife, 
together with all the privileges which he there enjoyed, were 
made to depend upon his obfervance of one pofitive preceot. 
Every other duty incumbent on him, whether as reiulting 
from what is called the law of his nature, or from the exprefs 
command of his God, was as much his duty before as after he a.s 
was introduced into the garden of Eden ; and though thebe violated 
tranfgrcffion of any law would undoubtedly have been°,;!y b7 
punifhed, or have been forgiven only in confequence of fin-^ 
cere repentance and amendment, it does not appear that a^ofidve 
breach of the moral law, oref the commandment relpeCting command... 
the fan&ification of the Sabbath-day, would have been puniffi- 
ed with death, whatever may be the import of that word in 
the place where it is firft threatened- The puniihment was 
denounced only againft eating the fruit of the tree of the 
knowledge of good and evil: For “ the Lord God com- 
manded the man, faying, of every tree of the garden thou 
maydl freely eat, but of the tree of the knowledge of good 
and evil thou ffialt not eat of it; for in the day that thou, 
eateft thereof thou ffialt furely dieT To the word death 
in this paffage divines have affixed many and different mean- 
ings. By fome it is fuppoled to import a feparation of the 
foul and body, while the latter was to continue in a ftate of 
confeious exrftence ; by others, it is taken to imply annihL 
lation or a ftate without confcioufnefs ; by fome, it is imagin- 
ed to lignify eternal life in torments ; and by others a fpi- 
titual and moral death, or a ftate neceffarily fubjoct to fin. 

In 

^ (m) That there were fuch frequent communications, has .been fhown to be in the higheft degree probable by the latT- 
Lr Law bilhop of Carlifle. See his Diftourfe on the jeveral Difpenfations of revealed Religion, 
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In any one of thefe acceptations it denoted fomething new 
to xAdam, which he could not underhand without an ex- 
planation of the term ; and therefore, as it was threatened as 
the punifhment of only one tranfgreflion, it could not l>e 
the divine intention to inflift it upon any other. 

The abftaining from a particular fruit in the midft of a 
garden abounding with fruits of all kinds, was a precept 
which at firft view appears of eafy obfervation ; and the 
penalty threatened againft the breach of it was, in every 
fenfe, awful. The precept, however, wras broken notwith- 
ftanding that penalty; and though we may thence infer that 
our firft parents were not beings of fuch abfolute perfedlion 
as by fyftem-building divines they have fometimes been re- 
prefented, wre fhall yet find, upon due confideration, that 
the temptation by which they were (educed, when taken 
with all its circumftances, was (uch as no wife and modeft 
man will think himfelf able t© have refitted. The (hort hi- 
ftory of this important tranfaefion, as we have it in the third 
chapter o( the book of Genefis, is as follows. 

“ Now the ferpent was more fubtile than any bead of the 
field which the Lord God had made ; and he faid unto the 
woman, Yea, hath God faid, ye {hall not eat of every tree of 
the garden ? And the woman faid unto the ferpent, We may 
eat of the fruit of the trees of the garden; but of the fruitot the 
tree which is in the midft of the garden, God hath lard ye (hall 
not eat of it, neither (hall ye touch it, left ye die. And the 
ferpent faid unto the woman, ye (hall not furely die : For 
God doth know, that on the day ye eat thereof, then your 
eyes {hail be opened, and ye fhall be as gods, knowing good 
and evil. And when the woman faiv that the tree was good 
for food, and that it was pleafant to the eyes, and a tree to 
be defired to make one wife, (lie took of the fruit thereof, 
and did eat, and gave alfo unto her hufband with her, and he 
did eat.” 

To the lets attentive reader this converfation between the 
ferpent and the woman mull appear to begin abruptly ; and 
indeed it is not pofiible to reconcile it with the natural order 
of a dialogue, or even with the common rules of grammar, 
but by fuppoling the tempter’s queftion, “ Yea, hath God 
faid, ye (hall not eat of every tree of the garden to have 
been fuggetted by fomething immediately preceding either 
in words or in fignificant figns. Eve had undoubtedly by 
feme means or other informed the ferpent that (he was for- 
bidden to eat of the fruit upon which he v/as probably feaft- 
ing ; and that information, whether given in words or in 
actions, mutt have produced the queftion with which the 
faced hiftorian begins his relation of this fatal dialogue. 
We are told that the woman jaw that the tree was good for 
food ; that it was pleafant to the eyes, and a tree to be defired 
to make one wife} but all this (lie could not haveyeew, had 
not the ferpent eaten of its fruit in her prefence. In her 
walks through the garden, it might have often appeared 
pleafant to her eyes ; but previous to experience (lie could 
not know but that its fruit was the moft deadly poifon, far 
lefs could (he conceive it capable of conferring wifdom. 
But if the ferpent eat of it before her, and then extolled its 
virtues in rapturous and intelligible language, (he would at 
once fee that it was not deftruftive of animal life, and na- 
turally inter that it had very Angular qualities. At the 
moment fhe was drawing^ this inference, it is probable that 
he invited her to partake of the delicious fruit, and that her 

L O G Y. ^ Part H; 
refufal produced the conference before us. That me yield- Pall of 
ed to his temptation need excite no wonder ; for (he knew da>",anj 
that the ferpent was by nature a mute animal, and it he attri- 
buted his fpeech to the virtues of the tree, (he might infer, 
with fome plaufibility, that what had power to raife the 
brute mind to human, might raife the human to divine, and 
make her and her hufband, according to the promiie of the 
tempter, become as gods, knowing good and evil. Milton, 
who was an eminent divine as well as the prince 01 poets, 
makes her reafon thus with herfelf. 

Great are thy virtues, doubtlefs, beft of huits, 
Tho’ kept from man, and worthy to be admir’d ; 
Whofe tafte, too long forborne, at firft; eflay 
Gave elocution to the mute, and taught 
The tongue not made for fpeech to (peak thy praife. 

* G * * * *    For us alone 
Was death invented ? or to us denied 
This intelle&ual food, for beads referved ? 
For beads it feems : yet that one bead which firft 
Hath tailed, envies not, but brings with joy 
The good befallen him, author unfufpedl, 
F riendly to man, far from deceit or guile. 
What fear I then, rather what know to fear 
Under this ignorance of good and evil, 
Of God or death, ef law or penalty ? 
Here grows the cure or all, this fruit divine, 
Fair to the eye, inviting to the tafte. 
Of virtue to make wife : what hinders then 
To reach, and feed at once both body and mind ? 

Paradtfe I-rjh book ix. 
Full of thefe hopes of raifing herfelt to divinity, and not, 

as has fometimes been fuppofed, led headlong by a ienfual ap- 
petite, (he took of the fruit and did eat, and gave to her huf- 
band with her, and he did eat. The great poet makes Adam 
delude himfelf with the fame ibphiftry that had deluded Eve, 
and infer, that as the ferpent had attained the language and 
rcafoning powers of man, they (hould attain 

Proportional afeent, which could not be 
But to be gods, or angels, demi-gods. I0J 

Thus was the covenant, which, on the introduftton of our And dm 
firft parents into paradife, their Creator was gracioufly plea-an^, 
fed to make with them, broken by their violation ot the con-f pjrjjiii, 
dition on which they were advanced to that fupernatural 
(late ; and therefore the hiftorian tells us, that “ left they 
fhould put forth their hand and take alfo of the tree of life 
and eat, and live for ever, the Lord God fenu them forth 
from the garden of Eden to till the ground from whence 
they w'ere taken (n).” Flad they been fo fent forth with- 
out any farther intimation refpefting their prefent condi- 
tion or their future proipedts, and if the death under which 
they had fallen was only a lofs of confcioufnefs, they would 
have been in precifely the fame date in which they lived be- 
fore they v/eie placed in the garden of Eden ; only their 
minds muft now have been burdened with the inward fenie 
of guilt, and they muft have known themlelves to be fubjesft 
to death; of which, though not exempted from it by nature, 
they had probably no apprehenjion till it was revealed to them 
in the covenant of life which they had fo wantonly broken. 

God, however, did not fend them forth thus hopelefs and 
forlorn from the paradife of delights which they had fo re- 

cently 

(n) The ideas which this language conveys are indeed allegorical; but they inform us of this, and nothing but this, 
that immortal life was a thing extraneous to our nature, and not put into our pafte or compofition when firit faftuoHed Dy 
t£ie forming hand of the Creator.” Warburtori’s Divine Legation, Book ix. Chap. 1. 
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all [4; cently forfeited. He determined to punifh them fur their 
“nylcl tranfgrefiion, and at the fame time to Ljive them an opoortu- 

nity of recovering more than their loft inheritance. " Call* 
H m ing therefore, the various offenders before him, and inquiring 

into their different degrees of guilt, he began with pronoun- 
cing judgment on the ferpent in terms which implied that 
there was mercy for man. “ And the Lord God faid unto 
the ferpent, Becaufe thou haft done this, thou art curfed 
above all cattle, and above every beail of the held: upon 
thy belly (halt thou go, and dull fhalt thou eat all the days 
ol thy life ; and I will put enmity between thee and the 
woman, and between thy feed and her feed: it ihall bruife 
thy head, and thou fhalt bruife his heel.’r 

That this fcntence has been fully inflifted on the ferpent, 
no reafoning can be neceffary to evince. Every fpecies of 
that reptile is more hateful to man than any other terreftrial 
creature ; and there is literally a perpetual war between 
them and the human race. It is remarkable too that the 
head of this animal is the only part which it is fafe to bruife. 
Elis tail may be bruifed, or even cut off, and he will turn 
with fury and death on his adverfary : but the flighteft 
ftroke on the head infallibly kills him. That the ferpent, 
or at leaft the greater part of ferpents, go on their belly, 

Pelm's every one knows; though it is faid *, that in fome parts of 
the call ferpents have been feen with wings, and others 
with feet, and that thefe fpecies are highly beautiful. If 
there be any truth in this ftory, we may fuppofe that thefe 
walking and flying ferpents have been fuffered' to retain their 

I original elegance, that mankind might fee what the whole 
genus was before the eurfe was denounced on the tempter 

1 of Eve ; but it is certain that moft of the fpecies have 
| neither wings nor feet, and that many of the moft poifon- 
| ous of them live in burning deferts, where they have nothing 

SfM to eat but the dull among which they crawl j|. 
MB To this degradation of the ferpent, infidels have"obje£ted, 

that it implies the punifhment of an animal which was in- 
^f^capable of guilt ; but this objection is founded in tbought- 

■avilsA kffnefs and ignorance. The elegant form of any foecies of 
inferior animals adds nothing to the happinefs of the animals 
themfelvcs: the afs is probably as happy as the horfe, and 
the ferpent that crawls as he that flies. Fine proportions 
attract indeed the notice of man, and tend to imprefs upon 
bis mind juft notions of the wifdom and goodnefs of the 
Creator ; but furely the iymmetry of the horfe or the beauty 
of the peacock is more properly dilplayed for this purpofe 
than the elegance of the inftrument employed by the enemy 
of mankind. The degradation of the ferpent in the pre- 
fence of our firft parents muft have ferved the beft of pur- 
pofes. If they had fo little reflection as not yet to have dif- 
covered that he was only the inftrument with which a more 
powerful Being had wrought their ruin, they would be con- 
vinced, by the execution of this fentence, that the forbidden 
fruit had no power in itfelf to improve the nature either of 
man or of beaft. But it is impoffible that they could be fo 
ftupid as this objection fuppofes them. They doubtlefs 
knew by this time that fome great and wicked fpirit had 
actuated the organs of the ferpent; and that when enmity 
was promifed to be put between its feed and the feed of the 
W’oman, that promife was not meant to be fulfilled by fer- 
pents occalionally biting the heels of men, and by men in 
return bruiting the heads of ferpents ! If fuch enmity, though 
it has literally taken place, was all that was meant by this 
prediction, why was not Adam diredted to bruife the head 
of the identical ferpent which had feduced his wife ? If he 
could derive any confolation from the exercife of revenge, 
hirely it would be greater from his revenging himfelf on his 
own enemy, than from the knowledge that there fhould be 
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a perpetual warfare between his defeendants and the breed Faff of A- 
of ferpents through all generations. f-am> an(f 

We are told, that when the foundations of the earth were 'o^nce,;* 
laid, the morning liars fang together, and all the-fons of God —v 
fiiouted for joy ; and it is at leaft probable that there would 
be fimilar rejoicing when the fix days work of creation was 
finilhed. L fo, Adam and Eve, who were but a little 
lower than the angels, might be admitted into the chorus, 
and thus be made acquainted with the exiftence of good and 
evil tpirits. At all events, we cannot doubt but their gra- 
cious and merckul Creator would inform them that they had 
a powerful enemy ; that he was a rebellious angel capable 
of deceiving them in many wavs; and that they ought there- 
fore to be conftantly on their guard againft his wiles. They 
muft have known too that they were themfelves animated 
by fomething different from matter ; and when they found 
they were deceived by the ferpent, they might furely, with- 
out any remarkable ftvetch of fagacity, infer that their ma- 
lignant enemy had actuated the organs of that creature in a 
manner fomewhat fimilar to that in which their own fouls 
a&uated their own bodies. If this be admitted, the degra- 
dation ol the ferpent would convince them of the weaknefs 
of the tempter when compared with their Creator; and 
confirm their hopes, that fince he was not able to preferve 
unhurt his own inftrurnent of mifchiel, he fhould not be 
able finally to prevail againft them ; but that though he 
had bruifed their heels, the promifed feed ot the woman 
fhould at laft bruife lus head, and recover the inheritance 
which they had loft. See Prophecy, n° 9, 10. 107 

ITaving thus punifhed the original infligator to evil, theSenfence 
Almighty Judge turned to the fallen parr, and faid to thep-lire<i on 

woman, “ J will greatly multiply thy forrow and thy con-pdam a“d 

ception : in forrow draft thou bring forth children ; and thy C‘ 
deiire fhall be to thy hufband, and he fhall rule over thee. 
And unto Adam he laid, Becaufe thou haft hearkened un- 
to the voice ol thy wife, and haft eaten of the tree of which' 
I commanded thee, faying, Thou fhalt not eat of it ; curfed' 
is the ground for thy fake ; in forrow fli?.lt thou eat of it all 
the days of thy life. Thorns alfo and thiftles thall it bring 
forth unto thee, and thou fhall eat the herb of the field. In 
the fweat of thy face fhalt thou eat bread till thou return 
unto the ground ; for out of it waft thou taken : for duffc 
thou art, and unto drift fhalt thou return.” 

Elere is a terrible denunciation of toil and mifery and 
death upon two creatures; who, being inured to nothing, 
and formed lor nothing but happinefs, muft have felt infi- 
nitely more horror from fuch a fentence, than we, who are 
familiar with death, intimate with rnifery, and “ born to 
forrow as the fparks fly upward,” can form any adequate 
conception of. The hardfhip of it, too, feems to be aggra- 
vated by its being feverer than what was originally threat- 
ened againft the breach o* the covenant of life. It was in- 
deed laid, “ In the day thou eateft thereof, thou fhalt furely 
die but no mention was made of the woman’s incurring 
forrow in conception, and in the bringing forth ol children j 
ofi the curfe to be infli£ted on the ground ; of its bringing 
forth thorns and thiftles inftead of food for the ufe of man j 
and of Adam’s eating bread in forrow and the fweat of his 
face till he fhould return to the duft from which he was taken. 

Thefe feeming aggravations, however, are in reality in- obfeure 
ftances of divine benevolence. Adam and Eve were now intimation 
fubjeifted to death ; but in the fentence palled on the fer- given them 
pent, an obfeure intimation had been given them that they0*’deliver- 
were not to remain for ever under its power. It was there-?nce if0ta 

fore their interefl, as well as their duty, to reconcile them-U* 
felves as much as poffible to their fate; to wean their affec- 
tions from this world, in which they were to live only for a 
4 time ^ 
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eafily killed ; and man in i 
thefe. At any rate? ve are fare that the Omnipotent Cvea- J * ' 7 ^ i OU 
tor could and would have prcferved him from death ; but 
we have no reafon to believe that, by a conftant miracle, he 
would have preferved him from every kind of pain. In- 

4 4-8 . . -.w 
3'all of A* time i and to hope, with humble confidence, in the pYoraife are many animals which are fufceptible of pain, and yet not ^hf .\ 
-dam, and of their God, that, uoon their departure from it, they fhculd eafilv killed: and man in paradife mi^ht have reiembled 

ir* con e- received into fome better Hate. To enable them to wean 
, ^UU1CC ' their affections from earth, nothing could more contribute 

than to combine fenfual enjoyment with forrow, and lay 
them under the neceffity of procuring their means of fub- 
fiftence by labour, hard and often fruitlefs. This would dai- 

' ly and hourly imprefs upon their minds a full conviction that 
the prefent world is not a place fit to be an everlafting habita- 
tion ; and they would look forward, with pious refignation, 
to death, as putting a period to all their woes. Had they 
indeed been furnifhed with no ground of hope beyond the * A "r~v * i T . J ..£'-11 

deed, if, the firft covenant, mankind were in a ftate 

-grave, we cannot believe that the Righteous Judge of all 

109 
fioubtful 
whether 

the earth would have added to the penalty originally threat- 
ened. That penalty they would doubtlefs have incurred the 
very day on which they fell; but as they were premifed a 
deliverance from the confequences of their fall, it was pro- 
per to train them up by feveie difeipline for the happinefs re- 
ferved for them in a future ftate. 

After the palling of their fentence? the man and woman 
were turned out into the world, where they had formeily 
lived before they were placed in the garden of Eden ; and 
all future accefs to the garden was for ever denied them. 
They were not, however j in the fame ftate in which they 
were originally before their introducVicn into Paradife : 
They were now confciousof guilt; doomed to fevere labour; 
liable to forrow and beknefs, difeafe and death : and all thtfe 
miferies they had brought, not only upon themfelves, but 
alfo, as we learn from different paffages of the New Tefta- 
ment, upon their unborn pofterity to the end of time. It 
may feem indeed to militate againft the moral attributes of 
God, to in fluff mifery upon children for the fins of their pa- 
rents ; but before any thing can be pronounced concerning 
the Divine goodnefs and juftice in the prefent cafe, we 
muft know precifely how much we ftiffer in confequence of 
Adam’s tranfgreffion, and whether we have ourfelves any 
lhare in that guilt which is the caufe of our fufferings. 

That women would have had lefs forrow in conception 
wnecncr and in the bringing forth of children ; that we fhould have 
men would peen fubjeiffed to Id's toil and exempted from death, had 
have been ouj. ^ par£nts not fallen from their paradifaical ftate— 

are truths* incontrovertible by him who believes the infpira- 
nnder the tion of the Holy Scriptures ; but that mankind would in 

that ftate have been wholly free from pain and every bodily 
diftrefs, is a propofition which is not to be found in the 
Bible, and which therefore no man is bound to believe. 
The bodies of Adam and Eve confifted of ftefh, blood, and 
bones, as ours do ; they were furrounded by material ob- 
jetffs as we are ; and their limbs were unqueftionably ca- 
pable of being fraftured. That their fouls fhould never be 
feparated from their bodies while they a’oftained from the 
forbidden fruit, they knew from the infallible promtfe of 
him who formed them, and breathed into their noftrils the 
breath of life; but that not a bone of themfelves or of their 
numerous pofterity fhould ever be broken by the fall of a 
jfto*ne or of a tree, they were not told, and had no realon to 
expert. Of fuch fradtures, pain would furely have been the 
confequence ; though we have reafon to believe that it 
would have been quickly removed by fome infallible remedy, 
probably by the fruit of the tree of life. 

Perhaps it may be faid, that if we fuppofe our firft pa- 
rents or their children to have been liable to accidents of 
this kind in the garden of Eden, it will be difficult to con- 
ceive how they could have been preferved from death, as a 
{tone might have fallen on their heads as well as on their 
feet, and have at once deftroyed the principle of vitality. 
But this can be faid only by him who knows little of the 
phyfical world, and itiil lefs of the power of God. There 

- ' •    ' # 
of probation, it is certainly conceivable that ienne one indt- 
vidual of the numerous race might have fallen into fin, with- 
out artuaily breaking the covenant by eating the fruit of 
the tree of knowledge ; and fuch a linner would undoubted- 
ly have been punifhed by that God who is of purer eyes 
than, to behold iniquity : but how punifhment could have 

lirft cove 
nant, 

been infiirted on a being exempted from all poffibility of pain 
as well as of death, we confels ourfelves unable to imagine. 
Reiporfe, which is the inleparable conlequence of guilt, and 
conftitutes in our prefent ftate great part of its punifhment, 
flow s from the tearful looking for of judgment, which the 
finner knows (hall, in a future ftate, devour the adverfaries 
of the golpel of Chrift ; but he, wffio could neither fuffer 
pain nor death, had no caufe to be afraid of future judge- 
ment, and was therefore not liable to the tortures of re- 
morfe. We conclude, therefore, that it is a miftake to fup- 
pofe pain to have been introduced into the world by the fall 
of our firft parents, or at leaft that the opinion contrary to 
ours has no foundation in the word of God. no I 

Death, however, was certainly introduced by their fall ;ThouT 
for the infpired aooftle affures us, that in /AW «// (fit *; jhe- > „..r. - ' , m from & 
and again, that through the offeree of one many are deady. * i tk 
But concerning the full import of the word death in thisxv.n. 
place, and in the fentence pronounced upon our firft parents, t Rom, 
divines hold opinions extreniely different. Many contend,Vl 

that it includes death corporal, Jjnntual, or moral anti eternalp 
and that all mankind are fubjefted to thefe three kinds of 
death, on account of their ffiare in the guilt of the original 
tranfgreffion, which is ufually denominated original fin, and 
confidered as the fource of all moral evil. 

That all men are fubjeeffed to death corporal in confe- 
quence of Adam’s tranfgreffion, is univerfally admitted; but 
that they are in any fente partakers of his guilt, and on that 
account fubjerted to death fpiritual and eternal, has been 
very ftrenuoufly denied. To difeover the truth is of great 
importance ; for it is intimately connected with the Chri- 
ft ian dortrine of redemption. We fhall therefore ftate, with 
as much impartiality as we can, the arguments commonly 
urged on each fide of this much agitated queftion : but 
Ihould the reader perceive, as very probably he may, that 
we lean more to the one fide th^n to the other, he will do 
well to (hut our book, and, dilregarding all artificial fy- 
ftems, ftudy, with an unbiaffed mind, the writings only of 
the prophets and apoftles. in 

Thofe who maintain that all men finned in Adam, gene-DoSr® 
rally ftate their dortrine thus : “Ihe covenant being made'r;£‘ 1 

with Adam as a public perfon, not for himfelf only but 
for his pofterity, all mankind defeending from him by or- 
dinary* generation finned in him and fell with him in that 
firft tra'nfgre ffion ; whereby they are deprived of that origi- 
nal righteoufnefs in which he was created, and are utterly 
indifpofed, difabled, and made oppofite to all that is fpin- 
tually good, and wholly inclined to all evil, and that conti- 
nually ; which is commonly called original Jin, and front 
which do proceed all artual tranfgrtffions, fo as we are by 
nature children of wrath, bond-flaves to Satan, and juftly 
liable to all puniffiments in this world and in that which is 
to come, even to overkilling reparation from the comfortable 
prefence of God, and to moft grievous torments in loul and 
body, without intermiffion, in hell-fire for ever.” 

That which in this paffage we are firil tu examine, is the 
g fenie»ce 
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f f A- fentence which affirms all mankind defcendimr from Adam 

£ hy ordinary generation to have firmed in him and fallen 
ces. with h‘m >n 5i's firlt tranfgreffion ; the truth of which is at- 

tempted to be proved by various texts of Holy Scrioture. 
Thus St Paul fays exprefsly, that “ by one man fin entered 

Ynto the world, and death by fin ; and fo death puffed upon 
i, all men, for that all have finned. But not as the offence, 

Argjnents fo' alfo is the free gift. For if, through the offence of owe, 
. wany be dead; much more the grace of God, and the gift 

by grace, which is by one man, Jefus Chrift, hath abound- 
ed unto many ; and not as it was by one that finned, fo is 
the gift- (for the judgment was by one unto condemnation) ; 
but the free gift is of many offences unto junification. For 
if, by one man’s offence, death reigned by one; much more 
they, who receive the abundance of grace and of the gift 
of righteoufnefs, fhall reign in life by one, Jefus Chrift. 
i here fore as, by the offence of one, judgment came upon all 

men to condemnation ; even fo, by the righteoufnefs of One, 
the free gift came upon all men unto juftification of life. 
For as by one man’s difobedience many <tvere made finners ; 

]l0> f‘ fo by the obedience of one fhall many be made righteous J.” 
M l0' In this paffage the apoftle affures us, that all upon whom 

death hath paffed have fnned; but death hath paffed upon 
infants, who could not commit a&Ual fin. Infants there- 
fore muft have finned in Adam, fince death hath puffed up- 
on them ; for death “ is the wages only of fin.” He tells 
uslikewile, that by the offence of one, judgment came upon 
all men to condemnation; and therefore, fince the Righteous 
Judge of heaven and earth never condemns the innocent 
with the wicked, we muft conclude, that all men partake of 
the guilt of that offence for which judgment came upon 
them to condemnation. Thefe conclufions are confirmed 
by his faying exprefsly, that “ by one man’s difobedience 
many (i. e. all mankind) were madejinnersand elfewhere*, 
that “ there is none righteous, no not one and that his 
Ephefian converts “ were dead in trefpaffes and fins,‘and 

h were by nature children of wrath even as others.” The fame 
dottrine, it is laid, we are taught by the infpired writers of 
the Old Teftament. Thus Job, expoftulating with God 
foi bringing into judgment with him fuch a creature as 

- man, fays, “ Who can bring a clean thing out of an un- 
jjt, dean ? Not one.” And Eliphaz, reproving the patient pa- 
aiixv’. triarch for what he kerned prefumption, afks J, “ What is 

4«r ’ man that he fhould be clean, or he who is born of a woman 
that he fhould be righteous ?” Irom thefe two paffages it 
is plain, that Job and his unfeeling friend, though they a- 

■ greed in little elfe, admitted as a truth unqueftionable, that 
tnan inherits from his parents a finful nature, and that it is 
impoflible for any thing born of a woman by ordinary ge- 
neration to be righteous. The Pfalmift talks the very fame 

Pfaiii li. language ; when acknowledging his tranfgreffons, he fays §, 
“ Behold I was fhapen in iniquity, and in fin did my mo- 

f thtr conceive me.” 
U*n: Having thus proved the fad, that all men are made fin- 
1J''t |pu- ners by Adam’s difobedience, the divines, who embrace this 
(1*1 ^ie clued:'on> proceed to inquire how they can be 

P‘ partakers in guilt which was incurred fo many ages before 
they were born. It cannot be by imitation ; for infants, 
according to them, are involved in this guilt before they be 
capable of imitating any thing. Neither do they admit 
that fin is by the apoftle put for the confequences of fin, 
and many faid to be made finners by one man’s difobe- 
dience, becaufe by that difobedience they were fubjefted to 
death, which is the wages of fin. This, which they call 
the doftrine of the Arminians, they affirm to be contrary 
to the whole fcope and defign of the context; as it con- 

| ounds together fin and death, which are there reprefented, 
the one as the cauie, and the other as the efteft. It like- 

l1 Von. XVIIl. Part II. 
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would, in their opinion, difgrace any man of common fenfe, 
and much more an infpired writer; for then the fenfe of 
thefe words, “ Death hath paffed upon all men, for that 
all have finned,” muft be, death hath paffed upon all men, 
becaufe it hath paffed upon all men ; or, all men are ob- 
noxious to death, becaufe they are obnoxious to it. The 
only way therefore, continue they, in which Adam’s pofte- 
rity can be made finners through his difobedience, is by the 
imputation of his difobedience to them ; and this impu- 
tation is not to be confidered in a moral fenfe, as the adtion 
of a man committed by himfelf, whether good or bad, is 
reckoned unto him as his own ; but in a forenfic fenfe, as 
when one man’s debts are in a legal way placed to the ac- 
count of another. 01 this we have an inftance in the 
apoftle Paul, who faid to Philemon concerning Oncfimus, 
“ If he hath wronged thee, or oweth thee, any thing 

let ;t be impUted to me,” or placed to and put on 
my account. And thus the pofterity of Adam are made 
finners by his dilobedience ; that being imputed to them 
and put to their account, as if it had been committed by 
them perfonally, though it was not. 

Some few divines of this fchool are indeed of opinion, 
that the phrafe, By one man’s dilobedience many were 
made finners,” means nothing more than that the pofterity 
°f Adam, through his fin, derive from him a corrupt na- 
ture. But though this be admitted as an undoubted truth, 
the more zealous abettor of the fyftem contend, that it is 
not the whole truth. “ It is true (fay they) that all men 
are made of one man’s blood, and that blood tainted with, 
fin j and fo a clean thing cannot be brought out of an un- 
clean. What is born of the flelh is flefh, carnal and cor- 
rupt : every man is conceived in fin and fhapen in iniquity ; 
but then there is a difference between being made fnners and 
becoming finful. The one refpe&s the guilt, the other the 
pollution of nature ; the one is previous to the other, and 
the foundation of it. Men receive a corrupt nature from 
their immediate parents; but they are made finners, not by 
any act of their difobedience, but only by the imputation of 
the fin of A dam.” 

To confirm and illuftrate this doflrine of imputed fin, 
they obferve, that the word y-alto-Uhc-a.*, pfed by the apoftie, 
fignifies covjliluted in a judicial way, ordered and appointed 
in the difpenfation of things that fo it ffiould be ; juft as 
Chrift was made fin or a finner by imputation, or by'that 
conftitution of God which laid upon him the fins of all his 
people, and oealt with him as if he had been the guilty per- 
lon. That this is the fenfe of the paffage, they argue fur- 
ther from the punifhment infli&ed on men for the fin of 
Adam.. The puniffiment threatened to that fin was death ;The] unifh 
which includes death corporal, moral, and eternal. Corpo-ment ofinx 
ral death, fay they, is allowed by all to be fuffered on ac-Futed Suiit 

count of the fin of Adam ; and if fo, there muft be guilt, 
and that guilt made over to the fufferer, which can be' done 
only by imputation. A moral death is no other than the 
lofs of the image of God in man, which corffifted in righte- 
oufnefs and holinefs ; and particularly it is the lofs of ori- 
ginal righteoufiiefs, to which fucceeded unrighteoufnefs and 
unholinels. It is both a fin and a punifhment for fin ; and 
fince it comes upon all men as a punifhment, it muft tup pole 
preceding fin, which can be nothing but A dam’s difobe- 
dience ; the guilt of which is made over to his pofterity by 
imputation. This appears flill more evident from the pofte- 
rity of Adam being made liable to eternal death in confe- 
quence. of his tranfgreffion ; for the wages of fin, we are 
affined, is death, even death eternal, which never can be in- 
flided on guiltlefs perfons. But from the paffage before us 
we learn- that “ by the offence of judgment came upon 

■3 L ^ all - 'V 
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Fall of A- all men to condemnation ;M and therefore the guilt of that 
dam, and 0ffence mv,ft be reckoned to all men, or they could not be 

trS' iuftly condemned for it. -That Adam's fm is imputed to 
Y-^his pofterity, appears not only from the words, ‘ by one 

man’s difobedience many were made fmnersbut like wile 
from the oppolite claufe, “ fo by the obedience of One (hall 
many be made righteous for the many ordained to eter- 
nal life, for whom Chrift died, are made righteous, or pitti- 
fied, only through the imputation of his righteoufnefs to 
them; and therefore it follows, that all men are made finners 
only through the imputation of Adam’s difobedience. ^ 

To this doarine it is faid to be im obje&ion that Ad.am s 
pofterity were not in being when his fin was committed ; 
for though they had not then adual being, they had yet a 
virtual and reprefentative one. They were in him both Je- 

* Rom. v. minan and federally, and finned in him * ; juft as Levi was 
Ii‘ in the loins of Abraham, and paid in him tithes to Melcm- 
f Heb. vii. zedeck t- From Adam, as their common parent, they de- 

I0' rive a coriupt nature ; but it is only from him, as their le- 
deral head, that they derive a fhare ot his guilt, ai]d ar^ 

Adam a fe-fubjeAed to his punifhment. That he was a federal hea 
deral head to all his pofterity, the divines of this f^ool think evident 
tohispofte-£rom bJs being called a figure of Chrift % ; and the firi- A- 

fLm v dam defcribed as natural and earthly, m contradiflmftion to 
^ ‘ ‘ Chrift the fecond Adam defended as fpintual and the Lord 

from heaven ; and from the puniftiment threatened again ft 
his fin being inftiaed not on himfelf only, but on all his 
fucceediag offspring. He could not be a figure of ChnL, 
fay they, merely as a man ; for all the fons of Adam have 
been men as well as he, and in that fenie were as much fi- 
gures of Chrift as he ; yet Adam and Chnft are conftantly 
contrafted, as though they had been the only two men that 
ever exifted, becaufe they were the only two heads °t their 
refpedtive offspring. He could not be a figure ot Chnlt 
on account of his extraordinary produaion ; lor though 
both were produced in ways uncommon, yet each was 
b’-ought into the world in a way peculiar to himfelf. 1J16 

firft Adam was formed of the dull of the ground ; the ie- 
cond, though not begotten by a man, was born of a wo- 
man. They did not therefore refemble each other in the 
manner of their formation, but in their office as covenant- 
heads ; and in that alone the companfon between them is 

Nor have any o^ the pofterity of Adam, it is faid, reafon 
to complain of inch a procedure. Had he ftood in his in- 
tegrity, they would have been, by his handing, partakers ot 
all his happinefs ; and therefore ffiould not murmur at re- 
ceiving evil through his fall. If this do not fatisfy, let it 
be confidered, that fince God, in his infinite wifdom, 
thought proper that men ftiould have a head and reprekn. 
tative, in whofe hands their good and happinefs mould oe 
placed, none could be fo fit for this high ftation as the com- 
mon parent, made after the image of God, fo wife, lo holy, 
juft, and good. Laftly, to filence all objeftions, let it be 
remembered, that what God gave to Adam as a federal 
head, relating to himfelf and his pollerity, he gave as the 
Sovereign of the univerie, to whom no created being has a 

* See Gill's right to afk, “ What doll thou * f , , 
IMy of Such are the confequences of Adam s fall, and fuch the 
•Mtnity. do&rlne of original fin, as maintained by the more rigid 

followers of Calvin. That great reformer, however, was 
„7 not the author of this doarine. H had been fo 

St Asgr- early as i„ the be,: urn mu of the fifth century, by St Au.  i I ‘ . . J I_:n F-Tlramrt MPP A WCIU ST1N E ) 1 
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and It conftitutes one great part of that theological fyftem Fall of A. 
which, from being taught by him, is now known by the 

cr'.r--.r^ ’rv.rtfA Kv whom it is embraced mam- ..... c’ 
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name of Calvinifni: Thofe by whom it is embraced main- ^ 
tain it with zeal, as, in their opinion, forming, together with 
the other tenets of their mailer, the only pute fyftem of 
evangelical truths ; but it hath met with much oppofition 
in feme of the Lutheran churches, as well as from private 
divines in the church of England, and from the great bo. 
dy pf Dutch remonftrants (fee Calvinism, Arminians, 
and Synod of Dort) ; and of their objeftions it is now 
our duty to give a candid view, as well as of the docinne 
which they fubftitute in its Head. 

They begin then with alleging, that if it was as fove-Objedion, 
reign of the univerfe that God gave to Adam what he re-ioit, 
ceived In paradife relating to himfelf and his pofterity, A- 
dam could in no fenfe of the words be a federal head; lie- 
caufe, upon this fuppofition, there was no covenant. The 
Sovereign of the Univerfe may unqueftionably dnpenfe his 
benefits, or withhold them, as feems expedient to his infinite 
wifdom ; and none of his fubjeds or creatures can have a 
right to fay to him, What doll thou > But the difpenfing 
or withholding of benefits is a tranfaftion very different 
from the entering into covenants ; and a judgment ia t®-6 

formed of it upon very different principles. Every thing 
around us proclaims that the Sovereign of the Umverfe is a 
being of perfect benevolence ; but, fay the difciples of the 
fchool now under confideration, the dilpenfation given to 
Adam in paradife was fo far from being the offspring of 
benevolence, that, as it is underltood by the followers of 
Calvin, it cannot poffibly be reconciled vith the eternal laws 
of equity. The felf-exiftent and all-fufficient God might 
or might not have created fuch a being as man ; and in ei- 
ther cafe there would have been no reafon for the queltioa. 
“What doft thou ?” But as foon as he determined to create 
him capable of happinefs or mifery, he would not have been 
either benevolent or juft, if he had not placed him in a (late 
where, by his own exertions, he might, if he choie, havea 
greater ffiare of happinefs than of mifery, and find his ex- 
iftence, upon the whole, a bleffing. They readily acknow- 
ledge, that the exiltence of any created being may be ot 
longer or fhorter duration, according to the good pkaiure 
of the Creator ; and therefore they have no objeftion to the- 
aooftolic do&rine, that “ in Adam all die for immortali- 
ty being not a debt, but a free gift, may be bellowed upon 
any terms whatever, and with perfeft juftice withdrawn 
when thefe terms are not complied with. Between death, 
however, as it implies a lofs of confcioufnefs,. and the ex- 
treme mifery of eternal life in torments, there is an immenle.- 
difference. To death all mankind might juftly be fubject* 
ed through the offence of one ; becaufe t*ey had originally 
no claim of right to be exempted from it, though that one 
and they too had remained for ever innocent: but eternal^smeo! 
life in torments is a puniffiment which a God of jullice andfiftenH . t   r^rfnnal f/UlIt OI tiie11^! , 

m early as in uic ucginMin^ ,r : 
tine the au- jtjne the celebrated biffiop of Hippo (fee Augustine 
thor ol thist3 . . . •. c mark it more or h 
do&iine. 
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and the authority of that father had made it more or It s 
prevalent in both the Greek and Roman churches long be- 
fore the Reformation. Calvin was indeed the mod eminent 
modern divine by whom it has been held in ah its --50ur; 

benevolence can never infbdt but upon perfonal guilt ot tae- 
deepeft die. That we can perfonally have incurred guilt 
from a crime committed fome thoufands of years before we 
were born, Is impoffible. It is indeed a notion, if iuctv a 
notion can be formed, as contrary to Scripture as to reaioa 
and common fenfe: for the apoftle exprefsly informs us , 
“ that fin is the tranfgreffion of fome law and the iin ot 
Adam was the tranfgreffion of a law which it was nev" 
our power either to oblerve or ta break Another apoftleTt 
affures us, that “ where no law is, there is no tranfgrellion, 
but there is now no law, nor has been any thefe 5000 years, 
forbidding mankind to eat of a particular fruit; for, gor- 
ing to the Calvinifts themfelvesj, Adam had no woner " 
committed his firft fin, by which the covenant with him a ^ 
broken, than he ceafed to be a covenant-head. lhe 1 m.ai 
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f.w.f A- given him was no more ; the proraife of life by it ceafed ; 
(til,and an(i {ts fandion, death, took place. But if this be fo, how 
itfo’fe- !t poflible that his unborn pofterity fhould be under a law 

which had no exiftcnce, or that they fhould be in a worfe 
ftate in conlequence of the covenant being broken, and its 
pramife having ceafed, than he himfelf was before the cove- 
nant was firft made ? He was originally a mortal being, and 
was promifed the fupernatural gift of immortality on the 
fingle condition of his abdaining from the fruit of the tree 
of knowledge of good and evil. From that fruit he did not 
abllain ; but by eating it fell back into his natural ftate of 
mortality. Thus far it is admitted that his pofterity fell 
with him ; for they have no claim to a fupernatural gift 
which he had forfeited by his tranfgreffion. But we cannot 
admit, fay the divines of this fchool, that they fell into his 

thiature guilt; for to render it poffible for a man to incur guilt by 
cf lings. tjie tranfgreffion of a law, it is neceffary not only that he 

have it in his power to keep the law, but alfo that he be 
capable of tranfgreffing it by a voluntary deed. But furely 
no man could be capable of voluntarily eating the forbidden 
fruit 50co years before he himfelf or his volitions exilted. 
The followers of Calvin think it a fufficient objeftion to the 

1 doftrine of tranfubftantiation, that the fame numerical body 
cannot be in different places at the fame inftant of jime. 
But this ubiquity of body, fay the remonftrants, is not more 
palpably abiurd, than the fuppofition that a man could ex- 
ert volitions before he or his will had any exiftence. If in- 
deed there be any difference between the two cafes, it is in 
favour of the Catholic doftrine of the real prefence ; for we 
are by no means fo intimately acquainted with the interna.! 
fubftance of body, and what can be predicated or it, as we 
are with the nature of guilt and the exercife of volition. 
Thefe we know thoroughly as they really are in themfelves; 
the former only relatively as it is feen in its qualities. 

Nor will the introduction of the word imputation into this 
important queftion remove a fingle difficulty. For what is 
it that we mean by faying that the fin of Adam is imputed 

lil:uitic; to h's pofterity? Is the guilt of that fin transferred from him 
to them ? So furely thought Dr Gill, when he laid that it 
is made over to them. But this is the fame abfurdity as the 
making over of the fenfible qualities of bread and wine to 
the internal fubftance of our Saviour’s body and blood ! 
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This imputation either found the pofterity of Adam guilty 
of his fin, or it made them fo. It could not find them guil- 
ty for the reafoii already affigned ; as well as becaufe the 
apoftle lays exprefsly, that for the offence of one judgment 
came upon a/i men, which \yould not be true had all offend- 
ed. It could not make them guilty ; for this reafon, that 
if there be in phyfics or metaphylies a frngle truth felf-evi- 
dent, it is, thwthe numerical powers, afiions, or qualities, 
of one being cannot poffibly be transferred to another, and 
be made its powers, actions, or qualities Different beings 
may in diftant ages have qualities of the fame kind ; but as 
eafily may 4 and 3 be made equal to 9, as two beings be 
made to have the fame identical quality. In Scripture we 
nowhere read of the aftions of one man being imputed to 
another. “ Abraham (we are told) believed in God, and 
it was counted to him for righteoufuclsbut it was his 
oiurt faith, and not the iauh of another man, that was fo 
counted. “ To him that worketh not, but believeth, his 
faith (not another’s) is imputed for rightcoufnefs.” And 
•of our faith in him that raifed Chrilb trom the dead, it is 
laid, that “ it lhall be imputed, not to our lathers or our 

itn children, but to us for righteoufnels.” 
J; aningof When this phrafe is uled with a negative, not only is the 
i t

cr^“rd man’s.own perfonal fin fpoken of, but the non-imputation 
t e. of that fin me^is nothing more but that it brings not upon 

the finner condign punilhment. Thus when Shcmei u laid 

L O G 45^ 
unto David, Let not my lord impute iniquity unto me ;M it Fill or A- 
could not be his meaning that the king fhould not think 
that he had offended ; for with the fame breath he added, qUtnces. 
“ Neither do thou remember that which thy fervant did per- < ——v J 
verfely, the day that my lord the king went out of Jerufa- 
lem, that the king fhould take it to his heart. For thy 
fervant doth know that I have finned." Here he plainly 
confeffes his fin, and declares, that by intreating the king 
not to impute it to him, he wifhed only that it fhould not be 
fo remembered as that the king fhould take it to heart, and 
punilh him as his perverfenefs deferved. When therefore it 
is faid *, that “ God was in Chrilt reconciling the world to * 2 cort Vi 
himfelf, not imputing to them their iniquities, the meaning 19. 
is only that for Chriit’s lake he was pleafed to exempt them 
from the punilhment due to their fins. In like manner, 
when the prophet, foretelling the fufferings of the Meffiah, 
fays, that “ the Lord laid on him the iniejuity of us all,” 
his meaning cannot be, that the Lord by imputation made his 
immaculate Son guilty of all the fins that men have ever 
committed ; for in that cafe it would not be true that the 
“ juft fuffered for the unjuft,” as the apoftle exprefsly 
teaches § : but the fenfe of the verfe mull be as Bilhop Co-$rpeterm. 
verdale tranllated it, “ through him the Lord pardoneth all Is. 
our fins.” This interpretation is countenanced by the an- 
cient verfion of the Seventy, Kvpior xapi$a*.i* xvlov rate 
duaphuig h/tav • words which exprefs a notion very different 
from that of imputed guilt. The Meffiah was, without a . 
breach of juftice, delivered for fins oi which he had volunta- 
rily offered to pay the penalty ; and St Paul might have 
been jullly charged by Philemon with the debts of Onefi- 
mus, which lie had delired might be placed to his account. 
Had the apoftle, however, exprdjed no fuch defire, furely 
Philemon could by no deed of his have made him liable for 
debts contracted by another ; far lefs could he by imputation, 
whatever that word may mean, have made him virtually 
concur in the contra&ing ef thofe debts. Juft fo it feems to 
be with refpeCt to the fufferings of Chrift for the fins of 
men : He could not have been juftly fubjeCted to fuffer- 
ing without his own confent ; and he could not poffibly 
have been made guilty of the fins of thofe for whom he fuf- 
fered. 

The doftrine of imputed guilt therefore, as nnderftood 
by the Calvinifts, is, in the opinion of their opponents, with- 
out foundation in Scripture, and contrary to the nature of 
things. It is an impious abfurdity (fay they), to which the 
mind can never be reconciled by the hypothelis, that all men 
were in Adam both feminally and federally, and finned in 
him, as Levi paid tithes to Melchizedeck in the loins of A- 
braham. The apoftle, when he employs that argument to 
leffen in the minds of his countrymen the pride of birth and 
the lofty opinions entertained of their priefthood, plainly in- 
timates, that he was ufing a bold figure, and that Levi’s 
paying tithes is not to be uudet flood in a ftrift and literal 
fenfe. “ Now confider (fays he) how great this man was, 
unto whom even the patriarch Abraham gave the tenth 
of the fpoils. And, as I may fo fay, Levi alfo, who 
receiveth tithes, paid tithes in Abraham : tor he was yet 
in the loins of his father when Melchizedeck met him.” 
This is a very good argument to prove that the Levitical 
priefthood was inferior in dignity to that of Melchizedeck ; 
and by the apoftle it is employed for no other purpofe. 
Levi could not be greater than Abraham, and yet Abra- 
ham was inferior to Melchizedeck. This is the whole of St 
Paul’s reatoning, which lends no fupport to the dotftrine of 123 
original fin, unleis it can be fhown that Levi and all his de-Moralnuilt 
feendants contracted from this circumftance fuch a ftrong t^nfrn tfed 
propenfity to the paying of tithes, as made it a matter offrom f^her 
extreme difficulty tor them, in every fubiequent generation, to Ion. 

. 3 L 2 ''to 
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■ to comply with that part of the divine lav/ which conflitu- 
ted them receivers of tithes. That all men were feminally 
in Adam, is granted ; and it is likewife granted that they 
may have derived From him, by ordinary generation, diteafed 
and enfeebled bodies : but it is as impoffible to believe that 
moral guilt can be tranfmitted from father to loa by the 

^phyfical aft of generation, as to conceive a fcarlet colour to 
be a cube of marble, or the-found oF a trumpet a cannon 
ball. That Adam was as fit a perfon as any other to be 
entrufted with the good and happinefs of his pofterity, may 
be true ; but there is no fitnefs whatever, according to the 

Part If* mj LOG Y. 
adultery of their fovereign, or that he» by lying with a woman Fallnf 
whom he had reafon to believe to be not the wife but the dam>»nd 
filler of another man, would have incurred all the moral tur- 
pitude of that crime, are pofitions which cannot be main- . 
tained. Yet he fays, that Abraham had brought upon him 
and on his kingdom a great Jin ; though it appears, from 
comoaring the 6th verle with the i yth and 18th, that he 
had "not been brought under fin in any other fenfe than as 
he was made to fuffer for taking Sarah into his houfe. In 
this fenfe, “ Chrilt, though we are fare that he knew no 
fin, was made fin for us, and numbered with the tranfgreC- 

IY 

Arminians, in making the evalailing happineis or m'ifery of fors,” becaufe he fuffered death for us on the croft ; and in 
a whole race depend upon the conduft of any fallible indi 
viduak . “ That any man firould fo i*eprefent me (lays Dr 

* -Doarine Taylor*), that when he is guilty, I am to be reputed 
of Original guilty ; when he tranfgrefies, I iliall be accountable and pu- 
^/«,partiii.-ni{hable for p;s tranfgreffion ; and this before I am born, 

and confequently before I am in any capacity of knowing, 
helping, or hindering, what he doth : all this every one who 
ufeth his undeiftanding mull clearly fee to be falfe, unrea- 
fonable, and altogether inconfiftent with the truth and 
goodnefs of God.” And that no fuch appointment ever 
had place, he endeavours to prove, by fhowing that the 
texts of Scripture upon which is built the doftrine of the 
Calvinifls reipefting original fin, will each admit of a very 

T21 different interpretation. 
Thefeveral One of the ftrongeft of thefe texts is Romans v. ip. 
nxtkon which we have already quoted, and which our author thus 
which this explains. Hc obferves, that the apoftle was a Jew, famili- 
deftnne is ariy aCqUainted with the Hebrew tongue; that he wrote 

terpreta- 
tioE.* 

bleolft/dif-hi^epiftle as well for the ute of his own countrymen re li- 
ferent in- ding in Rome, as for the benefit of the Gentile converts ; 

and’ that tiv ugh he made ufe of the Greek language, as 
molt generally underftood, he frequently employed Hebrew 
idiom?. Now it is certain that the Hebrew words nxun 
and IV, “ fin and iniquity,” are frequently ufed in the Old 
Teftament to lignify foffering, by a figure of fpeech which 
puts the effeft for the caufe ; and it is furely more probable, 
that in the verfe under confideration, the apoftle ufed the 
correfponding Greek word d^apraxa in the lame Hebrew 
fenfe, than that he meant to contradift what he had faid 
in the former verfe, by teaching that all men were made 
guilty of an aft of dilobedience committed thoufands of 
years before the majority of them had any being. In the 
preceding verfe he lays, “ that by the offence of one,, judge- 
ment came upon all men to condemnation.” But this can- 
not be true, if by that offence all men were made linners ; 
for then judgment muff have come upon each for his own 
fnare in the original difobedience. “ Any one may fee 
(fays our author) that there is a vaft difference between a 
man’s making himfelf a firmer by his own wicked aft, and 
his being made a finner by the wicked aft of another. In 
the latter cale, he can be a finner in no other fenfe but as 
he is a fufferer ; juft as Lot would have been made a finner 
with the Sodomites, had he been confumed in the iniquity 

- of the eity $ ; and as the fubjefts of Abimelech would have | Gen. xix. made ha(i bCj in the integrity of his heart, 

committed adultery with ALraham s wife *. I hat t.ie 
* Gen. XX. Q£ Qeiar could have contrafted any real gilt from the 

this fenfe it is true, that by the difobedience of Adam all 
mankind were made finners, becaufe, in confequence of 
his offence, they were by the judgment of God made fub- 
jeft to death. 

But it may be thought that this interpretation of the 
words fin and finners, though it might perhaps be admitted 
in the 19th verfe, cannot be fuppofed to give the apoftle’s 
real meaning, as it would make him employ in the 12th 
verfe an abfurd argument, which has been already noticed. 
But it may perhaps be poffible to get quit of the abfurdity, 
by examining the original text inftead of our tranffation. 
The words are, xa< ovlas m navlas avdpaTrov; 0 Sruitxlo; /.dxS.v, 
ip d Ttatihi npccplov. In order to afeertain the real lenfe of 
thefe words, the firft thing to be done is to difeover the an- 
tecedent to the relative J. Our tranflators feem to con- 
lider it as ufed abfolutely without any antecedent ; but this 
is inaccurate, as it may be queftioned whether the relative 
was ever ufed in any language without an antecedent either 
exprefled or underftood. Accordingly, the Calvinift critics, 
and even many Remonftrants, conlicler £»»« et^pisrrov in the 
beginning of the verfe as the antecedent to p in the end of it, 
and translate the claufe under confideration thus : “ And io 
death hath palled upon all men, in whom (viz. Adam) all , 
have finned.” however, Hands much nearer to “ 
than avSpuTrov ; and being of the lame gender, ought, we 
think, to be conlidered as its real antecedent: but if fo, the 
claufe under confideration Ihould be thus tranllated : “ and 
fo death hath palled upon all men, unto which (o) all have 
finned, or, as the Atminians explain it, have luffered. If this 
criticilm be admitted as juft, i? « mult be conlidered as 
Handing here under a particular emphafis, denoting the ut- 
moit length of the confequences of Adam’s fin (p) ; as if 
the apoftle had faid, “ fo far have the confequences of A- 
dam’s fin extended, and fpread their influence among man- 
kind, introducing not only a curfe upon the earth, and for- 
row and toil upon its inhabitants, but even death, univer..- 
sal death, in every part, and in all ages of the world.” 
His words (fay the Remonftrants) will uncjpeftionably bear 
this fenfe ; and it is furely much more probable that it is 
their true fenfe, than that an inlpired writer Ihould have 
taught a doftrine fubverlive of all our notions of right and 
wrong, and which, if really embraced, mult make us inca- 
pable of judging when *ve are innocent and when guilty. 

When the apoftle fays that there is none righteous, no 
not one, he gives us plainly to underftand that he is quo- 
ting from the x 4th Pfalm ; and the queftion to be firft an- 
iwered.is, In what fenfe were thefe words ufed by the PiaL- 

• milt ? 

(o) That f*', when conitrued with a dative cafe, often fignifies to or unto, is known to every Greek fcholar. Thus 
Hot, the way to fame, (Lucian.) Kaxoupyor ixi ™ a criminal HItTi StccvxIcj <TU\kz£s •>, we wuj.vj y ,   ,-7 J unto death, (T><tmoi\\i.) 

to carry to death or execution, (Ifoc.) <*■ y ye have been called to liberty, (Gal. v.ij.) h 
Uarov nu tpyoie ayccSu?, created in Chriff Jefns unto good works,. (Ephef. ii. 10.) See alio 1 Thef. iv. 7. ; 2 Tim. u. xp. ) 
and many other places of the New 1 eltament. ^ ..... 

(p) Ef’ w has likewife this import, denoting the terminus ad quern in Phil. iii. 12. and iv. la 
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Fa®1- mW ? That they were not meant to include all the men and 
itsfo’- 1 wornen then Uviaar, far lefs all that have ever lived, is plain ,vap,s,. from the hfth verfe of the fame Pfalm, where we are told 
—-y— that thofe wicked perfons “ were in great fear, becaufc God 

was in the congregation of the righteous.” There was then, 
it feems, a congregation of righteous perfons, in oppofition 
to thole called the children of men, of whom alone it is faid 
that there was none that did good, no not one. The truth 
is, that the perfons of whom David generally complains in 
the book ol Pfalms, conftituted a ftrong party difaffedted to 
his perfon and government. That faction he defcribes as 
proud and .oppreffive, as devifxng mifchief againll him, as 
violent men continually getting together for war. He ftyles 
them his enemies; and fometimes characterizes them by the 
appellation which was given to the apoftate defcendants of 
Cain before the deluge. Thus in the 57th Pfalm, which 
was compofed when he fled from Saul to the cave in which 
he fpared that tyrant’s Hie, he complains, “ I lie among 
them that are fet on fire, even the sons of men, whofe 
teeth are Ipears,” &c. ; and again, in the 58th Pialm, he 
fays, “ Do ye indeed {’peak righteoufnefs, O congregation ? 
Do ye judge uprightly, O ye Ions of men 1” By comparing 
thefe texts with 1 Sam. xxvi. 19. it will appear evident be- 
yond difputt, that by the sons of men mentioned in them, 
he meant to characterize thofe enemies who exafperated Saul 
againlt him. Now it is well known, that there was a party 
adhering to the interefts of the houfe of Saul which con- 
tinued its enmity to David during the 40 years of his reign, 
and joined with Abfalom in rebellion againlt him only eight 
yeais before his death. But it is the opinion of the moll ju- 

Hamtnd dicious commentators^, that the 14th Pfalm was compofed 
during the rebellion of Abfalom ; and therefore it is furely 
much more probable, that by the children of men, of whom it 
is faid there is “ none that doth good, no not one,” the 
infpired poet meant to characterize the rebels, than that he 
fhould have direCkly contradicted himfelf in the compafs of 
two fentences fucceeding each other. Had he indeed known 
that all the children of men, as defeending from Adam, 
“ are utterly indifpofed, difabled, and made oppofite to all 
that is fpii itually good, and wholly and continually inclined 
to all evd,” he could not, with the lead degree of confideu- 
cy, have repreiented the Lord as looking down from heaven 

| l upon them, to fee if there were any that did underdand and 
leek after God but if by the children of men was meant 
only the rebel faCtion, this fcenical reprefentation is perfect- 
ly confident, as it was natural to fuppofe that there might 
be in that faCtion iome men of good principles milled bv the 
arts of the rebel chiefs. 

Having thus adertained the fenfe of the words as origi- 
nally ufed by the rTalmid, the Arminian proceeds to inquire 

k for what purpofe they were quoted by the apoflle ; and in 
this inquiry he leems to find nothing difficult. The aver- 

j fion of the Jews from the admiffion of the Gentiles to the 
privileges of the gofpel, the high opinion which they enter- 
tained of their own worth and fuperiority to all other na- 
tions, and the ftrong perfuafion which they had that a ftriCt 
obedience to their own larv was fufficient tojuftify them be- 
ffire' God, are faffs univerfally known ; but it was the pur- 
pofe of the apoftle to prove that all men flood in need of a 
Redeemer, that Jews as well as Gentiles had been under the 
dominion, of fin, and that the one could not in that refpeCl 
claim any fuperiority over the other. ITe begins his epiftle, 
therdore, with fhowing the extieme depravity of the Blear 
then world ; and having made good that point, he proceeds 

* to prove, by quotations from the book of Pfalms, Proverbs, 
and liaiah, that the Jgyvs were in nowife better than they, 
that, every mouth might be flopped, and all the world be- 
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come guilty, or infufficient for their own juflification before Fall of A- 
God. dam, and 

The next proof brought by the Calvinifts in fupport of 
their opinion, that all men derive guilt from Adam by or-.. *U-t 

eS j 
dinary generation, is that text in which St Paul fays that 
the Ephefians “ were by nature children of wrath even as 
others.” To this their opponents reply, that the doCtrine 
of original fin is in this verfe, as in the lail quoted, counte- 
nanced only by our tranflation, and not by the original 
Greek as underftood by the ancient fathers of the Chriftiail 
church, who were greater mailers of that language than we. 
The words are *<*■<■ "h-iv ny^a. tpucu ; in which it is ob- 
vious, that rixvs,, though in its original fenfe it fignifies the 
genuine children of parents by natural generation, cannot 
be fo underflood here ; becaufe no man was ever begotten 
by, or born of, the abftraft notion wrath. It muft there- 
fore be ufed figuratively ; and in other places of feripture 
it often denotes a clofe relation to any perfon or thing. Thus 
we read of the children of God, of the kingdom, the refur- 
rtclion, ivifdom, light, obedience, and peace ; whence it is con- 
cluded, that by the children of wrath are meant thofe who 
are liable to punifhment or rejection. And becaufe there 
were in thofe days fome children, in a lower and lefs pro- 
per fenfe, by adoption, and others, in a higher and more 
proper fenfe, by natural generation, of whom the relation 
of the latter to their parents w^as much defer than that 
of the former ; the apoftle tells the Ephefians, that they 
were by nature children of wrath, to convince them that 
they wrere ready liable to it by the flrideft and clofeft rela- 
tion poffible. That the word fuau here is of the fame im- 
port with really or truly, and that it does not fignify wffiat 
we mean by nature in the proper fenfe of that word, the 
ancient fathers are generally agreed * ; and that the ttio- tfSee FW. 
dern Greeks, who ilill fpeak a dialed of the noble l?.n- moncJ and 
guage of their anceftors, underftand the word in the fame ^hitby <m 
fenfe, is apparent from their veriion of the text before us. 
In the moil corred and elegant edition «f the New Telia-on the word 
ment in their vernacular tongue, the words under confidera-?v°u* 
tion are thus rendered ; *cct pviTiy.d vuct G-3-a.v Tiyvz opync utixv y.3 t 
01 hoirrot, where it is impoffible thatT^'xa can fignify natural^ 
otherwife the apoftle will be made to fay, not that w7e are 
by the nature derived from Adam .liable to wrath, but that ' 
■we were naturally begotten by wrath in the abfiract ! For 
taking the word fv°-o in the fenfe of really or truly, both 
the ancient and modern Greeks appear indeed to have 
the authority of St Paul himfelf; who, writing to Timothy, 
calls him ymoiov Tocvav “his true or genuine Ton not to 
fignify that he was the child of the apoftle by natural gene- 
ration, but that he waa. clofely related to him in the faith 
to which St Paul had converted him. That the words 
TExvst pvc-tt opy»c can fignify nothing but truly or really rela- 
tions to wrath, is ftill farther evident from the ground af- 
.figned of that relation.. It is not the fin of Adam, or the 
impurity ot natural generation, “ but the trefpafles and fins 
in which the Ephefians in time paft walked, according to 
the contfe of the world, according to the prince oi the 
power of the air,” the fpirit that at the time of the apoitlc’h 
writing “ worked in the children of difobedier.ee.” Surely 
no man can fuppofe that. the Ephefians at any paft time 
walked in Adam’s trefpafs and fin, or that the prince of 
the power yf the air tempted them to eat the forbidden 
fruit. 

Having thus commented on the principal texts which arc 
cited from the New Te ft ament to prove the dodtrine of 
original iin, the Arminians treat thofe which are quoted 
from the Old Teftament, in fupport of the fame doctrine-, 
with much lefs ceremony. Thus, when Job fays, “ who 

can 1 
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Fall of A- can 'brin? a clean thing out of an unclean > Not one,” he 

i ' ' r  t-l-i#* nravitv nf Olir nature* L)Ut am, and ^ fpeaking, fay they, not of the pravity of our nature, but 
of L frailty and vveaknefs, of the (hortnefs and of 

i human life. The fentence is proverbial ; and as it is uied 
only to fignify, that nothing can be more perfect than ita 
original, it muff, whenever it occurs, be underftpod accord- 
ing to the fubjeft to which it is applied, 'that inthe place 
under confideration it refers to our mortality, they think 

* Scripture plain from the context ; -and Dr Taylor adds , with fome 
VoSirine, {daufibility, that if the words refer to the guilt whic 
^rfii- are fuppofed to derive from Adam, they will prove too 

much to ferve the common fcheme of original fin. 1 y 
will prove that our natural and inherent pravity, to far 
far from rendering us fit fubjeds of wrath, may be urged 
as a reafon why God fhould not even bring us into judge- 
ment; for the patriarch’s whole expoftulation runs thus, 
« Doll; thou open thine eyes upon fuch a one, and bnnge t 
me into judgment with thee ? Who can bring a clean thing 
out of an unclean r” . . . . , 

The other text, quoted from the fame book, they think 
flilllefs to the purpofe ; forEliphaz is evidently contrafting 
the creature with the Creator ; in companion with whom, 
he might well fay, without alluding to original guilt, ‘ what 
is man that he (hould he clean! and he who >s born of 
a woman that he {hould be righteous! Behold he put- 
teth no trull in his faints ; yea the htav,«s are not clean 
in his fight. How much more abominable and filthy is 
man, who drinketfti iniquity like water ?” He does not fay, 
who derives by birth an iniquitous nature; for he knew 
well, that as we are born, we are the pure workmanlhip of 
God “ whofe hands have fafhioned and formed every one of 
us •” but “ who dnrketh iniquity like water,” who maketh 
himfelf iniquitous by running headlong into every vicious 

^ OfUr'e text quoted from the fifty-M pfahn f«PP<>rt 

of the doarine of original fur, Dr Taylor labours+, by a 
long and ingenious criticifm, to prove that our tranflators 
have miftaken Ure fcnle. The word which they have ren- 
dered/Supen, he {hews to be ufed once by Ilaiab, and twice 
in thebook of Proverbs, to figmfy Irougbtforth ; and that 
which is rendered conceived me, is never, he fays, employed 

•in icripture to denote human conception. In tins lull re- 
m^rk however, he is contradicted by a great authority, no 

i See his lefs indeed than that of Mr Parkhurft £, who fays, tnat 
L.icon on the LXX conftantly render it by --- or -/—> and 
the word tpe Vulo-ate generally by concipw. Without taking upon us 
Qn'- to decide between thefe two eminent Hebrew fcholars, we 

(hall onlv obferve, that upon one occafion (j it certainly e- 
' ““da rotes ideas much groffer than thofe which Je Pfalmitt muft 

have had of his mother’s conception ; and that there, 
leaf! Dr Taylor properly tranflates it inealefeebant, adding, 
“ de hoc vero incalefcendi genere loqui Davidem nemo ia- 
nus exiftimare poteft. Matrem emm incaluifle, aut ip um 
Splice eo m^o quo incalefcerent Jacobi pe-des Regem 
dicere, prorfus indecorum et abfurdum. He contends, 
however! that the oiiginal force of the word is fo be hot, 
and that it is applied to conception, to refentment, to ‘warmth 
by which the body is nourifhed, to idolaters m We with 
idok and to thereat of metals. The heat of idolaters, 
of refentment, and of metals, are evidently foreign to the 
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or relentment, anu ah _ 
Pfalmilt’s puroofe ; and the idea conveyed by the wore. 
ivWme being fet afide for tn:a/eJC£re 8n V the wa mth by which the body is nou- 
S^n^wa^th our ^author is confident that 

^T^thl^criticifm be admitted, the whole wrfe wll then 
run thus: “ Behold I was born m iniquity, ana in fin did y 

LOGY. - 1|, 
mother nurfe me ;” which hath no reference to the ori-Fail0[A. 
ginal formation of his confutation, but is a penphrafis of 
his beiha a [inner from the nvomb, and means nothing more ^ 
than that he was a great /inner, or had contraded early habits i—^ 
of fin. He no more defigned to fignify in this vetfe, that 
by ordinary generation he had a nature conveyed to him 
which was'“ utterly indiipofed, difabled, and oppofite to 
all that is fpiritually good, and wholly and continually 
inclined to evil,” than he meant in another % to fignify f 
ftriftly and properly that “ the wicked are eftranged trom3- 
the womb, and telp lies as foon as they are born ;” or 
than Job meant to fignify ||, that from the moment hell lobini 
came from his mother’s womb he had been a guide to the18- 
widow and a fuccour to the fatherlefs. All theie are hy- 
perbolical forms of expreffion ; which, though they appear 
ft rained, and perhaps extravagant, to the phlegmatic inha- 
bitants of Europe, are perfedly fuited to the warm imagi- 
nations of the orientals, and to the genius of eaftem lan- 
guages. They mean not that Job was bom with habits of 
virtue, that the wicked adually walked, w&fpoke, and [poke 
lies from the inftant of their birth, or that the Pfalmift was 
redly Ihaten in fin and conceived in iniquity. This lait fen- 
tence if interpreted literally, would indeed be grofsly im- 
pious’- it would make the infpired penman throw the whole 
load of his iniquity and fin from off himfelf upon him who 
fhaped and noon her who conceived him ; even upon that 
God “ whofe hands had made him and faftuoned him, and 
whom he declares that he will praile for having made him fear- 
fully and wonderfully,” and upon that parent who conceived 
him with forrow, and brought him forth with pain, and 
to whom the divine law commanded him to render honour 
and gratitude. “ But if, after all (fays Dr Taylor *), you* ^ 
will adhere to the literal fenfe of the text for the common» 
doftrine of originalfm, fhew me any good reafon why youparu 
ought not to admit the literal fenfe of the text, this is my 
body, for tranfubjlantiation ? If you fay, it is abfurd to fuppoie 
that Chrift fpeaks of his real natural body; l fay, it is like- 
wife abfurd to fuppofe that the Pfalmift fpeaks of his being 
really and properly fhapen in iniquity, and conceived in fin. ^ 
If you fay, that the ienfe of the words this is my body may 
be clearly explained by other texts of feripture where the i 
like forms of fpeech are ufed; I fay, and have fhewn, that 
the Pfalmift’s fenfe may as clearly and evidently be made j 
out by parallel texts, where you have the like kind of ex- | 
preffion If you lay that tranfubftantiation is attended with i 
confequences hurtful to piety, I fay that the common doc | 
trine of original fin is attended with confequences equally 
hurtful ; for it is a principle apparently leading to all man- 
ner of iniquity to believe that fin is natural to us, that it 
is interwoven and ingrafted into our very conftitution from 
our conception and formation in the womb. ui 

The Arminians having thus, as they think, proved that Conig 
the pofterity of Adam are not in any fenfe rendered guilty 
by ffis fin, contend, that the death threatened againit his ^ 
eating of the forbidden fruit, and which, in confequence of fr, 
his tranfgreffion, came upon all men can mean nothing cord J 
more than the lofs of that vital principle which he received 
when God breathed into his noftnls the breath of nfe, an- 
he became a living foul. Every thing beyond this is pure 
conjecture, which has no foundation in the fcriptures of 
truth, and is direftly contrary to all the notions of right 
and wrong which we have been able to acquire from the 
ftudy o^ thofe very fcriptures. It is not conceivable from 
anv thing in the hiftory, that Adam could underftand it ot 
the lofs °of any other life than that which he had lately 
received, for no other life is fpoken of to which the threat- 
ened death can be oppofed; and in fuch circumftancesit wa» 
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ftran'Te indeed, if by the word death he underftood either 

^ eternal life in mifery, or a neceffity of continuing in fin. 
quep s! i"en^e therefore ef the threatening, fay they, is this ; 

“ I have formed thee of the dull of the ground, and breathed 
into thy r.oftrils the breath of life ; and thus thou art be- 
come a living foul. But if thou eatelt of the fruit of the 
tree of knowledge of good and evil, thou (halt ceafe to be 
a living foul ; for I will take from thee the breath of 
life, and thou ihalt return to the dull of which thou waft 
formed.” 

Thus far the Arminians of the prefent day (n) are agreed 
eni a nit Jn oppofing the doftrine of the rigid Calvinifts, and in 
cdep- ftating their own notions of the confequences of Adam’s 
^ 0*:u* fall; but from that event their adverfaries deduce one con- 
ut, fequence, which fome of them admit and others deny. It 

is faid, that though we cannot pofiibly be partakers in 
Adam’s guilt, we yet derive from him a moral taint and 
infedtion, by which we have a natural propenfity to fin ; 
that having loft the image of God, in w'hichhe was created, 
Adam begat fans in his own image ; and in one word, that 
the fenfual appetites of human nature were inflamed, and 

| its moral and intellectual powers greatly weakened by the 
I eating of the forbidden fruit. The heathens themfelves ac- 

knowledged and lamented this depravity, though they wTere 
ignorant of the fource from which it fprung. The fcrip- 
tures afifert it, affirming that no man can be born pure and 
clean ; that whatever is born of the flefh, or comes into the 
world by ordinary generation, is fleffi, carnal and corrupt ; 
that the imagination of the thoughts of man’s heart is only 
evil continually ; that the heart is deceitful above all things 
and defperately wicked ; and that out of it proceeds all that 

Jnbfr'. is vile and finful ||. 
. Jobiii. This depravity of human nature, thus clearly deducible 
. Romii. fr°m fcripture, and confirmed by the teftimony of ages, an 

:\r^i ingenious writer of the moderate Arrhinian fchool under- 
. ivia,tv.takes to illuftrate upon the principles of natural knowledge. 
9- “ We know (fays lief), that there are feveral fruits in 
fv feveral parts of the world of fo noxious a nature as to 

deftroy the beft human conftitution upon earth. We 
poil},a- alfo know that there are fome fruits in the world which 
plefa’a-inflame the blood into fevers and frenzies ; and we are Jra®w-t0](j t}iat the Indians are acquainted with a certain 

juice, which immediately turns the perfon who drinks jt 
into an idiot, leaving him at the fame time in the enjoyment 
of his health and all the powers of this body. Now I afk, 
Whether it is not poffible, nay whether it is not rational, to 

-it.|«jnd believe, that the fame fruit, which, in the prefent infirmity 
of nature, would utterly deftroy the human conftitution, 
mioht, in its higheft perfedlion, at leaft difturb, impair, and 
difeafe it ? and whether the fame fruit, which would now in- 
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flame any man living into a fever or a frenzy, might not in- Fall of A- 
flame Adam into a turbulence and irregularity of paffion 
and appetite ? and whether the fame fluids, which inflame fences, 
the blood into irregularity of paffion and appetite, may not 
naturally produce infection and impair the conftitution? 
That the forbidden fruit had the eff'eA to produce irregula- 
rity of appetite, appears as from other proofs, fo I think 
fully and clearly from the covering which Adam and Eve 
made ufe of foon after their offence ; for there is no imagin- 
able reafon for that covering but ope, and that one fufficient- 
ly demonftrates, that irregularity and violence of appetite, in- 
dependent of the dominion of reafon, was the effeft of their 
offence. But the fruit which inflamed the fenfual appetite 
might likewile debafe their rational powers; for I afk, 
whether the fame juice, which now affe£ts the brain of an 
ordinary man lo as to make him an idiot, might not affedt 
the brain of Adam fo as to bring his underftanding down 
to the prefent ftandard of ordinary men ? And if this be 
poffible, and not abfurd to be fuppofed, it is evident that the 
fubfequent ignorance and corruption of human nature may 
be clearly accounted for upon thefe fuppofitions ; nay, I had 
almoft faid upon any one of them. For it is univerfally 
known, that the infedlions and infirmities of the father affedt 
the children yet in his loins ; and if the mother be equally 
imedled, muft, unlefs removed by proper remedies, affedt 
their pofterity to the end of the world, or at leaft till the race 
become extindh. Therefore why all mankind might not by 
their firft father’s fin be reduced to the fame condition of 
infirmity and corruption with himfelf, efpecially when the 
mother was equally infirm and infedled, I believe no man 
any way fkilled in the knowledge of nature will fo much as 
pretend to fay.” 

This account of the corruption of human nature feems to 
be generally adopted by moderate divines, as well among the 
Calvinifls as among the Arminians; but-by the high-fliers 
in both fchools it is rejedled, upon different principles in- 
deed, with great indignation. The zealous Calvinift con- 
tends, that this hereditary corruption is not to be accounted 
for or attempted to be explained by* any principle of phy- 
fical fcience, fince it is part of that punifhment which was 
inflidled on the race for their original fin. If we were not 
partakers of Adam’s guilt, fay they, we fliould not have 
been partakers of his corruption. The one is previous to 
the other, and the foundation of it. The depravity of hu- 
man nature is a punifhment for fin ; and fo it was threaten- 
ed to Adam, and came upon him as fuch, and fo to all his 
pofterity, by the ordination and appointment of God-, for 
which- there can be no other foundation but the imputation 
of Adam’s difobedience to them, nor can any thing elfe 
vindicate the righteoufnefs of God. For if the law of na- 

ture” 

(O We fay the Arminians of the prefent day; becaufe in the beginning of this century many of them having imbibed 
the fcholaftic notion of the natural and effenhal immortality of the foul, leem to have been at a lofs to conceive how it 
was-to have been diipofed of, had there been no redemption from Adam’s curie. i hey were perfuaded, that for his 
fin the fouls of his pofterity did not deferve eternal puniffiment ; and as eternal life is everywhere in the New Teftament 
reprefented as the gift of God through Jefus Chrift, they thus expreffed themfelves concerning the deatff incurred by 
the fall of Adam. “ It is well to be obferved, that the death wherewith God threatened man as his - punifnment if he 
broke the covenant, is not in reafon to be underflood of eternal death, any farther than as by eternal death may be figni- 
fied only the eternal feparalion of the foul from the body, and alfo the eternal exclujion of the foul from God, or heavenly 
llefs.,> That the death threatened implied the annihilation of the foul, feems never to have occurred to them, though 
the aooftle exprefsly fays, that it there be no refurreChon, £t then they who arc fallen ailcep in Chrifl are peiifhed, cen.oxoero 
“ are loft.” They fuppofed that the fin of Adam would have feparated the foul from the body, and excluded the former 
both from heaven and from hell ; but what would have become of it in that ftate of exclufion, both from future hap— 
pinefs and future mifery, we do not remember at prefent that any one of them nas hazarded a conjedture. See Dr 
Wellds Help for the Right Unckrfianding • of the Several Divine Laws and Covenants ; and biffiop Bull’s Harmonic* Jpyd 
tolica, with its feveral defences. 
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r ‘of A- lure was fuflicient, Vfhv f!ioui<l tills of >iW taint mfeft men 
dam, asid rat}^er tlian the fins of their immediate parent^ f?” 
its co’ [';" The more violent Arminians, an the other hand, deny that ^ qiienies.- ^ inhcrjt any moral taint whatever from Adam, or that 

\ Gill's Bo- the rational powers of our minds are naturally weaker than 
dy nf Dim- ^js were. Of that wonderful degree of perfection which is 
”^*book ufually attributed to the hr ft pair, they find no evidence 
Ti titlh feripturc. All that we learn of them, fay they, .s, that 

128 they fell from a ftate of exquifite happinefs by yielding to a d , r a i   w4-v*o»«£! ^vhicn 
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i Scripture when he refifted the folicitations of his miftrefs, and Moles 
Doarine, when lie refufed to be called the fon of Pharaoh s daughter, 

chooliriT rather tOafuffer affliftion with the peoole ot God 
than to "enjoy the pleafures of fin for a fealon, efteeming toe 
reproach of true religion greater riches than the treafures of 
Egypt, did not exhibit proofs of regularity of pafiions an,, 
appetites equal at lead to what Adam difplayed in the gar- 
<kn of Eden. When the three young men mentioned m 
the book of Daniel fubmitted to be burnt alive an a fiery 
furnace rather than worfhip Nebuchadnezzar s poLen 
image ; when Daniel himfelf refolved, rather than conceal 
the worfhip of God for one month only of his life, to be 
torn in pieces by hungry lions ; and, to come nearer, to our 
own times, when numbers of men and women, during t e 
-reign of Mary Queen of England, chofe rather to oe burnt 
at a flake than renounce the reformed religion and embrace 
the errors of popery—furely all thefe perfons exhibited a 
virtue, a faith in God, and a heady adherence to what they 
believed to be the truth, far fupenor to what Adam difplayed, 
when his wife gave him of the forbidden fruit, and he did eat. , 
If it be faid that thefe perfons were fupported uncer their 
trials by the grace of God ftrengthemng them, the fame will 
be faid of Adam. ' He was undoubtedly fupphed with every 
aid from the fpirit of grace which was neceffary to enable 
him to fulfil his duty; for being defigned for more than mere 
animal life, even for the refined enjoyments of heaven, there 
is every reafon to believe, as we have already obferved, that 
he was put under the guidance of the Holy Ghofl, to train 
him for that fupematural ftate of felicity. Ihefe communica- 
tions of the fpirit would of courfe be withdrawn 
forfeited his right to thofe privileges, on account of which 
they were orignally vouchfated to him ; but that any po- 
fitive malignity or taint was infufed into his nature, that his 
mere rational powers were weakened, or his appetites in- 
flamed by the forbidden fruit, there is no evidence to be 
found in feripture, or in the known conftitution.of things. 
The attributing of this fuppoied hereditary taint to the 
noxious qualities of the forbidden fruit, isawh.mfical hypo- 
thefis, which receives no countenance from any wel authen- 
ticated fa£l in natural hiftory. After the numberlefs falie- 

^nd dTalhoods that have been told of the poifon tree of Java (lee Pot- 
*/-), fomethlng more would be ^ 

cf it whim-common evidence of a lying soy ager 0 P . 
qualities of the Indian tree, of which the fruit mftantly turns 
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the wifeft man into an idiot t and yet for this Angular {lory ’te. iJt 
our ingenious author vouchfafes not even that evidence, ^ 
flight as it generally is. 'The'inferehce dratvn from the 
covering ufed by our firft parents is contradt&ed by every_ 'll 
thing that we know oi human nature.; fotfurely no man, infla- 
med to the utmoft with the fire of animal love, ever turned his 
eyes from a naked beauty ready and eager to receive him to 
her embrace. Yet this, it feems, was the behaviour of Adam 
and Eve in Inch a ftate ! According to our author, the juice 
of the forbidden fruit had rendered their carnal appetites 
violent and independent of reafoh; according to the fenpture, 
they were both naked ; and as they were hufband and wile, 
there was no law prohibiting them from gratifying thele 
inflamed appetites. In Inch circumftances, how did they 
conduct themfelves ? One would naturally imagine that they 
immediately retired to fome fhady grove, and plcafed. them- 
felves in all the foft dalliancies of wedded love. iheir con- 
fludl, however, was very diffeient. We are told, that “ they 
be wed fic-leaves together, and made themfelyes aprons to 
cover their nakednefs And this tranfaftion is brought 

■as a proof of the impetuoflty of their carnal appetites (r). 
The truth is, that the carnal appetite appears not to be 
naturally more violent than is neceffary to anfwer the end 
for which it was implanted in the human conllitution. 
Among favages the defires of animal love are generally 
very moderate ; and even in fociety they have not often, 
unlefs inflamed by the luxurious arts of Civil life, great* 
er ftrength than is requifite to make mankind attend to the 
continuation of their fpecies. In the decline of empires 
highly poll fired, where the difference of rank and opulence is 
great and where every man is ambitious of emulating the 
expence of his immediate fuperiors, early marriages are pre- 
vented by the inability of moil people to provide for a fami- 
ly Jn a way fuitable to what each is pleafed to confider as 
his proper Ration ; and in that Hate of things the violence of 
animal love will indeed frequently produce great irregulari- 
ties But for that Rate of things, as it was not intended 
by the Author of nature, it is perhaps unreafonable to iup- 
pofe that provifion fiiould be made ; and yet we believe it 
will be found, upon due confideration, that if the deines of 
animal love were lefs violent than they are, the general con- 
fequences would be more pernicious to fociety than all the 
irregularities and vices which thebe defires now accidentally 
produce; for there would then be no intercourle between 
the fexes whatever except in the very h-gheft ftations of life. 
That our conftitution is attended with many fentual appe- 
tites and paffions, which, if fuffered to grow exceffiveor irre- 
gular, become finful, is true; and that there is great 
danger of their becoming exceffive and irregular in a world 
fo full of temptation as ours is, is alio true ; but there is no 
evidence that all this is the confequence of Adam s fal, and 
far lefs that it amounts to a naturalpropenf.ty to fin. i,0.r 

I prefume (fays Dr Taylor), that by a natural propenfity isingt 
meant a neceffary inclination to fin, or that we are necel-have 
farily finful from the original bent and bias of our natural 
powers. But this mu ft be falfe ; for then we (hould notj.n 
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has fometimes occurred as an account o tue n,at t ^ ^ of ^^f immediate death before .them, have no lehfii for the 
lany. Perfons under the agonies of itmonA, \ P fruit muft have been in the one or other of thefe 
pleamres of love ; and as our firft parents upon eating aprons, as a mean of iubduing an appetite, 
iituations, they might think of ftwmg fig- eaves i" .fication^ they had any hope of a reptieve from death, and 
of which, at that inflant, they muft have abhorr g tQ have no children ; and not being acquaint- 

^ w^^i^ that their propofed coverings would dimmilh the for, 

of the fexual appetite. 
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f’|!l V be finful at all, bernufe that which is neceflary, ar which we 

^ ir'ien-^ann0t he^’ 18 n0t 11 n* ^Iiat we are weak and liable to temptation, is the will of God holy and good, and for glori- 
u / ous purpoies to ourfelves ; but if we are wicked, it tnuft 

be through our own fault, and cannot proceed from any 
conftraint, or neceffity, or taint in our conftitution.,, 

Thus have we given as full and comprehenfive a view as 
our limits will permit of the different opinions of the Calvinitts 
and Arminians refpe&ing the confequences of Adam’s fall. 
If we have dwelt longer upon the fcheme of the latter than 

- of the former, it isbecaufe every Arminian argument is built 
upon criticifm, and appeals to the original text ; whilll the 
Calvinifts reft their faith upon the plain words of fcripture 

The lini-as read in our tranflation. If we might hazard our own 
ons omo- opinion, we fhould fay that the truth lies between them, 
^™e

nand that it has been found by the moderate men of both 
cTlvijits parties, who, while they make ufe of different language, feem 
and a ini- to us to have the fame fentiments. That all mankind really 
mnssie finned in Adam, and are on that account liable to moft 

count' ' Frievou! tormcnts ^ foul and body, without intermiffion, 
nanwby in iirc ^or ever> is u doctrine which cannot be reconciled 
ge^ejj era-to our natural notions of God. On the other hand, if hu- 
^iuoi! man nature was not fomehow debafed by the fall of our 

firft partents, it is not eafy to account for the numberlefs 
phrafes in fcripture which certainly feem to fpeak that 
language, or for the very general opinion of the Pagan 
philofophers and poets refpefting the golden age and the 
degeneracy of man. Cicero, in a quotation preferved by 
St Auguftine from a work that is now loft, has thefe re- 
markable words, “ Horno non ut a matre fed ut a noverca 
natura editus eft in vitam corpore nudo, et fragili, et in- 

j firmo ; ammo autem anxro ad moleftias, humih ad timores, 
' molli ad labores, prono ad libidines; in quq tamen tnefl tanquam 

rViaD. obrutus quidam divinus ignis ingenu et mentis f.” Nor do we 
i readily perceive what fhould induce the more zealous Armi- 
, TAaffn. nians to oppofe fo vehemently this general opinion of the 
! Viduuamcorruption of human nature. 'I’heir defire to vindicate 

the juft ice and goodnefs of God does them honour ; but 
tV. ‘M’ the doctrine of inherent corruption militates not againft 
[ p thefe attributes; for what we have loft in the firft Adam 
i. I has been amply fupplied to us in the fecond ; and we know 
e from the higheft authority that the duties required of us 
j | are in proportion to our ability, fince we are told, that 
„ ; ' “ unto whomfoever much is given, of him fhall much be re- 
,( I quired.” 

Sect. IV. Ficiu of Theology from the fall of Adavi to 
the coming of Chrijl. 

We have dwelt long on the original ftate of man, his in- 
trodudion into the teireftrial paradife, the privileges to 
which he was there admitted, his forfeiture of thofe privi- 
leges, and the ftate to which he was reduced by tranfgrtf- 
finp the law of his Maker; but the importance of thefe 
events renders them worthy of all the attention that we 
have paid to them. They paved the way for the coming 
of Chrift and the preaching of the gofpel ; and unlefs we 
thoroughly underftand the origin of the gofpel, we cannot 
have an adequate conception of its defign. By contrafting 
the firft with the fecond Adam, St Paul pives us clearly to 
under (land, that one purpofe for which Chrift came into the 
world and fuffered death upon the crofs, was to reftore to 
mankind that life which they had loft by the fall of their ori- 
ginal progenitor. The preaching of the gofpel therefore 
commenced with the firft hint of fuch a reftoration ; and 
t e promife given to Adam and Eve, that “ the feed of the 
woman flrould bruife the head of the ferpent,” was as truly 
evangelical as thefe words of the apoftle, by which we are 
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taught, that “ this is a faithful faying and worthy of all ac* TV<Vogy 
ceptation, that Chrift Jefus came into the world to fave fin- /r

]
<?m(-t^e 

ners The former text taken by itfelf is indeed obfeure,'tV'the 
and the latter is explicit ; but both belong to the fame coming of 
fyftem, for the feriptures contain but two covenants or Chrift. 
difpenfations of God to man, in which the whole race is in- ^ 
eluded. * 1 Tim- u 

Chriftianity therefore is indeed very near as old as the 3 132 
creation ; but its principles were at firft obfeurely revealed, Chriftiani- 
and afterwards gradually developed under different forms as^kma^ 
mankind became able to receive them, (fee Prophecy, a0commenced 
5, &c All that appears to have been at firft revealed to with the 
Adam and Eve was, that by feme means or other one offidl. 
their poflerity fhould in time redeem the whole race from 
the curfe of the fall ; or if they had a diftinft view of the 
means by which that redemption was to be wrought, it was 
probably communicated to them at the inftitution of facri- 
fices, (lee Sacrifice). This promile of a future deliverer 
ferved to comfort them under their heavy fentence ; and the 
inftitution of lacrifices, whilft it imprefl'ed upon their minds 
lively ideas of the punifhment due to their tranfgreffion, was 
admirably calculated to prepare both them and their pofte- 
rity for the great atonement which, in due time, was to take 
away the fins of the world. 133 

Our firft parents, after their fall, were fo far from beingIlevelatIo«5 
left to fabricate a mode of worfhip for themfelves by thofe 
innate powers of the human mind of which we daily hear agefofd.; 
fo much and feel fo little, that God was gracioufly plea fed world, 
to manifeft himfelf to their fenfer^ and vifibly to conduct 
them by the angel of his prefence in all the rites and duties 
of religion. This is evident from the different difeourfes 
which he held with Cain, as well as from the complaint of 
that murderer of being hid from his face, and from its being 
faid, that “ he went out from the preience of the Lord and 
dwelt on the eaft of Eden.” Nor does it appear that God 
wholly withdrew his vifible prefence, and left mankind to 
their own inventions, till their wickednefs became fo very 
great that his fpirit could no longer ftrive with them. The 
infant ftate of the world flood in conftant need of his fu- 
pernatural guidance and prote&ion. The early inhabitants 
of this globe cannot be fuppofed to have been able, with 
Mofes *, to look up to him who is invi/ihle, and perform a * Heb. xt, 
worfhip purely rational and fpiritual. They were" all tillers 23. 
of the ground, or keepers of cattle ; employed in cultivating 
and replcnifhing this new world ; and, through the curfe 
brought upon it by their forefather, forced, with him, to 
eat their bread “ in the fweat of their brow.” Man in 
fuch circumftances could have little leiture for fpeculation ; 
nor has mere fpeculation, unlefs furnifhed with principles 
from another fource, ever generated in the human mind 
adequate notions of God’s nature or providence, or of the 
means by which he can be acceptably worfhipped. Fre- 
quent manifeflations, therefore, of his prefence would be 
neceffary to keep up a tolerable fenfe of religion among 
them, and fecure obedience to the divine inftitutions; and 
that the Almighty did not exhibit fuch manifeftations, can- 
not be inferred from the filence of that veiy fhort hiftory 
which we have of thofe early ages. Adam hhnielf conti- 
nued 930 years a living monument of the juftice and mercy 
of God ; of his extreme hatred and abhorrence of fin, as well 
as of his love and long-fuffering towards the linner. He 
was very fenfible how fin had entered into the world, and he 
could not but apprife his children of its author. He would, 
at the fame time inform them of the unity of God, and 
his dominion over the evil one * of the means by which he 
had appointed himfelf to be worfhipped ; and of his promile 
of future deliverance from the curfe of the fall. Such in- 
formation would produce a tolerable idea of the Divine Be- 

3 M 
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In?, and afford fufficient motives to obey his wiU. 1 he 
efl’edts of it accordingly were apparent in the righteous 
family of Seth, who foon diftinguilhed themfelves from the 
pofterity of Cain, and for their eminent piety were honour- 
ed with the appellation of the fans of God. Of this family 
fpran >• a perfon hi remarkable for virtue and devotion, as to 
be exempted from Adam s fentence and the common lot of 
his fons ; for alter he had walked with God 300 yea''s’ 
and prophecied to his brethren, he was tranflated that he 
fhoukl not fee death. Of this miraculous event there can 
be no doubt but that his contemporaries had fome vilible de- 
monftration; and as the fate of Abel was an argument to their 
reafon, fo the tranflation of Enoch was a proof^ to their 
fenfes of another ftate of life after the prefent. To Adam 
himfelf, if he was then alive (s), it mutt have been a lively 
and affefting intlance of what he might have enjoyed, had 
he kept his innocence ; it mult have been a comfortable 
earneft of the promifed victory over the evil one i and have 
confirmed his hope, that when the head oi the ferpent 
fhould be completely bruifed, he and his poftenty would be 
reftored to the favour of their Maker, and behold his pre- 
fence in blefs and immortality. , • r 1 

Nothwithftanding this watchful care of God over his fal- 
len creature man, vice, andprobably idolatry, fpread through 
the world with a rapid pace. The family of Seth married 
into that of Cain, and adopted the manners or them new 
relations. Rapine and violence, unbounded Mt and im- 
purity of every kind, prevailed univerfally 4 and when tho.e 
Triants in wickednefs had filled the earth with tyranny, m- 
fuftice, and oppreffion ; when the whole race was become 
entirely carnal—God, after railing uP another prophet to 
«rive them frequent warnings of their fate for the (pace of 
j 20 years, was at length obliged,_ in mercy to themfelves as 
well as to the fuccecding generations of men, to cut them 
off by a general deluge. See Deluge. 

Thus did God, by the fpirit of prophecy, which is by 
fome fuppofed to have been hereditary in the heads of fami- 
lies • by frequent manireflations of his own pretence ; and 
by uninterrupted tradition make ample provifion for the 
inftrudlion and improvement of the world for the hrtt 1600 
years After the deluge he was pleafed to converfe again 
with Noah, and make in his perfon a new and extenfive co- 
venant with mankind, (fee Prophecy, n° 11.). Of his 
power, ialike, and goodnefs ; of his fupreme dominion over 
the earth and the heavens ; of his abhorrence of fin, and 
his determination not to let it go unpunifhed—that patriarch 
and his family had been molt awfully convinced ; nor could 
they or their children, for fome time, want any other argu- 
ment to enforce obedience, fear, and worfhip. i he fons of 
Noah were an x 00 years old when the deluge overwhelm- 
ed the earth. They had long converted with their ancettors 
of the old world, had frequented the religious affembhes, 
obferved every Sabbath day, and been inftrufted by thofe 
who had feen Adam. It is therefore impoffible that they 
could be ignorant of the creation of the world, of the fall 
of man, or of the promife of future deliverance from the 
confequences of that fall; or that they could offer their 
facrifices, and perform the other rites of the mftituted 
worfhip, without looking forward with the eYe of t? 
that deliverance feen, perhaps obfeurely, through their typi- 
CalInbthk0ftate of things, with the awful remembrance of 
the deluge continually prefent to their minds, religion might 

PartTP 
for fome time be fakly propagated by tradition. But when ('heolngy 
by degrees mankind corrupted that tradicion in its moft ef- 

■n 
UV viv.^ivv.0   fall ftf A 
fential parts ; when, inftead or the one Supreme God, they,- 

t(ri 
1 dam to the 

fet up leveral orders of inferior deities, and worfhipped all coming 0j 
the holl of heaven ; when, at the fame time they were uni- Chrift, 

(0! 

ting under one head, and forming a univerlal empiie under !36 
the patronage of the Sun their chief divinity (fee Babel) 
God (aw it neceffary to difperfe them into diflukl colonies, however, . • « . t   J - .. J - v . v-x^ x 1* rB 
by caufing Inch diicord among them as rendered it impof-the cauM 
fible for any One fpecies of idolatry to be at once umverially^d.fper. 
eitablifhed. # Babel. 

After this difperfion, there is reafon to believe that par- 
ticular revelations were vouchfafed wherever men were difpo- 
fed to regard them. Peleg had his name piophetically gi- 
ven him trom the difperfion which was to liappen in his 
days ; and not only hB father Eber, but all the heads of fa- 
milies mentioned from Noah to Abraharm, are with much 
plaufibility fuppofed to have had the fpirit of prophecy on 
many oecafions. Noah was undoubtedly both pnefl and 
prophet; and living till within two years of the birth of A- 
braham, or, according to others, till that patriarch was near 
60 years old, he would furely be able to_ keep up a tole- 
rable fenfe of true religion among fuch of his delcendants as 
fojourned within the influence of his dodTine and example. 
His religious fon Shem, who lived till after the birth of 
Ifaac, could not but preferve in tolerable purity the faith and 
worfhip of the true God among fuch of his own defeendants 
as lived in his neighbourhood. 

But though the remains of true religion were thus pre- 
ferved among a few righteous men, idolatry, with its infe- 
parable attendants, unnatural luffs and cruel fuperflition (t), 
had in a fhort time prevailed fo far among the ions of 
Noah, that God, in his infinite wifdom, law it expedient not 
only to fhorten the lives of men, but alfo to withdraw hia 
prefence from the generality, who had thus rendered them- 
felves unworthy of fuch communications; and to ielect a 
particular family, in which his worfhip might be preferved 
pure ami dll the various corruptions that were overspread- ^ 
ing the world. With this view Abraham was called ; andThc ^ 
after many remarkable trials of his faith and conltancy, admit- Abraham 
ted to a particular intimacy and friendfhip with his Maker.was 

God entered into a peculiar covenant with him, engaging 
to be his prefent guide, proteCdor, and defender ; to bellow 
all temporal bleffmgs upon him and his feed ; and to make 
fome of thofe feed‘the inftruments of conveying blefhngs of 
a higher kind to all the nations of the earth. 

It was doubtlefs for his lingular piety that, Abraham wasTo prevent 
fixed upon to be the parent of that people, who fhould Fe ^ 
ferve the knowledge of the unity of God in the midll of ali

ini,o{y5, 
idolatrous and polytheiftic world; but we are not to ima-iatryt 
gine that it was for his fake only that all this was done, or 
that his lefs worthy defeendants were by the equal Lord of 
all treated with partial fondneis for the virtues of their an- 
cetlor ; it was for the benefit of .mankind in general that 
he was called from his country, and from his tather s houfe, 
that he might prelerve the dodtrine of the Divine unity in 
his own family, and be an inftmment in the hand of Provi- 
dence (and a fit one he was) to convey the fame faith to the 
nations around him. Accordingly, we find him diflinguifh- 
ed among the neighbouring princes, and kings reproved for 
his fake; who being made acquainted with his prophetic cha- 
racter, defire his intercefiion with God. Pliffory tells us of 
his converfmg on the fubjeCt of religion with the moft karri- 

ati 

f s) According to the Samaritan chronology, he was alive ; according to the Hebrew, he had been dead 57 years. 
(t) See the tffe&s of idolatry well deferibed in the Apocryphal book oi Wiidom, chap. xiv. ^ 
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Theory having fecn it afar off, were perfuaded of, and embraced ; 
from the an(j confe{rc(j t}iat they were Grangers and pilgrims upon 
Tail of A- .i ,, 
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Part II, |t: 
and had adopted the greater part of the fuperftitiona of Tl.co ogy 
their taflc-mafters. Of thi* we need no other proof than f 0|1‘ttic 

Tail U! ,, 
dam to theta v., . , , , . , , 
t0n.im? of That fuch perfons looked for “ a better countiy, even a 

Chriit. heavenly one,” in a future date, cannot be queftioned ; for 
y-r,nm.v hnew well how fin and death had entered into the 

world, and they muft have underftood the promife made to 
their original progenitor, and repeatedly renewed to them- 
fclves, to include in it a deliverance at fome period from eve- 
ry confequence of the firfl tranfgreffion. "1 hey were to all 
intents and purpofes Chriftians as well as we. i hey in- 

Of *<future^eei^ P^ace(^ their confidence in a Redeemer, who in the ful- 
Kedeemer ;ne^s time was to appear upon earth, while we place ours 

in a Redeemer that has been already manifefted ; they ex- 
preffed that confidence by one mode of worfhip, we exprefs 
it by another ; but the patriarchal worfhip had the fame end 
in view with the Chriftian—the attainment of everlaiting life 

143 in heaven. 
Such faith, The generality of men, however, appear not, in the early 
however, age 0p wh;ch we now write, to have extended their views 
nit genera ,j:)ey0n(j prefent life. F’rom the confufed remains of an- 

cient tradition, they acknowledged indeed fome fupetior 
power or powers, to whom they frequently applied for di- 
rection in their affairs ; but in all probability it was only for 
direction in temporal affairs, fuch as the cultivation of the 
ground, or their tranfaCtions with each other. In the then 
ftate of things, when no part of the world was overitocked 
with inhabitants, and when luxury with its confequences 
were everywhere unknown, virtue and vice muft have pro- 
duced their natural effeCts; and the good man being happy 
here, and the wicked man miferable, reafon had no data from 
which to infer the reality of a future ftate of rewards and 
punifhments. Thofe who were blefled with the light of re- 
velation undoubtedly looked forward to that ftate with a 
holy joy ; but the reft worfhipped fuperior powers from 
worldly motives. How many of thofe powers there might 
be, or how far their influence might reach, they knew not. 
Uncertain whether there be one Supreme Governor of the 
whole w’orld, or many co-ordinate powers prefiding each 
over a particular country, climate, or place—gods of the 
hills and of the valleys, as they were afterwards didinguifh- 
ed—they thought that the more of thefe they could engage 
in their intereft the better. Luke the Samaritans therefore, 
in after times, they fought, wherever they came, the “ man- 
ners of the god of the land,” and ferved him, together with 
their own gods. 

Thus was the world ready to lofe all knowledge of the 
true God and his worfhip, had not he been gracioufly plea 
fed to interpofe, and take effectual care to prefervethat know- 

were made^S6 one nat'onJ from which it might be conveyed to the 
t<>fojoiini reft of mankind at different times, and in greater or lels de- 
in Egypt, grees, as they fhould be capable of receiving it. Io this 

purpofe he made way for the removal o* Jacob and his fa- 
mily to one of the moft improved and pohfhed countries of 
the world ; and introduced them into it in a manner fo advan- 
tageous, as to give them an opportunity of imparting much 
religious knowledge to the natives. The natives, however, 
were grofs rdolatets; and that his chofen people might be 
as far as poflibie from the conta ion of their example, 
he placed them upon the borders of Egypt, where, though 
they multiplied exceedingly, they were by their very 00 

} Gen.xlvi.cupation J dill kept a feparale people, and muft have been 
33? 34* rendered, by a long and fevere oppreffton, in a great degree 

averfe from the manners and religion of their neighbours. 
This averfion, however, feems to have gradually become lefs 
and lefs ; and before they were miraculoufly redeemed from 
their houfe of bondage, they had certainly loft all correCt 
aotions of the unity of God, and the nature at his worfhip, 

what is implied is the words of Mofes*, when he laid unto(^ 
God, “ Behold, when I come unto the children of Ifrael, coming 
and fay unto them, the God of your fathers hath fent me Chi-fft, 
unto you ; and they fhall fay unto me, What is his namet1 

what fhall 1 fay unto them ?” Had not the deftined lawgiver * 
of the Hebrews been aware that his countrymen had adop- 14J 
ted a plurality of gods, this difficulty could not have occur- 
red to him ; for names are never thought of but to diftinguifh<' 11 ° ^ 
from each other beings of the fame kind ; and he muft have 
remembered, that in Egypt, where the multitude of gods 
was marfhalied into various claffes, the knowledge of their 
names was deemed of great importance. This we learn 
likewife from Herodotus, who informs us*, that the Pelaf-* j ^ .. 
gi, after fettling in Greece, thought it neceffary to confultCap. 
the oracle of Dodona, whether it would be proper to give53. 
to their own gods the names of the Egyptian divinities ? 
and that the oracle, as might have been fuppofed, affured 
them that it would. Indeed the Hebrews during their re- 
frdence in Egypt had acquired fuch an attachment to the 
idolatrous worfhip of the country, that it appears never to 
have left them entirely till many ages afterwards, when they 
w’ere carried captive into Babylon, and feverely punifhed for 
their repeated apoftacies ; and fo completely v^ere they in- 
fat uated by thefe fuperftitions at the era of their exodus, 
that, as the prophet Ezekiel informs us*, they rebelled ^ Q’ni XJ( 
againft God, and would not caft away their abomina- 
tions, or forfake the idols of Egypt, even in the very day 
that the hand of Omnipotence was lifted up to bring them 
forth of that land in which they had been fo long and fo 
cruelly oppreffed. In fuch a ftate of things, to have fuffer- 
ed them to remain longer in Egypt, could have ferved no 
good purpofe ; and therefore to fulfil the promife which he 
had given to Abraham, God determined to deliver them out 
of the hand of the Egyptians by means which fhould con- 
vince both them and their offspring of his own iupremacy 
over heaven and earth. 

As Moies was the perfon appointed to deliver God’s mef- Mofes ap- 
fage to Pharaoh, and to demand of him leave for the Ifrael-pointed to 
ites to go three days journey into the wildernefs to ferve^™? 
the God of their fathers, it was neceffary that he fhould be®“ 
endowed with the power of making miracles to evince the6, 

reality of his divine mifiion. Without a convi&ion that 
his claims were well-founded, neither Pharaoh nor his own 
countrymen could reafonably have been expe&ed to liften to 
the proposals of a man who, though bleffed in his youth 
with a princely education, had come direftly on his embaffy 
from the humble employment of a fhepherd, which he had 
for many years exercifed in the country of Midian. To 
prove that he was really fent by God, any vifible and un- 
doubted controul of the laws of nature would have been 
abundantly fufficient; but he was to prove not only this 
truth, but alfo the unity of the Divine nature ; and the mi- 
racles which he was dire&ed to work were executions of 
judgments againft; the very gods of Egypt *. *Exod.iif 

When Pharaoh firfl turned a deaf ear to his requeft, tho’I2. 
enforced by the converfion of a rod into a ferpent, at the 
command of Jehovah he fmote with the fame rod upon the I47 
waters in the river, which were inftantly converted intoyhe pro- 
blood, and occafioned the death of all the fifties that fwana priety of^ 
in them. To any people this miracle would have been a^.®r3j[e 
proof of Divine agency ; but it was in a particular mannerwruUght) 
calculated to open the eyes of the blind and infatuated E- 
gyprians, who eonfidered the Nile as one. of their greateft 
gods, and all the fifties that it contained as fubordinate di- 
vinities, They called that noble river fometimes Sirius, 
fometimes Qfiris, lometimes Canobus (fee Canobus}, and 

not 
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J not unrrequently (x) ; and adored it as the parent 
Hof all their deities. What then mull the people have thoudit 
^when they found their moll revered god, at the command 
t^of a fervant of Jehovah, converted into blood, and all his 

facrsd offspring into {linking carcafes ? To conceive their 
"eonfternation, if it can be conceived, the reader mud re- 
member, that the Egyptian priefls held blood in the utmoft 
abhorrence, as a thing of which the very touch would deep- 
ly pollute them, and require immediate and folemn expia- 
;ion. The fame lacred river was a fecond time polluted, 
vvhen it fent forth frogs, which covered all the land of E- 

fljgypt, and died in the houfes, in the villages, and in the 
adds ; thus rendering it impoffible for the people to avoid 
:he touch of dead bodies, though from every inch contail 
;hey believed themfelves to contradl an impurity, which, in 
he cafe before us, mull have been the more grievous, that 
n the whole country there was not left a pool of uuinfefted 

48 ', «vater to walh away the llain. 
unce 'fhe third plague inflidled upon the Egyptians was, the 
jl' ^converting of the dull ot the land into lice, upon man and 
kip.Bupon beall, throughout the whole kingdom. To fee the 

ipropriety of this miracle as a judgment upon their idolatry, 
Ivre mull recoiled their utter abhorrence of all kinds of ver- 
min, and their extreme attention to external purity above 
;very other people perhaps that has hitherto exifted on the 
ace ot’ the earth. Upon this head they were more particu- 
arly folicitous when about to enter the temples of their 
>ods; for Herodotus informs us, that their pnells wore li- 
nen raiment only, and lhaved off every hair from their heads 
md bodies, that there might be no loufe or other detellable 
)bje& upon them when performing their duty to the gods. 
This plague therefore, while it lalled, made it impoffible for 
hem to perform their idolatrous worlhip, without giving 
ueh offence to their deities as they imagined could never 

5 ,)e forgiven. Hence we find, that on the produdlion of 
he lice, the prielts and magicians perceived immediately 
Tom what hand the miracle had come, and exclaimed, 
‘ This is the finger of God !” The fourth plague leems 
.0 have been likewife acknowledged to be the finger of 

1 jod, if not by the magicians, at leall by Pharaoh ; for in 
1 fit of terror he agreed that the Ifraelites fhould go and 
erve the Lord. That he was terrified at the fwarms of 
lies which infelled the whole country, except the land of 
ilolhen, will excite no wonder, when it is known that the 
ivorfhip of the fly originated in Egypt; whence it was car- 

I ied by the Caphtorim to Paldline ; by the Phoenicians to 
lidon, Tyre, and Babylon; and from thefe regions to other 
^arts of the world. The denunciation of this plague was 
lelivered to Pharaoh early in the morning, when he was on 
die banks of the Nile, probably paying his accullomed de- 
ration to his greateft god ; and when he found himlelr and 
fis people tormented by a Iwatm of fubordinate divinities, 
vho executed the judgment ol Jehovah in defiance of the 

■ rawer of the fupreme numen of Egypt, he mull have been 
■ j.'onvinced, had any candour remained in his mind, that the 

vhole fyllem of his fuperftition was a mafs of abfurdities, 
tnd that his gods were only humble inllruments at the drf- 
raial oi a Superior Power. He was not, however, convin- 
:ed; he was only alarmed, and quickly relapfed into his 
vonted obllinacy. The fifth plague therefore, the murrain 

1 wrong the cattle, brought death and deftruftion upon his 
■ noil revered gods themfelves. Neither Ofiris, nor Ills, nor 
I ft.tnmon, nor Pan, had power to fave his brute reprefenta- 

:ives. ihc iacred bull, and heifer, and ram, and goat, were 
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carried off by the fame malady which fwept away all the Theology 
other herds of deities, thefe dii jlercorei^ who lived on grals 
and hay. The impreffion of this punilhment mull have ^ ^*e 
been awful upon the minds of the Egyptians, but perhaps coming of 
not equal to that which fucceeded it. Chrilc. 

In Egypt there were feveral altars on which human fa- “~v m'a'* 
crifices were offered ; and from the defeription of the per- 
fons qualified to be viilims, it appears that thofe unhappy 
beings mull have been foreigners, as they were required to 
have bright hair and a particular complexion. The hair 
of the Ifraelites was much brighter than that of the Egyp- 
tians, and their complexions fairer; and therefore there can 
be little doubt but that, during their relidence in Egypt, they 
were made to furnilh the vi&ims demanded by the bloody 
gods. Thefe vi&ims being burnt alive on a high altar, 
and thus facrificed for the good of the nation, their allies 
were gathered together by the priells, and fcattered up- 
wards in the air, that a bleffing might be entailed on every 
place to which an atom of this dull Ihould be wafted. Mo- 
les too, by the dtre&ion of the true God, took alhes of 
the furnace, probably of one of thofe very furnaces in which 
fome of his countrymen had been burnt, and fprinkling 
them towards heaven in the fight of Pharaoh, brought 
boils and blains upon all the people, of fo malignant a na- 
ture, that the magicians and the other minillers of the medi- 
cal gods, with which Egypt abounded beyond all other coun- 
tries, could not themfelves efcape the infeAion. 

The powers of darknefs were thus foiled; but the heart of 
the monarch was Hill hardened. Dellru&ion was therefore 
nextbrought uponhrm and his country by the elements, which 
were among the earlrelt idol deities not only of the Egyptians, 
but of every other polytheiftic nation. “ '] he Lord rain- 
ed hail upon the land of Egypt; fo that there was hail, 
and fire mingled with the hail, fuch as there was none like 
it in all the land of Egypt lince it became a nation. And 
the hail fmote throughout all the land of Egypt all that was 
in the field, both man and bealt; and the hail fmote every 
herb of the field, and broke every tree of the field.” This 
was a dreadful calamity in itfelf; and the horror which it 
excited in the minds of the people mull have been greatly 
aggravated by the well-known fad, that Egypt is bleffed 
with a Iky uncommop.ly ferene ; that in the greatell part of 
it rain has never been feen at any other time fince the crea- 
tion of the world ; and that a flight and tranfient Ihower is 
the utmoft that in the ordinary courfe of nature falls any- 
where throughout the country. The fraall quantity of ve- 
getables which was left undellroyed by the fire and the hail 
was afterwards devoured by locufts, which by a ftrong call 
wind were brought in fuch numbers from Arabia, where 
they abound at all times, that they covered the whole face 
of the earth, and did eat every herb of the land, and all 
the fruit of the trees, lo that there remained not any green- 
thing in the trees or in the herbs of the field through afl the 
land of Egypt. 

The ninth plague which the obllinacy of Pharoah brought 
upon his country, whilll it feverelypunilhed the Egyptians for 
their cruelty to the Hebrews, llruck at the very foundation* 
of all idolatry. We have elfewhere ftiown, that the firftob- 
je&s of idolatrous worlhip were the contending powers of 
light and darknefs (fee Polytheism) ; and that the bene-- 
volent principle, or the power ol light, was everywhere be- 
lieved to maintain a conllant fuperiority over the power of 
darknefs. Such was the faith of the ancient Perfians ; and 
fuch, as a very learned writer has lately proved, was like-- 

wife ■ 

(x) Whence came the Greek word waver, the ocean* 
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wife tlie faith of the eavher ’EgyptianH. It was therefore^ 
with wifdom truly divine, that God, to fhow the vanity of 
their imaginations, brought upon thoie votaries of light, 
who fancied themfelves the offspring of the fun, a preter- 
natural darknefs, which, for three days, all the powers of 
their fupreme deity and his fubordinate agents could not 

■difpel. 
The tenth and laft plague brought upon this idolatrous 

■people was more nniverfally and leverely felt than any which 
had preceded it. It was likewife, in fome fenfe, an inftance 
.of the lex talionis, which requires an eye for an eye, and a 
tooth for a tooth, &c. Mofes was commanded, at his firtt 
interview with Pharaoh, to fay, “ Thus faith the Lord, If- 
rael is my fon, even my firft-born. Let my fon go that he 
may ferve me : and if thou refufeto let him go, behold, I 
■will flay thy fon, even thy firft-born.” Before this threat 
was put in execution, every attempt was made to foften the 
hardened heart of the obftinate tyrant. The waters or his 
facred river were turned into blood, and all the fifhes that it 
contained flain ; frogs were brought over all the land to pol- 
lute the people ; the minifters of religion were rendered lo 
impure by vermin, that they could not difcharge their wont- 
ed offices ; the animals moft revered as gods, or emblems of 
gods, were cut off by a murrain ; the elements, that were 
everywhere worfhipped as divinities, carried through the 
land a devaluation, which was completed by fwarms of lo- 
cufts; the allies from the facred furnace, which were 
thought to convey bleffings whitherfoever they were wafted, 
were made to communicate incurable dtfeafes; a thick and 
preternatural darknefs was fpread over the kingdom, in de- 
fiance of the power of the great Ofiris ; and when the hearts 
of the people and their fovereign continued ftill obdurate, 
the eldcft fon in each family was flain, becaufe they refufed 
to let go Ifrael, God’s firft-born. From this univerfal pefti- 
lence the Ifraelites were preferved by fprinkling the door- 
pofts of their houfes with the blood of one of the animals 
adored in Egypt; a fa£t which, as it could not be unknown 
to Pharaoh or his fubjefcfs, ought to have convinced that 
people of the extreme abfurdity of their impious fuperftr- 
tions. This effea it feems not to have had ; but the death 
of the firft-born produced the deliverance of the Hebrews ; 
for when it was found that there was not a houfe where 
there was not one d*ad, “ Pharaoh called for Mofes and 
Aaron by night, and faid, Rife up, and get you forth from 
arnono- my people, both you and the children of Ifrael; and 
blefs me alfo. ‘And tire Egyptians were urgent upon the 
people, that they might fend them out of the land in hatte; 
for they faid. We be all dead men (y) ” The wonted ob- 
llinacy of the monarch indeed very foon returned ; and his 
fubiefts, forgetting the lofs of their children, joined with 
him in a vain attempt to bring back to bondage the very 
people whom they had been thus urgent to fend out of the 
land ; but their attempt was defeated' by Jehovah, and all 
who engaged in it drowned in the Red Sea. # 

The God of Ifrael having thus magnified himlelf over the 
Egyptians and their gods, and refcued his people from bon- 
dage by fuch means as muft not only have ftruck terror and 
aftonifhment into the whole land, but alio have fpread his 
name through all the countries which had any commumca- 
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tion with that far-famed nation, proceeded to Inftruft and Theoi," 
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He inculcated upon them the unity of the Godhead; gaveJ^A. 
them ftatutes and judgments more righteous than thofe of C0*H 
any other nation ; and by every method confiftent with the Chr| 
freedom oi moral agency guarded them againil the conta- 
gion of idolatry and polytheifm. He fent his angel before MS 
them to keep them in the way, took upon himfelf the 
fice of their inpreme civil governor, and by his prefence di-the IfrJ, 
redled them in all their undertakings. He led them withitesfc^ 
repeated figns and wonders through the neighbouring na ^'N. 
tions, continued to try and difcipline them till they were™ 
tolerably attached to his government and eltablifhed in his 
worftiip, and introduced them into the Promiled Land when 
its inhabitants were ripe tor deftrudtion. At their entrance 
into it, he gave them a fummary repetition of their former 
laws, writh more fuch ordinances, both of a ceremonial and 
moral kind, as were both fuited to their temper and cir- 
cumftances, as well as to prefigure, and by degrees to 
prepare them for, a more perfect difpenfation under the 
Meffiah. 

The Jewith law had two great objects in view ; of which 
the firft was to preferve among them the knowledge of the^J^ 
true God, a rational worthip fpringing from that know-jewilln 
ledge, and the regular pra&ice of moral virtue ; and the fe- 
cond was to fit them for receiving the accomplithment of 
the great promife made to their anceftors, by means analo- 
gous to thofe which a fchoolmafter employs to fit his pupils 
for difeharging the duties of maturer years. Every thing 
in that law peculiar to itfelf, its various ceremonies, modes 
of facrificing, the fan&ions by which it was enforced, and 
the theocratic government by which it was admmiftered, 
had a diredt tendency to promote one or other of thefe ends; 
and keeping thefe ends in view, even the minuteft laws, at 
which impious ignorance has affe&ed to make itfelf merry, 
will be difeovered by thofe who {hall ftudy the wkole iyftem, 
and are at the fame time acquainted with the genuis of an- 
cient polytheifm, to have been enadkd with the moft con- 
fummate wifdom. 

It is not eafy for us, who have been long bleffed with 
the light of revelation, and who have cultivated our minds 
by the ftudy of the fciences, to conceive the propenfity of 
all nations, in that early age of the world, to the worfhip of 
falfe gods, of which they were daily adding to the number. 
It is indeed probable, from many paffages of Scripture, as 
well as from profane authors of the greateft antiquity, that 
one fupreme numen was everywhere acknowledged ; but he 
was confidered as an extramundane being, too highly exalt- 
ed to concern himfelf with the affairs of this world, the go- 
vernment of which, it was believed, he had delegated to va- 
rious orders of fubordinate deities. Of thofe deities, feme 
were fuppofed to have the charge of one nation and fome 
of another. Hence it is, that we read of the gods of Egypt, 
the gods of the Amorites, and the gods of the different na- 
tions round about Paletline. None of thofe nations denied 
the exiftence of their neighbour’s gods ; but all agreed, that 
while the Egyptians were the peculiar care of Ofiris and 
Ifis, the Amorites might be the favourites of Moloch, the 
Phoenicians of Cronus, and the Plnliftines of Dagon; and 

they 

>'• 

(/ 

(y'I For this account of the plagues of Egypt, we are Indebted to the very valuable Olfervothns on the fubjea lattg 
:n. recoup 

Religion* 



. 

rtlL T H E O 
)!oM;bey had no obje&ion occaflonany to join with each other 

n the worfhip of their refpeftive tutelary deities. Nay, it 
[ rhV38 impiety in foreigners, while they fojourned in 

0jjt ftrange country, not to facrifice to the gods of the place. 
rift-lThus Sophocles makes Antigone fay to her father, that a 

“iranger fhould both venerate and abhor thole things which 
re venerated and abhorred in the city where he refides ; 

-and another author who, though comparatively late, drew 
uch of his information from ancient writings, which are 

now loft, aiTures us, that this complaifance proceeded from 
ihe belief that the “ feveral parts of the world were from 
the beginning diftributed to feveral powers, of which each 
had his peculiar allotment and refidence.” 

From this notion of local divinities, whofe power or par- 
tial fondnefs was confined to one people, the Ifraelites, aj 
their exodus from Egypt, appear not to have been free (z). 
.Hence it is, that when the true God firft tells them, by 
their leader Mofes*, that if they would obey fps voice in- 
deed and keep his covenant, then they (hould be a pecu- 
liar treasure to jtirn above all people : to prevent them 
from fuppofing that he fhared».the earth with the idols of 
the heathen, and had from partial fondnefs chofen them for 
(his portion, he immediately adds, for all the earth is 
mine. By this addition he gave them plainly to under- 

S1 ftand that they were chofen to be his peculiar treafure for 
->me purpofe of general importance ; and the very firft ar- 
n front'cle of the covenant which they were to keep was, that 

they {hould have no other gods but him. So inveterate, 
however, was the principle which led to an intercommunity 
of the objects of worfhip, that they could not have kept 
this article of the covenant but in a ftate of feparation from 

jam. jjie re^. 0f mankind -j- ■ and that feparation could neither 
have been effefted nor continued without the vifible provi- 
dence of the Almighty watthing over them as his peculiar 
treafure. This we learn from Moies himfelf, who, when 
interceding for the people after their idolatrous worfhip of 
the golden calf, and intreating that the prefence of God 

.would ftill accompany them, adds thefe words $ : “ For 
^wherein (hall it be known here that I and thy people have 

found grace in thy fight? Is it not in that thou goest 
with us ? So fhall we be separates, I and thy people, 
from all the people that are upon the face of the earth.” 
Up on this feparation every thing depended ; and therefore 
to render it the more fecure, Jehovah, who in compliance 
with their prejudices had already affirmed the appellation 
of their tutelary God, was gracioufly pleafed to become 
likewife their lupreme Magiftrate, making them a “ king- 
dom of priefts and a holy nation,” and delivering to them a 

rji digeft as well of their civil as oJ their religious laws, 
their The Almighty thus becoming their King, the govern- 

utKmentof the Ifraelites was properly a theocracy, in which 
the two focieties, civil and religious, were of courfe incor- 
porated. They had indeed after their fettlement in the 
Promifed Land, at firft, temporaryoccafionally railed 
up ; and afterwards permanent magiftrates called tings, to 

L ° G 
lead their armies in war, and to give vigour to the admini- Theology 
{{.ration of juftice in peace: but neither thofe judges nor 
thofe kings could abrogate a fingle law of the original codeJ(jam t0 the 
or make the fmalleft addition to it but by the fpirit of pro- coming of 
phecy. They cannot therefore be coniidered as fupreme Chnft. 
magiftrates, by whatever title they may have been known ; "■'_v 

for they were to go out and come in at the word of the 
priefts, who were to afk counfel for them of the Lord, and- 
witli whom they were even alfociated in all judicial proceed- 
ings, as well of a civil as of a fpiritual nature *. Under* Num, 
any other than a theocratic government the Hebrews couldxx^u^ai" 
not have been kept feparate from the nations around them ^^ 
or if they could, that feparation would net have anfwered 
the great purpofe fer which it was eftablifhed. “ The peo- 
ple, on their leaving Egypt, were funk into the 1 owe ft prac- 
tices of idolatry. To recover them by the difeipline of a 
feparation, it was neceflary that the idea of God and his 
attributes fhould be impreffed upon them in the moft fenfible 
manner. But this could not be commodioufly done under 
his ehara&er of God of the univerfe : under his chara&er of 
King of Ifrael, it well might. Hence it is, that we find him* 
in the Old Teftament fo frequently reprefented with affec- 
tions analogous to human paffions. The civil relation in 
which he ftood to the Tfraelites rpade fuch a reprefentation 
natural; the groffnefs of their conceptions made the re- 
prelentation neceffary ; and the^uarded manner in which it 
was always qualified prevented it from being raifehievous*.” * JVartur^ 
Hence too it is, that under the Mofaic difpenfation, \do Jon's £>l"u’ 
latry was a crime of ftate, punifhable by the civil magi- b* Y* 
ftrate. It was indeed high treafon, againft which laws were 
enadled upon the jufteft principles, and carried into effedft 
without danger of error. Nothing lefs indeed than penal 
laws of the fevereft kind could have reftrained the violent 
propenfity of that headftrong people to worfhip, together 
with their own God, the gods of the Heathen. But penal 
laws ena&ed by human authority for errors in religion aro 
manifeftly unjuft; and therefore a theocratic government 
feems to have been abfolutely neceffary to obtain the end 
for which the Ifraelites were feparated from the furround- 
ing nations. ^3 

It was for the fame purpofe of guarding them againft ido- And of ths 
latry, and preventing all undue communications with thei^1^tua^aw,’ 
Heathen neighbours, that the ritual law was given, after 
their prefumptuous rebellions in the wildernefs. Before the 
buiinefs of the golden calf,, and their frequent attempts to 
return into Egypt, it feems not to have been the Divine in- 
tention to lay upon them a yoke of ordinances ; but to 
make his covenant depend entiiely upon their duly piadfti- 
fing the rite of circumcifion ; obferving the feftivals inftitUJ 
ted in commemoration of their deliverance- from bondage.,,- 
and other fignal fervices vouchfafedtthem ; and keeping in- 
violate all the precepts of the decalogue (a), which, if they 
had done, they {hould have even lived in them *\ But af-* n‘n,;„e 
ter their repeated apoftacies, and impious wilhes to mixfgf*. b. iv» 
with the furrounding nations, it: was neceffary to fubjefttec-G 

therm 

(z) It is not indeed evident that they had got entirely quit of this abfurd opinion at a much later period. Jephtha,, 
one of their judges, who, though half paganized ( as Warburton obferves) by a bad education, had probably as correbh' 
notions of religion as an ordinary Ifraelite, certainly talked to the king of A.mmon as-if he had believed the different." 
nations of the earth to be under the immediate proteftion of different deities; “ Wilt not thou (fays he) poffefs that- 
which Chemofti thy goo giveth thee to poffefs? So whomfoever the Lord ou.a God {hall dri-^e out from before us^- 
them will we poffefs. (Judges xi. 24). 

(a) Of thefe precepts we think it not neceffary, in an abftraft fo fhort as this, to wafte the reader’s time with a for* 
mal and laboured defence. To the decalogue no objection can be made by any man who admits the obligations of na- 
tural religion; for, except the obfervation of the Sabbath-day, it enjoins not a fingle duty which does not by the. con- 
feffion of all men refult from our relations, to God, ourfelves, and our fellow-creatures. 
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them to a multifarious ritual, of which the ceremomal parts 
were folemn and fplendid, fitted to engage and fix^ Uie at- 
tention of a people whofe hearts were grols ; to infpire them 
with awful reverence, and to withdraw their affe&ions from 
the pomp and pageantry of thofe idle tuperllitions which 
they had fo long witneflTed in the land ot Egypt. I o keep 
them warmly attached to their public worfhip, that worihip 
was loaded wuth operofe and magnificent rites, and fo com- 
pletely incorporated with their civil polity as to make the 
fame things at once duties of religion and afts of ftate. i he 
fervice of God was indeed fo ordered as to be the conftant 
bufinefs as well as entertainment of their lives, fupplying the 
place of all other entertainments ; and the facrifices which 
they were commanded to offer on the mofl folemn occa- 
fiens, were of Inch animals as the Egyptians and other Hea- 
thens deemed facred. 

Thus a heifer without blemilh was in Egypt held facred 
to the goddefs Ilis, and actually worfhipped ?,s the repre- 
fentative of that divinity ; but the fame kind of heifer was 
by the ritual law of the Hebrews commanded to be burnt 
without the camp, as the vileft animal, and the water of ie- 

‘paration to be prepared from her afhesf. The goat was by 
the Egyptians held in great veneration as emblematical of 
their ancient god Pan, and facrifices of the molt abominable 
kind were offered to the impure animal (fee Ian) ; but 
God, by his fervant Mofes, enjoined the Ifraelites to offer 
goats themfelves as facrifices for fin, and on one occafion to 
difmils the live animal loaded with maledictions into the 
wildernefs *. The Egyptians, with fingular zeal, worfiiip- 
ped a calf without blemilh as the fymbol of Apis, or the 
god of fertility ; and it appears from the book of Exodus, 
that the Ifraelites themfelves had been infe&ed with that 
fuperftition. They were, however, fo far from being per- 
mitted by their Divine lawgiver to confider that animal as 
in any refped facred, that their priefts were commanded to 
offer for themfelves a young calf as a fin offering []. No 
animal was in Egypt held in greater veneration than the 
rani, the fymbol of their g©d Ammon, one of the heavenly 
conftellations. It was therefore with wifdom truly divine, 
that Jehovah, at the inflitution of the paflover, ordered his 
people to kill and eat a young ram on. the very day that 
the Egyptians began their annual folemnities § in honour of 
that animal as one of their greatefl gods ; and that he en- 
joined the blood of this divinity to be fprinkled as a fign 
upon the two fide-pofls and upper door poft of the houfe in 
which he was eaten. Surely it is not in the power of ima- 
gination to conceive a ritual better calculated to cure the 
Ifraelites of their propenfity to idol worfhip, or to keep 
them feparate from the people who had firft given them that 
propenfitv, than one which enjoined them to offei in facn- 
fice the very creatures which their fuperflitious mafters had 
worfhipped as gods. it Shall we (faid Mofes) facufice the 
abominations of the Egyptians before their eyes, and will 
they not ftor.e us 

But it was not againfl Egyptian idolatry only that the 
ritual law was framed : the nations of Syria, in the midfl 
of whom the Ifraelites wefe to dwell, were addifted to ma- 
ny cruel and abfurd fuperftitions, againfl which it was as ne- 
ceffary to guard the people of God as againfl the brute- 
worfhip of Egypt. We need not inform any reader of the 
books of Mofes that thofe nations worfhipped the fun and 
moon and all the hofl of heaven ; or that it was part of their 
religion to propitiate their offended gods by occafionally fa- 
-crificinc their fons and their daughters. From fuch wor- 
fhip and fuch facrifices the Ifraelites were prohibited under 
the feverefl penalties ; but we cannot confider that prohibi- 
tion as making part of the W/w^/few, fince it lelates topiac- 
•dees impious and immoral in themfelveSj and thereloie de- 

T H E O I. O G Y. Panlji 
elated to be abominations to the Lord. The Phoenicians, Theo! 1 
however, and the Canaanites, entertained an opinion that ^ tiji 

»T l- ■* T 4- /-» ♦- J ¥ T T/-N vl sA ¥ T - 1 t L »¥ l\f\I i* » 11> A VI 11 h 11 mr ^ _ I ^ 11 flf J t every child came into the world with a polluttd nature^ ancL 
that this pollution could be removed only by a lujlral comin^i 
Hence they took their new-born infants, and with partial- ChrjV 
lar ceremonies made them pals through the flame of a pile — 
facred to Baal or Moloch, the tymbols of their great god An^.5 
the fun. Sometimes this purgation was delayed till theiaw.^,1 

children had arrived at their tenth or twelf th year, when ting 
they were made either to leap through the flame, or run 
veral times backwards and forwards between two contiguous^3"11 

facred fires ; and this luflration was fuppofed to free them 8 lClUl1 

from every natural pollution, and to make them through 
life the peculiar care of the deity in whofe honour it was 
performed *. The true God, however, who would have no* c. 
fellowfhip with idols, forbade all fuch purgations among hislib.;^ 
people, whether done by fires confecrated to himfelf or to 13. 
the bloody deities of the Syrian nations. “ There fhall not 
be found (lays he) among you any one that maketh hisfon 
or his daughter to pafs through the fire f.” - f Dent, 

There are, in the Jewifh law, few precepts mere fre-x™'io, 
quently repeated than that which prohibits the feething ofp .Jl(1 

a kid in its mother’s milk ||; and there being no moral fit-2. 
nefs in this precept when confidered abfolutely and without,,,, , 
regard to the circumflances under which it was given, in- 
fidel ignorance has frequently thought fit to make it thea6,Dit 
fubje£t of profane ridicule. But the ridicule will be for-^ 11, 
borne by thofe who know that, among the nations round 
Judea, the feafling upon a kid boiled in its mother’s milk 
was an effential part of the impious and magical ceremonies 
celebrated in honour of one of their gods, who was fup. ( 
pofed to have been fuckled by a fhe-goat. Hence, in the 
Samaritan Pentateuch, the text runs thus ; “ Thou {halt 
not feeth a kid in its mother’s milk ; for whoever does 
fo, is as one who facrifices an abominable thing, which of- 
fends the God of Jacob Another precept, apparently 5 
of very little importance, is given in thefe words : “ Yellluu 

fhall not round the corners of your heads, neither (halt thou5' 
mar the corners of thy beard But its wiidom is feen at* Levi 
once, when we know that at funerals it was the pra&ice ofxM 
many of the heathens, in that early per iod, to round the cor- 
ners of their heads, and mar their beards, that by throwing ! 
the hairs they had cut off upon the dead body, or the funeral ( 
pile, they might propitiate the fhade of the departed hero; 
and that in other nations, particularly in Phoenicia, it was 
cuilomary to cut off all the hair of their heads except what 
grew upon the crown, which, with great folemnity, was 
confecrated either to the fun or to Saturn f. The un-f 
learned Chriflian, if he be a man of refledlion, mull read1^' 
with feme degree of wonder fuch laws as thefe: “ Thou fhalt 
not low thy vineyard with divers feeds, left the fruit ot 
thy feed which thou haft fown and the fruits of thy vine- 
yard be defiled. i hou fhalt not plow with an ox and an 
afs together. Thou fhalt not wear a garment of divers 
forts, or of woollen and linen together J.” But his wonder^ Deo 
will ceafe when he knows that all thefe were pradlices fromxxii, 
which the Sabian idolaters of the eaft expedled the greateft9>10' 
advantages. Their belief in magic and judicial aftrology 
led them to imagine, that by fowing different kinds of corn 
among their vines they fhould propitiate the gods which 
were afterwards known in Rome by the names of Bacchus 
and Ceres ; that, by yoking animals fo heterogeneous as 
the ox and the afs in the fame plough, they fhould by a 
charm fecure the favour of the deities who prefided over the 
affairs of hufbandry ; and that a garment compofed ot hnen 
and woollen, worn under certain conjundlions of the liars, 
would protedl its owner, his flocks, his herds, and his field, 
from all malign influences, and render him in the Hfeheft 
3 
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iiogy decree broCpfrous through the whole courfe of his life ,J. 

if A ^Ut rnaSical ceremonies, of which the very efTence feems 
Jthe to have confifted in uniting in one group or jumble things 
*4* of «ever brought together by nature, were always performed 

Chit, in order to render propitious good or evil demons (lee Ma- 
Ihr Gfc) ; and therefore fuch ceremonies, however unimportant 

jib!', cap in themfelves, were in that age moil wifely prohibited in 
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the Mofaic law, as they naturally led thofe who were ad- 
dicted to them to the wotfhip of idols and impure fpirits. 

It the whole ritual of the Jjewifh economy be examined 
in this manner, every precept in it will be found to be di- 
rected agafnft feme idolatrous praClice of the age in which 
it was given. It was therefore admirably calculated to 
keep the Ifraelites a feparate people, and to prevent too 
dole an mtercourfe between them and their Gentile neigh- 
bours. And their civil inilitutes, even thofe which appear 
the moil trifling, were all contrived with the moll confurn- 
mate wifdom to promote the fame end. The diftinftion 
made by their law between clean and unclean animals (fee 
Slavery, n° 33.) rendered it impofiible for them, without 
a I reach of that law, to eat and drink with their idolatrous 
neighbours ; their facred and civil ceremonies being diredlly 
levelled againfl the Egyptian, Zabian, and Canaanitifh fu- 
perftions, had a tenaency to generate in their minds a keen 
contempt of thole fuperltitions 1 and that contempt mull 
have been greatly iscreafed by their yearly, monthly, and 
caily lacrinces, of the very animals which their Egyptian 
mailers had worlhipped as gods. 

That thefe laws might have the fuller effedl upon minds 
grofs and carnal, they were all enforced by temporal func- 
tions. T his was indeed the natural and even neceflary con- 
fe(luence of ^ theocratic government ellablifhed in Ifrael; 
for when God condefcended to become their fupreme civil 
inagiilrate, he of courfe engaged to execute, either imme- 
diately' by himjelf, or by the medium of his vicegerents the 
judges and the kings, all the offices included in fuch ma- 
gillracy. Hence it is that Mofes allured them, that if they 
would hearken to God’s judgments, and keep them, and do 
them, they fhould be blefled above all people; threatening 
them at the fame time with utter deftru&ion if they ffiould 
at all walk after other gods, and ferve them, and worfhip 
them Nor were thefe temporal rewards and punilhments 
held out only to the nation as a collective body ; they were 
promifed and threatened to every individual in his private 
capacity as the certain contequences of his obedience or 
di[obedience. Every particular Hebrew was commanded 
to honour his father and mother, that it might go well 
with him, and that his day's might be prolonged ; whilfl he 
who curled his father or his mother was lurely to be put 
to death- Againll every idolater, and even sgainll the 
wilful tranfgrefior of the ceremonial law, God repeatedly 
declared that he would fet his face, and would cut off that 
man from among his people : and that individuals, as well 
as the nation, were in this life actually rewarded and pu- 
nilhed according to their deferts, has been proved by bilhop 
Warburton with a force of evidence § which muff cany 
conyi&ion to every mind which his lordihip’s rude railings 
at lome favourite fyllem have not filled with prejudices 
againll all his works. Indeed the Mofaic law, taken in its 
literal fenle, holds out no other pro!pefts to the Ifraelites 
than temporal happinels ; fetch as, health, long life, peace, 
plenty, and dominion, if they fhould keep the covenant ; and 
temporal mifery, viz. diieale,-, immature death, war, famine, 
want, fubjeCfion, and captivity', if they fliould break it. 

See (lays Moles), I have let before thee this day life and 
good, death end evil; in that I command thee this day to 
ove the Lord thy God, to walk in his ways, and to keep 

13 commandments, and his ftatutes, and his judgments, that 
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ffiall blefs thee in the land whither thou goelt to poffefs it. 
But if thine heart .turn away, fo that thou wilt not bean, t0 ^ 
but lhalt be drawn away, and worlhip other gods, and ferve coming of 
them ; I denounce unto you this day, that ye fnail furely Chrift. 
perifli, and that ye lhali not prolong your days upon the —y"'"-* 
land whither thou paffeft over Jordan to poffefs it.” And 
elfewhere, having informed them that, upon their apoftacy, 
their land fhouki be rendered like Sodom and Gomorrah, 
he adds, that all men ihould know the reafon of fuch bar- 
ren nefs being brought upon it, and fhouid fay, “ Becaufe 
they have forfaken the covenant of the Lord God of their 
lathers, which he made with them when he brought them 
forth out of the land of Egypt, the anger of the Lord 
was kindled againll this land, to bring upon it all the curfes 
that are written in this book J.” } Deut. 

From this notorious fa£t, which hardly any man of Iet-xxx” Ii~* 
ters will now dare to deny, fome divines have concluded, I^‘ 
we think ralhly, that the ancient Ifraelites had no hope^*^ 
whatever beyond the grave ; and that in the whole Old Whence ic 

1 ellament there is not a Angle intimation of a future Hate. *1as 

I hat many’ of the lowell vulgar, who could neither read 
nor write, were in tin's Hate of darknefs, may be true ; but that the 
it is impoffible that fuch ol them as underllood the book ofancient 
Genelis could be ignorant that death came into the world Hebrew* 
by the tranfgreffion of their firlt parents, and that God kad^(^e

n^ 
repeatedly promifed to redeem mankind from every confe- yonrl the 
quence of that tranigrefiion. They mull likewife have known grave, 
that, before the deluge, Enoch was tranllated into heaven 
without tailing death; that afterwards Elijah had the fame 
exemption from the common lot of humanity ; and that, 
as God is no refpetfler of perfons, every' one who ferved 
him with the zeal and fidelity of thefe two prophets would, 
by iome means or other, be made capable of enjoying the 
fame rewards. 1 he God ol Abraham, Ifaac, and Jacob, 
was not the God of the dead, but of the living. 

In the earlieil periods of their commonwealth, the If- 
raelites could, indeed, only infer, from different paffages of 
their lacred books, that there would be a general relurrec- 
tion of the dead, and a future Hate of rewards and punilh- 
ments ; but from the writings of the prophets it appears, 
that before the Babylomlh captivity that dodtrine mull have 
been very generally received. We [hall not, in fupport of 
our opinion, quote the famous paffage in the book of Job $, j cb?p 
becaule it is not determined at what period that beautiful six. vcife 
and lublime poem was admitted into the Jewilh canon ; but23> &c* 
in the Pfalms, and in the prophecies of Ilaiah, Daniel, and 
Ezekiel, there are feveral texts which feem to us to prove, 
incontroyertibly, that, at the time when thefe infpired books 
were written, every Ilraelite who could read the feriptures 
mull have had lome hopes of a refuneftion from the dead. 
We ffiall confider two of thefe texts, becaufe they have 
been quoted by a very learned and valuable writer in fup- 
poit ol an opinion the reverfe of ours. 

In a iublime long, compoled with a view to incite the This^opi- 
people to confidence in God, the prophet Ifaiah has thefe nion con- 
remarkable words; “Thy dead men lhali live; together 
with my dead body lhall they arile. Awake and fing, ye 
that dwell in the dull; for thy dew is as the dew of herbs, 
and the earth fhall call out the dead + ” We a<rree with t C'h<ijv. 
bilhop Warburton that thefe words are figurative, and that**''2, l9‘ 
they were uttered to give the Ifraelites confolation in very 
dilaftrous times. The purpofe of the prophet was to affure 
them, that though their community ffiould, in Babylon, be 
as completely diffolved as a dead body reduced to dull,’vet 
God would reltore them to their own land, an^ raife that 
community again to life. This was indeed a prophecy only 
of a temporal deliverance; but as it is exprtffed in terms 

3 N relating 
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relating to tKe death and refarreftion of man, the do&rine of 
arefurreftion muft then have been well known, and srenerally 
.received, or iuch language would have been altogether un- 
intelligible. No (fays the bilhop) ; that the language mlgnt 
be intelligible, it was only needfary that the Ifraelites fhould 
have did in ft ideas of a refurreftion from the dead, with- 
out knowing that the natural body is indeed to rile again ; 
and as he thinks that fuch metaphorical exprefiions as this 
would have the greateft force where the doftrine of the re- 
furreftion was unknown, he concludes that it muft have been 
unknown among the Ifraelites in the days of Ifaiah . 

Had there been no facred books among the Ifraehtes 
berore this prophecy was uttered, his lordlhip’s reafonmg 
would have been at lead plaufible, if not conclufive ; but 
that a people who knew how death had entered into the 
world who believed that they were by fome means or other 
to be freed from its ding, who, it is natural to fuppOiC, 
often meditated upon the broiling of the ferpent’s head, 
and the nature of the bleffing which all nations were to 
derive from the feed of Abraham, fhould form didinft ideas 
of a refurreftion, and read this prophecy without believing 
that the natural body is indeed to rife again, we cannot poi- 
fibly conceive. The very fuppodtion is one .of his lord- 
fhip’s mod irreconcileable paradoxes; and it is a paradox 
which his fydem did not require him to lupport. 

The prophet Ezekiel, when the date of things was mod 
defperate, is carried by the Spirit into a valley full of dry 
bones, and afleed this quedion ; “ Son of man can theie 
bones live To which he anfwers ; “ O Loid God, thou 
knoweft f an aniwer which the lame learned prelate 
thinks the prophet could not have made, had he been 
brou ’lit up in the knowledge and belief of a refurreftion 
frorndhe dead. Our opinion is direftly the reverfe of that 
of his lord (hip, who feems to have midaken the nature of 
this fcenical reprefentation. 1 he prophet was. not alked 
if all the dead would rife at the lad day ; but only if the 
particular bones then prefented to him could live zt that time, 
and while other bones were mouldering in corruption : and 
to fuch a quedion we cannot conceive any anfwer that a 
man brought up in the belief of a general refurreftion could 
have given, but—“ O Lord God, thou knoweft.” Had 
Eztkiel been a ftranger to the doftrine of a general relur- 
reftion, or had he not believed that doftrine, he would 
doubtlefs have anfwered the quedion that was put to him 
in the necative ; but convinced that ail men are txtfime pe- 
riod to rife from the dead, “ that every one may receive 
the things done in his body, according to that he hath 
done, whether it be good or bad,” he very naturally ra.d, 
that God alone knew whether the bones then exhibited 
to him in the valley would rife before the general refur- 
redion. 

But though the more intelligent and righteous Ifraelites Theology 
certainly “all died in faith, and not having received the ^G 
promiles, but having feen them afar off, were perftia .ed of 
them and embraced them, confeffmg that they were dranrrers comiugu{ 
and pilgrims on earth., who delired a better country, that Chria, 
is, a heavenly onef,” we are not to iuppofe that this hea- "fff4 

enly deft re arofe from any. thing taught in the lavv^of rhfi VAA*  f_J * lit J.Opg 
Mofes. That law, when taken by itlelf,. a# unconneftedof theHs, 
with prior and fubfequent revelations, makes no mention brews, 
whatever of a heavenly inheritance, which St Paul aduresj-^ 
us i was given 430. years belore' to Abraham by a piomilet^ejr owti 
which may be traced back to the hrft ray of comfort vouch-law. 
fafed to fallen man in the fentence paffed on the onginaH ^b-xi, 
deceiver. . “ Wherefore then ferved the law ? It was added 
(fays the apoftle), becaufe of tranfgreff.ons, till the 
fhould come to whom the promife was made.” The tranf- 
greffions here alluded to were polytheifm and idolatry, 
which, with their never-failing train of cruel and detectable 
Vices, had overfpread the whole world ; and the primary 
intention of the law was to ftem the torrent of thefe cor- 
ruptions, for which we have feen it was admirably calcu- 
lated; and, like a fchoolmafter, to inftruft the Ifraehtes in 
the unity and worfhip of Jehovah, and thus by degrees bring 
them to Chrift. n n c j 

But though it is apparent that a future date of rewards 
and punifhments made no part of the Mofaic difpenfation, 
yet the law had certainly a fpiritual meaning to be under- 
ftood when the fulnefs of time fhould come. Every Chn- . 
ftian fees a linking refemblance between the facrifice of the 
pafchal lamb, which delivered the Ifraelites from the de- 
droying anvel in Egypt, and the facrigce of the Lamb of 
God, which taketh away the fin of the world. Indeed the 
whole ritual of facrifice muft have ltd the more intelligent 
of them to faith in a future facrifice ; by which, while the 
heel of the feed of the woman fhould be btuifed, the head 
of the ferpent fhould be completely cnifhed (lee Sacri- 
fice) ; and as prophets were raifed up from time to time, 
to prepare them for the coming of the Mefiiah, and to 
foretel the nature of his kingdom, there can be no doubt 
but that thofe infpired teachers would lay open to them, as 
far as wad expedient, the temporary duration of the Mofaic 
law, and convince them that it was only the fhadow of 
better things to come. From the n?ture of their ritual, 165 
and the different prophecies vouchfafed them, which 
came more and more explicit as the time approached forty. iaL 
their accomplifhment, they muft ffuely have been led to 
expeft redemption from the eurfe of the fall by the fuffer- 
ings of their Meffiah ; but that any one of them knew 
precifely the manner in which they were to be redeemed, 
and the nature of that religion which was to fuperfede their 

is wholly incredible (b). Such knowledge would 
have 

own. 

r N nn • 1 A • . ft.rpd in fo clear a light by bidiop Bull, whom, as a divine, we think the glory of the church 
f (V} 1 I td who ha^ had few 1, periors in anv church, that the learned reader will be pleaied to have his opinions of England, and who has l ad tew hipe^r o | ^ ^ fperarent ? Refp. Qui mehores erant et 

m his own words. ^ g ^ ;i ft f ^eneralium promiffionum vi, feu temporahum bonorum levi aefo- 
perfpicaciores in populo Judaico, veronmiie eu eos^ ^ Gaduci boni appetentis, confideratione, feu Enochi 
matione, feu divime bo^>s imu > J patriarchar?im traditione, (quitus Deus multis indiciis fpem juturo- 

«‘7te (CU* rf?«rTt irQUorum McbSrImre non minimum erat et I1W, quod m-ki eximiu boni temnUm fe- rum bonorum tecera , "auod aroumentum. late exequitur Scriptor ad Hebraeos cap. 11.) ieu alus rationibus adduftos 
llcl^tl.s exp

T
t5t „ ’ fDecialia^ ifta bona ad banc vitam pertinentia, et legibus Mofaicis comprthenfa, etiam aha pod credidide, Deum, p ae P ftatuendum illud omnino eft, ne viros lanftos cximiofque in populo 

^ c“ Nec refert, quod hujus fidel vis ac ne vlx quidem u.la m Vann. 
-qirio V T Scrioturis mentio fiat. Nam certum eft, Abrahamum fihum promiffioniR, maftare juflum non ice ’ . 
ratlocinatione fufteutatum, Deum potentia tanta pneditum effe, at ffi.m 
Kdivivum reftituere poffet. Certum, inquam, dlud elt, quta drvmus Autor Eprftote ad Hebrteo. rd dderte ^ 
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logy have made them impatient under the yoke of ordinances 
the to which they were fubjedted ; for after the Chriftian faith 

- f I" came into full fplendour* mankind could be no longer under 

ell K t^e tu't*on a fchoolmafter as the law, which “ had 
«ift. only aJ]:ndo<w of^ood things; and fo far from their reality, 

not even the very ot them j'.” Through thefe fha- 
t IJj* dows, however, the Jews, aided by the clearer light of 
* I prophecy, though it too {hone in a dark place, might have 

feen enough of God’s plan of redemption to make them ac- 
knowledge Jefus of Nazareth, when he came among them 
working miracles of mercy, for the Meffiah Ip .Jong pro- 
mifed-’to their forefathers, and in whom it was repeatedly 
faid, that all the nations of the earth fhould be bleffed. 

Me* 11 fed While fuch care was taken to prepare the delcendants 
tojTare of Abraham for the coming of the Prince of Peace, we 
the Arid mu ft not fuppofe that God was a refpedter of perfons, and 
for i s co- tj1?t refl. Qf world was totally neglefted. The dif- 

perfion of the ten tribes certainly contributed to fpread 
the knowledge of the true God among the eaftern nations. 
The fubfequent captivity of the tribes of Judah and Ben- 
jamin muft have confirmed that knowledge in the great em- 
pires of Babylon and Perfia ; and that particular providence 
of God which afterwards led Ptolemy Philadelphus to have 
the Jewifh feriptures tranflated into the Greek language, 
laid the divine oracles open to the ftudy of every accom- 
plifhed fcholar. At laft, when the arms of Rome had con. 
quered the civilized world, and rendered Judea a province 
of the empire ; when Auguftus had given peace to that 
empire, and men were at leifure to cultivate the arts and 
fciences ; when the different fedls of philofophers had by 
their difputations whetted each others undeiitandings fo 
that none of them was difpoled to iubmit to an impof- 
turc ; and when the police of the Roman government was 
fuch that intelligence of every thing important was quickly 
tranfmitted from the moft diftant provinces to the capital 
of the empire ; “ when that fulnefs of time was come, 
God fent forth his Son made of a woman, made under the 
lav/, to redeem them that were under the law, that we 
might receive the adoption of Ions,” and be reftored to that 
inheritance of which the forfeiture introduced the feveral 
difpenfations of revealed religion into the world. 

Sect. V. Vievu of 'Theology, more peculiarly Chri- 
Jlian. 

Mankind being trained by various difpenfations of pro- 
vidence for the reception of that feed ©{ Abraham, in whom 
all the nations of the earth v/ere to be blefted, and the time 
fixed by the Jewilh prophets for his coming being arrived, “ a 
meffenger was lent before his face to prepare his way before 
him by preaching the baptifm of repentance for the remiffion 
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of fins.” This meffenger was John the Baptift, a very ex- The >Vy, 
traordinary man, and the greateft of all the prophets. His 
birth was miraculous, the feene of his miniftry the wilder- faan. 
nefs, his manners auitere, and his preaching upright, with- ..—4 
out refpedt of perfons. He frankly told his audience that 
he was not the Meffiah, that the Meffiah would foon appear 
among them, that “ he was mightier than himfelf, and that 
he would baptife them with the Holy Ghoit and with fire.” ^ 

Mightier indeed he was ; for though born of a woman Qhriit the 
the Mefiiah was not the fon of a human father ; and though divine 
living for the firft thirty years of his life in obfeurity and vvv'rd in“ 
poverty, he was the lineal defeendant of David, and heir tocaraate“ 
the throne of li’rael. But the dignity of his human defeent, 
great as it was, vanifties from confideration when compared 
with the glory which he had wi:h his Father before the 
world was. The Jewifti difpenfation was given by the mi- 
niftry of Mofes, and iliullrated by^/ubfequent revelations 
vouchfafed to the prophets ; the immediate author of the 
Chriftian religion is the *-ay°s or fecond perfon of the bleffed 
Trinity, of whom St John declares, that “ he was in the 
beginning with God, and was God ; that all things were 
made by him ; and that without him was not any thing 
made that was made.” We have already proved that in 
the one Godhead there is a Trinity of perfons ; and that 
the ^yo( is one of the three, is apparent from thefe -words 
of the apoftle, and from many other pafifages of {acred 
feripture. Thus he is called the Lord of hojls himfelf; the 

Jh'ji and the lajl, bejides whom there is no God; the mojl high 
God; God bleffed for ever ; the mighty God, the everlajling 
Father, Jehovah our righteoujnefs ; and the only wife God our 
Saviour (c). This great Being, as the fame apoftle affures 
us, was made flefh, and dwelt among men ; not that the 
divine nature was or could be changed into humanity, for 
God is immutable, the fame Almighty and incomprehen- 
Jible Spirit yefterday, to-day, and forever ; but the word or 
lecond perion in the godhead, afluming a human foul and 
body into a perfonal union with Jhimfelf, dwelt upon earth 
as a man, veiling hife divinity under mortal flefh. lienee he 
is faid elfewhere to have been “ manifefted in the flefh,” 
and ‘Ho have taken upon him the nature of man phrafes 
of the fame import with that which aflerts “ the Word to 
have been made flefh.” 

This incarnation of the Son of God is perhaps the greateft Obje tftions 
myftery of the Chriftian faith, and that to which ancient10 the in- 
and modern heretics have urged the moft plaufible objec-Cpr^aiorl 

lions. The doftrine of the Trinity is indeed equally in-wol4 
comprehenfible ; but the nature of God and the mode of 
his fubfiftence, as revealed in feripture, no man, who thinks, 
can be furprifed that he does not comprehend ; for a reve- 
lation wdiich fhould teach nothing myfteiious on fuch a fub- 
jed would be as incredible and as uielefs as another which. 

3 N 2 contained 

cap. 11. 19. Hujus tamen vere admirandas fidei, atque Evangelicae fupparis, in hiftoria Abrahami nec volam, nec vefti- 
gium reperias. Piaeterea floruerunt fingulis faeculis in populo Judaico Viri Dei ac Prophetse caelitus edodi, quos, inter 
tot arcana ipfis patefada, myfticum hunc legis fenfum penitus ignorafle, nihilque de futura vita intellexifle, nemo pru- 
dens fufpicabitur. Cum autem nefas fit vel cogitafle, Viros optimos fapientiam, qua ipfi pollebant, aliis invidifle, cre- 
dendum omnino eft, eos, ficubi idoneos invenerint Audit ores, evolviffe iis obteda in lege myfteria, fingulifque tantum ape- 
ruifle, quantum captus ipforum et utilitatis ratio ferebat. In publicis autem concionibus Prophetae ac Sapientes ita 
loquebantar, ut nec in contemptum adducerent arcana fandioris difeiplinas, et tamen Auditorem attentum ad invefti- 
gandi follicitudinun excitarent. Atque hinc natum arbitratur maximus Grotius diferimen antiquitus inter Judaeos cele- 
bratum, feriptae legis, et legis oralis, quam et fhap i. e. **g<i.Soa-i* feu Traditlonem vocant; utramque dicentes a Mofe 
profedam : non quod res aliae fuerint in traditione quam in lege feripta; fed quod ea quae in lege feripta occultius con- 
tinebantur, ftudiofis indagatoribus enodaret accuratior interpretatio. Harmonia Apojlolica, Diflert. poll. cap. 10. 

(c) Ifaiah viii. 13, 14. compared with 1 Peter ii. 7, 8 ; Ifaiah vi. 5. compared with John xii. 41.; Ifaiah xliv. 6. com- 
pared with Revelation xxii. 13.; Pfalm Ixxviii. 56. compared with 1 Corinthians x. 9. Romans ix. 5. Ifaiah ix. 6. Jere^ 
tniah xxiii. 6. Jude. 
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Theology, contained nothitig bat mvfiery. The diflieulty refpefting 
rvire pecu incarnatioK, which forces itfelt unoa the mind, ii not 
harfrian r*' ^oW two natures io different as the divine and human can i——v—-. be fo iiitimately united as to become one pcrlon ; tor th.is 

union in itielf is not more inconceivable than that of the 
foul and body in one man : but that which at firft is apt 
to ffa^ger the faith of the refiettiirr Chnftian is the infi- 
nite diilance between the two natures in Chrift, and the 
comparatively imall importance of the objeft, for the attain- 
ment of which the eternal Son of God is laid to have taken 
upon him onr nature. 

Qbviand. Upon mature rtfieftion, however, much of this difficulty 
will vanifh to him who confiders the ways of Providence, and 
attends to the meaning of the words in which this myftery 
is taught. The importance of the object for which the 
v/ord condefcended to be made fiefh, we cannot adequately 
know. The pracles of truth indeed inform us, that C Ini if 
Jefus came into the world to lave fanners; but there are 

« EPh. i. paffages icattered through the New Teftament # which in- 
10. Col.’i. dicate, not obfcurely, that the influence of his lufferings ex- 
iy, ao» tends to other worlds bef’des this : and if fo, who can take 

upon him to fay, that the quantity of good which they 
may have produced was not of fufficient importance to move 
even to this condelcenfion a Being who is emphatically 
ll-yled love ? 

But let us fuppofe that every thing which he did and taught 
and fullered was intended only for the benefit of man, we 
fhall, in the daily adminiftration of providence, find other in- 
itances of the divine condefcenfion ; which, though they 
cannot be compared with the incarnation of the fecond per- 
fon in the bluffed Trinity, are yet lufficient to reconcile our 
underftaridings to that myft.ety when revealed to us by the 
Spirit of God. That in Chriff there fhould have dwelt on 

Col ii earth “ all the fulnefs of the Godhead bodily ||,J’ is indeed 
a truth by which the devout mind is overwhelmed with 
aftonifhment ; but it is little lefs aftonifhing that the omni- 
potent Creator fhould be intimately prefent at every inffant 
of time to the meaneft of his creatures, “ upholding all 
things, the vileft reptile as well as the moil glorious angel, 

J Heb. by the word of his power Yet it is a truth felf-evi- 
* 3- dent, that without this conftant prefence of the Creator, 

nothing which had a beginning could continue one moment 
in being ; that the vifible univerfe would not only crumble 
into chaos, but vanifh'into nothing; and that the fouls of 
men, and even the moft exalted Ipirits of creation, would 
initantly lofe that exiitence, which, as it was not of itfelf, 
and is not neceffary, muft depend wholly on the will ot him 
from whom it was originally derived. See Metaphysics, 
n° 272—276, and Providence, n° 3. 

In what particular way God is prefent to his works, we 
cannot know. He is not diflfufed through the univerfe like 
the anitna mundi of the ancient Platonifts, or that modem 
idol termed the fuliflratum of [pace (Metaphysics, nJ 509, 
310.) j but that he is in power as intimately prefent now 
to every atom of matter as when he firft brought it into 
exiftence, is equally the diAate of found philofophy ana of 
divine revelation ; for “ m him we live and move and have 
our being and power without fubftance is inconceivable. 
If then the divine nature be not debafed, if it cannot be 
debafed by being conftantly prefent with the vileft reptile 
on which we tread, why fhould our minds recoil from the 
idea of a ftill clofer union between the fecond perfon of the 
ever bleffed Trinity and the body and foul of Jefus Cliriil ? 
The one union is indeed different from the other, but we 
ate in truth equally ignorant of the nature of both. Rea- 
fon and revelation allure us that God muft be prefent to 
his works to preferve them in exiftence ; and revelation in- 
forms us farther, that one of the perfons in the Godhead 

LOGY. Part II, 
affumed human nature into a perfonal union with himfelf, 1 heol ^ 
to redeem myriads of rational creatures from the muerablejn^re 

conftquences of their own folly and wickednefs. The im- 
portance of this objeA is inch, that, for the attainment of 
it, we may eafily conceive that he who condefcends to be 
potentially prelent with the worms of the earth and the 
grals of the field, would condelcend Hill farther to be per- 
fonally prefent with the fpotlefs toul and body of a man. 
Jefus Chrift lived indeed a lire ot poverty and iirffeiing- 
upon earth, but his divine nature was not aficAed by his 
bufferings. At the very time when, as a man, he had not a 
place where to lay his head; as God, he was in heaven as well 
as upon earth*, dwelling in light inacceffible ; and while** John ft. 
as a man, he was increafmg in wiidom and ftature, his di- 3* 
vinity was the fulnels of him who filksth all in all, and from 
whom nothing can be hid. _ 

Perhaps the very improper appellation of mother of GW; 
which at an early period of the church was given to the 
Virgin Mary, may have been one caufe of the reluAance 
with which the incarnation has been admitted ; for as we 
have elfewhere obferved (fee Nestorius), fucb language, 
nr the proper fenfe of the words, implies what thofe, by 
whom it is ufed, cannot poffibly believe to be true ; but it 
is not the language of feripture. We are there taught, that 
“ Chrift being in’the form of Goff, thought it no robbery 
to be equal with God ; but made himfelt of no reputation, 
and took upon him the form of a fervant, and was made in 
the likenefs of manfthat “ God bent forth his. Son made f Philip, fc 
of a v/oman, made under the law, to redeem them that6.7- 
were under the law, that we might receive the adoption of 
fons |[ and that “ the word who was in the beginning || Gal. iv, 
with God, and was God, by whom all things were made, 4, > 
was made fleffi, and dwelt among men (who beheld his 
glory', the glory as of the only begotten of the Father), full 
of grace and truth g but we are nowhere taught that} Jehni. 
as God, he had a mother ! Tt was indeed the doArine of 
the primitive church t|, that the very' principle of perfonaiityd Hcrjlft 
and individual exigence in Mary’s fon, was union with the 
uncreated word ; and this doArine is thought to imply, the 
miraculous conception, which is recorded in the plaineft ,65 
terms by two of the evangelifts ; for he was conceived* by His Jivine 
the Holy Ghoft and born of a virgin § ; but, as God,.he 
had been begotten from all eternity of the Father, and t°fhe prher, 
order of nature was prior to the Holy Ghoft. i his is evi-^ 
dent from the appellation of ° given to him by St John; Math. i. 
for the term being ufed in that age, both by the JewiflijM^ 
Rabbles and the heathen philofophers, to denote the fecond^ 
divine fubfiftence, which they confidered as an eternal and 
necefiary emanation from the firft, fomefcimes called 
and fometimes « 1.; and the apoftle giving no intimation 
of his ufing the word in any uncommon fenfe, we muft 
neceffanly conclude, that he meant to inform us that the di- 
vinity of Chrift is of eternal generation. That the term. 
X'.j.cf was ufed in this fenfe byr the later FlatonHis, and 111 
all probability by Plato himfelf, we have fufficiently (hewn 
in another place (fee Platonism) ; and that a iimdar mode 
of expreffion prevailed among the Jews in the time of St 
John, is apparent from the Chaldee paraphrafe ; which, in. 
the 11 Gth "plalm, inftead of the words “'the Lord- fa id unto 
my Lord,” has, “the Lord faid unto his word.” Again, 
where we are told in the Hebrew that Jehovah faid to 
Abraham §, “ I am thy fhield and thy exceeding great re-§ Gen. it, 
ward,” we read in the Chaldee, “ my word is thy ftitld,1- 
and thy exceeding great reward.” Where it is faid, “your 
new moons and your appointed fealis my foul hateth ^ 
the paraphraft hath it, “ my word hateth and where it1*- 
is faid, that “ Ifrael ffiall be faved in the Lord with ^ 
everlafting falvation-fj” in the lame paraphraie it is, ‘ ji;. 
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[y> rael ft all be faved by the word of the Lord with everlaft- 

log' lalvation. Lut there is a palTage in the Jerulalem 
Targuni which puts it beyond a doubt, that by the ^y°c 
the Jews underllood a divine perfon begotten of his Father 
before all worlds ; for commenting on Genefis iri. 22. the 
authors or that work thus exprefs themfelves : “ The word 
of the Lord faid, behold Adam, whom I created, is the only 
begotten upon earth, as I am the only begotten in 

^4;- heaven:” in conformity with which, Philo introduces 
''hb. ■ the Logos Ipeaking thus of himfelf; k cu ycif ovh aytyvnlvs a-f 
ibiK U*, (.vh y,y>*!c[ ac. vtiu(, / am neither unbegcttenv as God, 

nor begotten after the fame manner as you are. 
From thiile quotations we may jaftly conclude, that the 

:heI Nicene fathers cxpreffed themfelves properly when they de- 
c ek-rred that the only begotten ^on of God was beirotien of 

liis Father before all worlds, and is God of God ; for if 
ot John had believed the roy.f or v/ord to be unbegotten, 
contrary to the belief of all who made ufe of the phrafe 
at the time when he wrote, he would furely have expreffed 

, his defeent horn the generally received opinion. This hbw- 
, ever he is lo far from doing, that he gives the ampleft con- 

firmation of that opinion, by declaring, that “ he beheld 
j the glory of the worn incarnate as the glory of the only 

begotten of the Father;” for this declaration is true only 
of the diyimty of Chrifb, his human nature not being be- 
gotten of the Father, but conceived by the Holy G-hofl 
of the \ irgin Mary. Hence our blefled Lord affures us, 
that “as tiie bather hath life in himself, fa hath he 
given the Son to have life in himfelf;” that “the Son 
can do nothing of h;nfef> .but what he feeth the Father 

J h’ II» an^ £l he knew the Father, became he was 
(y igi from him and fent by him f.” We muff therefore agree 
’hnv with biftop pearfon (d), that “ though the Father and 

Son are both truly God, and therefore equal in refpedf of 
nature, yet the one is greater than the other, as being the 

rj fountain of the Godhead. The Father is God, but not of 
K ; Light, but not of Light. Chriff is God, but of God"; 

Light, but oj Light. i here is no difference or inequality 
ip the nature or effence, becaufe the fame in botli ; but the 
Father of our Lord Jefus Chrifl hath that effence of him- 
fdt, from none ; Chrift hath the fame effence, not of him- 

i57f! felf, but from him.” 
I he great purpofe for which this divine perfon was fent 

into the world, and born of a woman, was to bruife the 
l>ead of the ferpent, and reilore mankind to the inheritance 
which had been forfeited by Adam’s tranfgrefiion. Every 
ditpenfation of Providence from the fall had been prepara- 
tory to this refipration. Prophets had been vailed from 
time to time to preferve in the early ages of the world the 
knowledge and worfhip of tire true God : the children of 
Abraham, as we have ften, had been feparated from the 
fiirrounding nations for the fame purpofe; and by the di£- 
perfiou ot the ten, tribes, the captivity of the other two in 
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Babylon, and the tranflation of the Hebrew feriptures into Theology* 
the Greek language, much of the knowledge which hadmore P,ecT 
been revealed to the Ifraelites was gradually0 diffuied over lur^a^f'n“ 
the eahern world. 1 ^ 1 

But while the Jews were thus rendered the inftruments 
of enlightening the heathen nations of antiquity, their in- 
tercourfe with thofe nations made them almofl unavoidably 
acquainted with the philofophy which was cultivated among 
the Chaldeans, the Perfians, and the Egyptian Greeks 1 
and ingrafting many of the opinions derived from thofe 
ichools upon the doftrines of Mofes and the prophets, they 
corrupted their own religion while they improved that of I(jg 
their neighbours. Plence, by the time that Chrift came Corruption 
among them, they had made the word of God of none°f rhe Jews 
effedt through a number of idle fancies which thev inculca-dme 
ted on the people as the traditions of the elders; and as they^1"tC" 
had attached themfelves to different matters in philofophy, ^ 
their unauthorifed opinions were of courfe different accord- 
ing to the different fources whence they were drawn. The 
peculiar tenets of the Essenes feem to have been a fpecies 
of my flic Platomim. 1 he Pharisees are thought to have 
derived their origin from a Jewift philofopher of the Pe-. 
ripatetic ichool; and the refemblance between the doftrines 
of the Sauducees and the philolophy of Epicurus has 
efcaped no man’s obfervation. 

1 hough thefe feeds maintained mutual communion iu 
public worftip, they abhored each other’s diftiriguifting te- 
nets ; and tlieir eternal wranglings had well ni-Ji banifhecl 
fiom them every xentrment of true religion. They agreed, 
however, in the general expectation of the Meffiah pro- 
mifed to their fathers; but, unhappily for thernfelves, ex- 
pefted him as a great and temporal prince. To this mif- 
take feveral cirewnfiances contributed ; (ome of their pro- 
phets had foretold his coming in lofty terms, borrowed from- 
tne ritual law, and the iplendour of earthly monarchs. The 
neceffity of calling this veil over thofe living oracles we have 
fhewn in another place (fee Prophecy, n° 37.). At the 
time when the predictions were made, the Mofaic fyflem 
had not run out half its courfe, and was therefore not to 
be ex poled to popular contempt by an information that it 
was only the haifh rudiment of one-more eaiy and perlecl. 
I o prevent, however, all miilakes in the candid and im- 
partial, when the Meffiah fnould arrive with the credentials 
of miraculous powers, other prophets had deferibed him in 
the cleared terms as having no form nor comelinefs, as a 
fteep dumb before bis fhearers, and as a lamb brought to 
the daughter ; but the Jews had fuffered fo much from the. 
Chaldeans, the Greeks, and other nations by whom they 
had been conquered, and were then fullering fo much from 
their mailers the Romans, that their carnal minds could 
think of no deliverance greater than that which ffiould refeue 
their nation from every foreign yoke. 

What man earneftly with to be true, they very readily 
believe*. 

H We beg leave to recommend to our readers this author’s excellent expofftion of the anoflle’s creed as a work 

wm finli r»e tiu km gr'at “wn-mg jaft notions of the fundamental articles of the Chriftiau filth. They Wsll.find it, vve think, a complete antidote agamft the poifon of modem Unitarians and modern Tritheifls • of whom the 
farmer te*;n that Jefus Chnft was a mere man, the for. of Jofeph as well as of Mary ; while the latter Vunnine to the- 

ht:rHirr’vmrtam; ih^U WUh,rd[J
ea t0 h,S divinifey’ },e is in 110 to the Father but mi-bf 

Wn^lome'naim to c’ V ta the S°od P^afure of the eternal three. We have heen.ct W pamr to prove h*s divinity, and hxewite his eternal generation; but iu fuch a ffiort compend as we muft 

Te^m/nU8 ° h<: wo;th w5*^.to.Prow miraculous conception. That miracle is plainly affeLd in the New 
woman as ofT^ I f °l ^ 5 ^ U.i8 ^ 33 ^ for to make a man of the fubSin.e of a 
to caff it n cudHon Th f ^ 'Ve caRnot what fhould have induced any perfon profeffing Clmftianitv 
event the °f CL,rift 1S * S^mllefs fancy, which can feme no purpofe whatever. 
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Theology, believe. Hence that people, lofing fight of the yoke under 
more pecu- wh|ch t}iey and the whole human race were bromrht by 

^a'ifian^r* the fall of Adam, miftaking the lenfe of the bleflins? promifed 
» v - to all nations through the feed ot Abraham, and devoting 

their whole attention to the moft magnificent deferiptions 
of the Meffiah’s kingdom, expected in him a pnnee who 
fhould conquer the Romans, and eftablifh on earth a uni- 
verfal monarchy, of which jerufalem was to be the metro- 

169 polis. 
The oh- _ As our Saviour came for a very different purpofe, the 
je&snf Ms 0gje(f^ 0j-' bis million w’as to reftify the notions of his 
preac nn^. errjn^ countrymen, in order to fit them for the deliverance 

which they were to obtain through him. Accordingly, 
when he entered upon his office as a preacher of righteouf- 
nefs, he embraced every opportunity of inveighing with be- 
coming firmnefs againit the falfe do&rines taught as tradi- 
tions of the elders ; and by his knowledge ot the fecrets of 
all hearts, he expofed the vile hypocrify of thofe who made 
a yy.in of godlinefs. The jews had been led, by their repa- 
ration from the reft of the world, to confider themfelves as 
the peculiar favourites of Jehovah ; and the confequence 
was, that, contrary to the fpirit of their own law, and the 
explicit doftrines of fome of them prophets, they looked 
upon all other nations with abhorrence, as upon people 
phyfically impure. Thefe prejudices the blcfted Jelus la- 
boured to eradicate. Having defired a lawyer, by whom 
he was temoted, to read that part of the law or Moles which 
commanded the Ifraelites to love their neighbours as them- 
felves, he compelled him, by means of a parabolical account 
of a compaffionate Samaritan, to acknowledge, that under 
the denomination of neighbour the divine lawgiver had com- 

)| St Luke prebended all mankind as the objefts or love |[. I he im- 
x- 35 portance in which Mofes held the ritual law, and to which, 

as the means of preferving its votaries from the contagion 
of idolatry, it was juftly intitled, had led the Jews to con- 
fider every ceremony of it as of intrinhc value and perpe- 
petual obligation : but Jefus brought to their recolle&ion 
God’s declared preference ot mercy to facrifice ; Ihewed 
them that the weightier matters of the law, judgment, mer- 
cy, and faith, claimed their regard in the firft place, and its 
ceremonial obfervances only in the fecond ; and taught 
them, in conformity with the predi&ions of their own pro- 

Jeremiah pbets f, that the hour was about to come when the wor- 
xxxi. 3L flbp of God (hould not be confined to Jerufalem, but that 
&c “ true worftiippers fhould everywhere worfhip the Father in 
i John iv. fpirit and in truth, ... ,, 
^—27. Jt being the defign of Chnft’s coming into the world to 

break down the middle wall of partition between the Jews 
and Gentiles, and to introduce a new difpenfation of religion 
which fhould unite all mankind as brethren in the worfhip 
of the true God, and fit them for the enjoyment of heaven ; 
he did not content himfelf with merely reftoring the moral 
part of the Mofaic law to its primitive purity, difcncumber- 
ed of the corrupt gloffes of the Scribes and Phaniees, but 
added to it many refined and ipiritual precepts, which, till 
they were taught by him, had never occurred either to Jew 
or Gentile. 1 he Hebrew lawgiver had prohibited murder 
under the penalty of death ; but Chrift extended the prohibi- 
tion to caufelefs anger, and to contemptuous treatment of 
our brethren, commanding his followers, as they valued their 
everlafling falvation, to forgive their enemies, and to love all 
mankind. Adultery was forbidden by the law of Mofes as 
a crime of the deepeft dye ; but Jefus faid to his dumpies, 

that whofoever looketh on a woman to luft after her, ha h 
committed adultery with her already in his heart, and is 
of courfe liable to the Divine vengeance. The /ex talwms 
was in force among the Jews, fo that the man who had de- 
prived his neighbour of an eye or a tooth, was to iuffer the 

LOGY. Par 
lofs of an eye or a tooth himfelf; but this mode of punifh- Phi 
ment, which inflidted blemijh for b/emijh, though fuited to m':I. 

. 
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the hardnefs ot Jewifh' hearts, being inconfiftent with the 
mild fpirit of Chriftianity, was abolifhed by our blefled 
Lord, who leverely prohibited the indulgence ot revenge, 
and commanded his followers to love even their enermes. 
Perjury has in every civilized nation been juftly contidered 
as a crime ot the higheft atrocity, and the Mofaic law doom- 
ed the falfe witnefs to bear the punifhment, whatever it 
might be, which he intended by fwearing falfely to bring 
noon his brother ; but the Author of the Chriftian religion 
forbade not only falfe fwearing, but fwearing at all, except 
on foltmn occaiions, and when an oath fhould be required by 
legcl authority. See Oath. _ # s • 1 

Ty thus reftoring the law to its original purity, and in ini 
many cafes extending its ienfe, the bleffed Jefus executed l»ei.ecu. 
the office of a Prophet to the loft fheep of the houfe ofjg,^ 
Ifrael ; but had he not been morf than an ordinal y prophec, 
he could not have abrogated the moft trivial ceremony of T 
it, nor even extended the fenfe of any of its moral precepts j 
for their great lawgiver had told them, that “ the Lord their 
God would raife up unto them but one Prophet, like unto 
him, to whom they fhould hearken j.” 1 hat Prophet was f 1 
by themfelves underftood to be the Meffiah, whom they ex-XVllf 
pefted to tell them all things. It was neceflary therefore 
that Jefus, as he taught fome new doctrines, and plainly in- 
dicated that greater changes would foon be introduced, fhould 
vindicate his claim to that exalted charadter which alone could 
authorife’him to propofe innovations. This he did in the | 
ampleft manner, by fulfilling prophecies and working mira- 
cles (fee Miracle and Prophecy) ; fo that the unpreju- 
diced part of the people readily acknowledged him to be of 
a truth “ that prophet which fhould come into the world— 
the Son of God, and the King of Ifrael.” He did not, 
however, make any change in the national worfhip, or at- 
fume to himfelf the fmalleft civil authority. He had fub-i 
mitted to the rite of circumcifion, and ftriftly performed* 
every duty, ceremonial as well as moral, which that cove- 
nant made incumbent upon other Jews ; thus fulfilling all 
righteoufnefs. Though the religion which he came to pro- 
pagate was in many refpefts contrary to the ritual law, it 
could not be eftablithed, or that law abrogated, but in eon- 
fequence of his death, which the fyftcra of facnfices was ap- 
pointed to prefigure ; and as his kingdom, which was not 
of this world, could not commence till after his refurre&ion, 
he yielded during the whole courfe of his life a cheerful obe- 
dience to the civil paagiftrate, and wrought a miracle to ob- 
tain money to pay the tribute that was exafted of him. Be- 
ing thus circumftanced, he chofe from the loweft and lead 
corrupted of the people certain followers, whom he tieated 
with the moft endearing familiarity for three years, and 
commiffioned at his departure to promulgate inch do&rines 

confidently with the order of the divine difpenlations 

1)171 
llri 

as 
he could not 'perfonaliy preach himfelf. With thefe men, 
during the courfe of his* miniftry on earth, he went about 
continually doing good, healing the fick, cafting out devils, 
railing the dead, reproving vice, preaching righteoufnefs, 
and inftru&ing his countrymen, by the moft perlVa example 
which was ever exhibited in the world, of whatfoever things 
are true, or honed, or juft, or pure, or lovely, or of good 
report. The Scribes and Pharifees, however, finding bur 
not that conqueror whom they vainly cxpe&ed, becoming 
envious of his reputation among the people, and being fillec 
with rancour againft him for detecting their hypocritica 
arts, delivered him up to the Roman governor, who, thougf 
convinced of his innocence, yielded to the popular cla 
mour, and crucified him between two thieves, as an enerm 
to Caefar. 
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Juft before he expired, he faid, It is finifhed, Intimating 

toX#*u; that the purpofe was now' fulfilled for which he had come 
t|c li3jJliri'into the world, and which, as he had formerly told his dil- 
ly y , triples, “ was not to be minittered unto but to minifter, and 

to give his life a ranfom for many |j.,, For his blood, as 
*11,«. he affured them at the inllitution of the Eucharift, “ was 

, ; to be fhed for the remiflion of hns.” That Chrift died vo- 
liiun- luntarily for us, the juft for the unjuft, and that “ there 

ri‘ Bcied"is none other name under heaven given among men where- 
r [or;. by we muft be faved is the uniform dodtrine of the pro- 

; i phets who foretold his coming, of John the Baptift who 
.nj was his immediate harbinger, and of the apoftles and evan- 

1/ gelifts who preached the gofpel after his afcenfion into hea- 
1( lp ven. Thus Ifaiah fays of the Mefliah f, that “ he was 

1 in, j] wounded for our tranfgreffions, and bruited for our iniqui- 
ties ; that the chaftifement of our peace was upon him, and 
that with his {tripes we are healed ; that we had all like 
fheep gone aftray, turning every one to his own way, and 
that the Lord laid on him the iniquity of us all; that he 
was cut off out of the land of the living, and ftricken for 
the tranfgreffion of God’s people ; that his foul or life was 
made an offering for fin ; and that he bore the fin of many, 
and made interceffion for the tranfgreffors.,’ The Baptift, 
“ when, he faw Jefus coming unto him, faid to the oeople. 
Behold the Lamb of God, which taketh away the fin of the 
world plainly intimating that his death was to be a facri- 
fice, fince it it was only as a facrifice that the Jews could 
form any conception of a lamb taking away fin. The 
epiftles of St Paul are fo full of the doctrine of Chrift’s fatis- 
faction, that it is needlefs from his writings to quote parti- 
cular texts in proof of it. He tells the Romans, that Jefus 
Chrift was fet forth to be a propitiation through faith in 
his blood ; that he was delivered for our offences, and “ rai- 
led again for our juftificatton ; that he died for the ungodly ; 
and that God commendeth his love towards us, in that 
while we vfeie yet finners Chrift died for us.” He affures 
the Corinthians that Chrift died hrr all; that they who live 
fhould not henceforth live unto themfelves, but to him who 
died for them and rofe again ; and that God made him to 
be fin for us w'ho knew no fin, that we miffit be made the 
righteoufnefs of God in him.” He informs the Galatians, 
that Chrilt “ gave himfeli for our fins, that he might deli- 
ver us from tftis prefent evil w-orld, according to the will of 
God and our Father; and that he redeemed us from the 
curfe of the law, being made a curie for us.” St Peter and 
St John talk the very fame language ; the former teaching 
us, that “ Chrift iuffered for us, and bare our fins in his 

|| )£ter 
own body on the tree f ; the latter, that the blood of Jefus 

ii L.and Chrift cleanieth us from all fin, and that he is the propiti 
ation for pur fins ; and not tor our’s only, but alio for 

Job i. the fins of the whole world J.” That he came into the 
world for the purpoie of fuffering, apoears from his own 
words: for ii no man (faid he §) taketh my life from me, 
but 1 lay it down of myfelf : 1 have power to lay it down, 
and I have powTer to take it again. This commandment 
have I received from my bather.” And that he volunta- 
rily laid .it down for mankind, is evident from his calling 
himfelf the Good Shepherd, and adding, that “ the Good 
Shepherd giveth his life for the fheep 

That Thrift died for the benefit of the human race, is a 
truth to apparent from thefe texts, and from many others 

v 
which might be quoted, that no man profeffing Chriftianity 

^ tas hitherto called it in queftion. Very different opinions 
3;f| j| t _^re nave ben* formed indeed concerning the nature and extent 
:rlt,C'ii tj e h?! t^iat bcnefit, and the means by which it is applied ; but 
‘A j reap. t^e paffion arid death of the bleffed Jefus were effential 
ir ^ i°m Parts miniftry on earth, has never been controverted, of uth. unlefs perhaps by thofe modern Unitarians who have cor. 

Ill 1 
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reifted the errors of the apoflles and evangelifts, and with Theology, 
whofe writings we acknowledge ourfelyes to be very little Jl10jC 

acquainted. i'hat on the crofs he made fatisfaftion to his iarqiall. 
Father for the fins of the world, is the general belief of - t 

J 

Chriftians ; but prefumptuous men, aiming at being wife 
beyond what is written, have flarted a thoufand idle queftiona- 
concerning the neceffity of fuch fatisfatlion, and the manner 
in which it was made. Some limiting the power and mer- 
cy of the Omnipotent, have dared to affirm that God cou/d 
not have pardoned man without receiving full fatisfac- 
tion for his offences ; that nothing but the fltedding of 
the blood of Chrift could make that fatisfaftion ; that his 
death was indeed fufficient to atone for a thouiand worlds ; 
that, however, he did not die lor all tnankii-d, but only for 
a chofen few, ordained to eternal life by a feeret decree be- 
fore the foundation of the world ; and that the reft of the 
race are paffed by, and doomed to eternal perdition, for the 
glory of God’s juftice. Others, convinced by every thing 
around them that the Creator and Governor of the univerle 
is a being of infinite benevolence, whofe only end in giving 
life muft have been to communicate hapoinefs, have contend- 
ed, that no atonement whatever could "be neceffary to obtain 
from him the forgivenefs erf fin upon fincere repentance ; 
that it is contrary to all our notions of juftice to punifh the 
innocent for the guilty ; and that therefore the death of 
Chrift, though an effential part of his miniftry, could not be 
neceffary, but at the moft expedient. 

We enter not into thefe impious debates. The Scrip- 
tures have nowhere faid what God could or could not do ; 
and on this fubjecl we can know nothing but what they 
have taught us. That “ we are reconciled to God by the 
death 01 his Son,” is the principal doftrine of the New i’e- 
ftame-nt; and without prefuming to limit the power, the 
mercy, or the wifdom, of him who created and fuftains the 
univerfe, we fhall endeavour to fhow that it is a dodlrine 
worthy of all acceptation. In doing this, we fhall ftate im- 
partially the opinions which men really pious have held re- 
fpe&ing the form or manner in which Chrift by his death 
made fatisfaftion to God for the fins of the world ; and we 
hope that our readers, difregarding what may he' prejudices 
in us, will embrace that opinion which fliall appear to 
them moft confonant to the general fenfe of faeved Scrip- 
ture; . 574 

The ftridleft adherents to the theological fyftem of Cal-(,P”V<'!1S 

vin, interpreting literally fuch texts of Scripture as fpealUj^6, 
of his being made Jin for us, of his bearing our Jins in his own 
body on the tree, and of the Lord’s laying on h m the iniquity 
of us a/l, contend, that the fins of the debt were lifted off 
from them and laid upon Chrift by imputation, much in the 
fame way as they think the fin of Ad im is imputed to his 
pofterity. “ By bearing the fins of his people (fays Dr 
Gill '*), he took them off from them, and took them upon* Body of 
himfdf, bearing or carrying them as a man bears or carries Divinityt 
a burden on his flioulders. There was no fin n him inhe-A°1- u.\. 
rently, for if there had, he would not have been a fit peri’on^jJ" 
to make fiuis'abtion for it ; but fin was put upon him by his§ 4.' 
Divine Father, as the fins of the Ifradites were put upon 
the fcape-goar by Aaron. No creature (continues he) 
could have done this ; but the Lord hath laid on him, or 
made to meet on him, the iniquity of us all, not a iingle ini- 
quity, but a whole mafs and lump ©f fins collected together, 
and laid as a common burden upon him ; even the fins of all 
the deft of God. This phrafe of laying fin on Chrift is 
expreffive of the imputation of it to him ; for it was the will 
of God not to impute the tranfgreffions o! his deft to them- 
fdves, but to Chrift, which was done by an aft of his own y 
for he hath made him to be fin for us ; that is, by impui tion, 
in which way we are made the righteouinefs of God in- him; 

that. 
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tlaat l^etn^ imputed to its by him as our fins were to Chritl. 
The fenfe (fays our author) is, a charge of fm was brought 
againft him as the furety of his people. He was numbered 
with the tranfftreffors ; tor beating the fins of many, he was 
reckoned as if he had been a dinner hirnfelf, iin being impu- 
ted to him ; and was dealt with as fuch. Sin beinor found 
upon him by imputation^ a demand of fatisfa&ion for fin was 
made, and he anfwered it to the full. All this was with his 
Own confent. He agreed to have fin laid upon him, and im- 
puted to him, and a charge of it brought agaiiut him, to 
which he engaged to be refporifible ; yea, he himfelf took 
the fins of his people upon him ; To the evangelift Mat- 
thew has it, ‘ Himfelf took our infirmities, and bore our 
ficknefTcsAs he took the nature of men, fo he took 
their fins, which made his flefh to have the iikenefs offitful 

Jlejh, though it really was not finful. What Chrifi: bore be- 
ing laid upon him, and imputed to him, wmre Jins of all 
forts, original and aAual ; fins of every kind, open and fe- 
cret, of heart, lip, and life ; all atts of fin committed by his 
people, for he has redeemed them from all their iRiquities ; 
and God, for Chrift’s fake, forgives all trefpaffes, his blood 
cleanfes from all fin, and his righteoufnels juftiries from all ; 
all being imputed to him as that is to them. Bearing fin 
fuooofes it to be a burden ; and indeed it is a burden too 
heavy to bear by a fenfible finner (e). When fin is char- 
ged home upon the confcience, and a faint groans, being 
burdened wdth it, what muft that burden be, and how hea- 
vy the load which Chrift bore, confifttng of all the fins of 
all the eletft from the beginning of the world to the end of 
it ? and yet he funk not, but {food up under it; failed not, 
nor was he difeouraged, being the mighty God, and the 
Man of God’s right-hand, made ftrong for himfelfd’ 

To the Armmians or Remonftrants, this do&rine of the 
imputation of the fins men to the Son of God appears 
as abfurd as the fimilar doftrine of the imputation of the fin 
of AdanTto his unborn pofterity ; and it is certainly attend- 
ed with confequences which have alarmed ferious Chriftians 
of other denominations. 

Were it pofiible in the nature of things, fays the Armi- 
nian, to transfer the guilt of one perfon to another, and to 
lay it upon him as a burden, it could not be done without 
violating thofe laws of equity which are eftablifhed in the 
feripture and engraven on the human heart. But this is not 
poffible. To talk of lifting lumps of fin or transferring 
them like burdens from the guilty to the innocent, is t© 
utter jargon, fays he, which has no meaning ; and we might 
with as much propriety fpeak of lifting a fcarlet colour from 
a piece of cloth and laying it on the found of a trumpet, as 
of literally lifting the fins of the ele<fl from them and laying 
them on Chrift. Guilt is feated in the mind ; and no man 
can become a finner but by an aft of volition. It Chrift 
therefore really took upon him the fins of his people, he 
muft have deliberately formed a wifh to have aftually com- 
mitted all thofe fins; but fuch a wifii, though it would have 
made him inherently guilty, and therefore incapable of fatis- 
fying for fin, could not have cancelled deeds that were done 
before he was born, or have made thofe innocent who had 
really been tinners. A deed once done cannot be undone ; 
a volition which has been formed cannot be annihilated. By 
fine ere repentance, the habitual ditpoiitions are indeed chan- 
ged, and thofe who have been tinners beeome objeftsof mercy; 
But no power can recal the hours that are paft, or make 
thofe aftions which have been performed to have been not 

LOGY. _ Vmf, 
performed. To remove guilt from the fintier and lay it Theogy ^ 
upon the innocent may therefore be fide!y pronounced irn*:!'0'eHe 
pofiible even for Omnipotence itfdf, for it implies that a 
thing may be and not be at the fame inftant of time ; and —^ 
the doftrine which teaches that this removal was made from 
the cleft to Chrift, is an imagination of yefterday, which has 
no countenance from feripture, and is contrary to the efta* 
biifhed conftitution of things. Thofe who imagine that guilt 
may be propagated from father to fon, have fomething like 
an argument to urge for the imputation of Adam’s fin to 
his numberlefs pofterity ; for all the men and women who 
have by ordinary generation been introduced into the world, 
have undoubtedly derived their nature from the primeval 
pair. But Chrift did not derive his nature from the elect, 
that their Tins fhould be communicated to him ; nor, as he 
was miraculoufiy conceived by the Holy Ghoft, can we at- 
tribute to him any degree of that taint which is fuppofed 
to have been conveyed from Adam to all the other genera- 
tions of men. i?$ 

Nothing more, therefore, can be meant by “ Chrift’s be- 
ing made fin for us,” and “ bearing our fins in his ownare 
body on the tree,” or by God’s “ laying upon him the in- txplami 
iquity of us all,” than that by his fufferings we are freed 
from the punifhment of our fins ; it being in feripture a com- 
mon figure of fpeech, as even Dr Gill has fomewhere ac- 
knowledged, to denote by the word/f« the confequences of fin. 
That this figure is tiled in thofe texts from which he in- 
fers that Chrift took the fins of the cleft upon himfelf, is 
evident from the verfe which he quotes from the gofpel of 
St Matthew ; in which it is faid, that “ himfelf took our 
infirmities and bore our ficknetTes.” The ficknefles and in- 
firmities there alluded to are the leprofy, the palfy, the fever, • 
and demoniacal poffeffions : but when our bleiTed Lord cured 
thefe difeafes, finely he did not by his omnipotent word 
lift them off from the patients and take them on himfelf, 
fo as aftually to become a leper, a paralytic, and a daemo- 
niac, or even to be reckoned as fuch either by the multitude, 
or by the priefts whofe duty it was to take cognizance of 
every legal uncleannefs *. And if his inveterate enemies* Levi!, 
did not impute to him the leprofy when he removed that**1'* 
plague from others, why fhould it be fuppofed that his own 
Father, to whom he was at all times weil-pleafing, imputed 
to him thofe fins of which, by his fufferings, he removed 
the punithment from thofe who were guilty ? To impute to 
a perfon any aftion, whether virtuous or vicious, which he 
did not perform, can proceed only from ignorance, or malice, 
or partiality ; but God is no refpefter of pertons, and from 
ignorance and malice he is removed to an infinite diftance. 
It is indeed an undoubted truth, that “ the Lord Jefus, by 
his perfect obedience and facrifice of himfelf, which he 
through the eternal fpirit once offered up unto God, hath 
fully iatisfied the juftice of his Father; and purchafed not 
only recoaciliation, but an everlafting inheritance in the 
kingdom of heaven for all thofe whom the Father hath ^ 
given him f ;” but that he aftually took upon himfelf thef 
fins of mankind, or that thole fins were imputed to him 
God, who punilhed him as a perfon whom he confideretl as^ . 
guilty, is a doftrine equally injurious to the juftice of the 
Father and to the immaculate purity of the Son. T, 

The earneftnefs with, which this doftrine was inculcated 
by feme of the earliett reformers, and the impoflibility oi ad- 
mitting it, which every reflefting and unprejudiced inindtomake 
muft feed, was probably one of the caufes which drove So- f - dtiy1'11 

(icictic*- 
redemp 

jt: 

emus6 

(e) By the phrafe a fenjilleJiriner, the learned author means a finner who is not paft feeling, but has a confcience alive 
to the fenfe of remorfe. 
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Tl«|>jry, ctnuS an^.tua followers totlie otfien extreme of denying Chrift’8 
'I'’ H fatisfattion altogether, and confideting his death as nothing 

more than that of an ordinary martyr, permitted for the 
r«—'purpofe of atteftingthe truth of his do&rine, and paving the 

way for his refurre&ion, to confirm the great'promife of im- 
mortality. According to thefe men, forgivenefs is freely 
difpenfed to thofe who repent, by the eflential goodnefs of 
God, without regard to the merit orfufferings of any other 
being; and the gofpel is (aid to lave from fin, becaufe it is 
the moft perfect lefibn of righteoufnefs. The great objec- 

■ tion of Crellius to the dodtfine of the fatisfaftion is, that it is 
a hinderance to piety; for if Chritl has paid the whole debt, 
he thinks that we muft hsve nothing to do, as nothing more 
can be required of us. And if it were indeed true that our 
fins are imputed to Chrifl, and his righteoufnefs imputed to 
us, this obiedtion would be infurmountable ; for God could 
notjuftly exadt a double puniihment for the fame fin, or inflict 
mifeiy upon thofe to whom he imputes perfedt righteouf- 
tiei’s. But as to this imaginary transferring of virtues and 
vices from one perfon to another, the Chriltian feriptures 
give no countenance ; fo they nowhere call the death of 
Chrift a fathfadion for the fins ©f men. The term has indeed 
been long in ufe among divines, and when properly explain- 
ed it may be retained without any danger ; but in treating 
of this fubjedt, it would perhaps be more prudent to reftridi 
ourfelves to the ufe of feripture language, as the word fat'is- 
faftion carries in it the ideas of a debt paid and accepted ; 
whereas it is faid by St Paul, that “ eternal life is the gift 
of God thraugh Jelus Chrifl; our Lord; and that we are 
juftified freely by his grace through the redemption that is in 
Jefus Chrifl:, whom God hath fet forth to be a propitiation 
through faith in his blood.” 

To clear up this matter, and attain adequate notions of 
■ellonl to ademption and juftification, it will be neceflary to look 
mnfed back to the fail of our firft parents; for the great purpofe 

for which Chrifl; was promiled, and for which he came into 
the world, was, by bruifing the head of the ferpent, to re- 
flore mankind to the inheritance which they had loft 
through the tranfgreffion of Adam. This is apparent not 
only from the original promife made to the woman, but alfo 
from different paffages in the epiilles of St Paul, who ex- 

■prefsly calls Chrift; the fecond Adam, and fays, that, “ as 
by the offence of one, judgment came upon all men to con- 
demnation ; even fo by the righteoufneis of one, the free- 
gift came upon all men unto jutlification of life that “ as 
by one man’s difobedience many were made finners, fo by 
the obedience of one fliall many be made righteousand 
that, “ as in Adam all die, even fo in Chrift lhall all be 
made alive.” Hence it was that John the Baptift, when 

‘ Ch: ver.he faw Jefus coming to him, faicl to his difciples f, “ Bc- 
hold the Lamb of God which taketh away, not thefns, 
but the Jin of the world,” evidently alluding to Adam’s 
fin and its confequences, fince n© other fin was ever com- 
mitted of which the confequences extend to the whole 
world. 

This being the cafe, it is undeniable, that whatever we loft 
1 in the firft Adam is reftored to us by the fecond ; and 

therefore they who believe that the puniftiment denconced 
againft eating the forbidden fruit was death corpora/, fpiri- 
ritual, and eternal, muft believe that we are redeemed from all 
thefe by Chrift ; who "having “ appeared once in the end 
of the world to put away'fin by the facrifice of himfelf, died 
for us, that whether we wake or fleep we ftould live to- 

* H «l ix. gether with.him If the image of God in which man 
‘A i heff. was created was loft by the breach of the firft covenant, it is 

’ *7 more than reftored to us “ by the Mediator of a better 
Covenant, which is eftablifhed upon better promifes;” if 
by the fin of Adam we were -utterly indifpokd, difabled, 
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and made oppofite to all that is fpin’tually good, and wholly Theology, 
inclined to all evil, andvthat continually, we are freed fromfn0';e PfJ'T 
that dreadful curfe by “ our Saviour Jtfus Chrift, who gave U'Ujgan> ” 
himfelf for us, that he might redeem us from all inquily, and  ^ J 
purify to himfelf a peculiar people zealous of good worksfTitus iu 
and if for our ftiate in the firft tranfgreflion we be juftly li-14* 
able to all puniihments in this world and in that which is to 
come, the apoftle affures us, that “ when we were enemies 
we were reconciled to God by the death of his Son, becaufe 
that God was in Chrift reconciling the world to himfelf, 
not imputing their trefpaffes unto them J.” As Jefus is f Rom. v. 
“ the Lamb flam In the divine decree from the foundation I0, 4 Cari> 

of the world,” *thefc beneficial confequences of his death V’I$‘ 
have been extended by a retrofpe&ive view to all in every 
age whofe names are written in the book of life, though it 
is abfurd to fuppofe that he literally took their fins upon 
him, and impious to imagine that he fuffered under the im- 
putation of fin. 

Such is the general do&rine of redemption, as it is taught Moderate 
by the more moderate Calvinifts and more moderate Remon-CaMnifta 
itrants ; for moderate Chriftians of all denominations, though and Re- 
they exprefs themfelves differently, have nearly the fame^-<>

t
Iherf;i 

views of the fundamental articles of their common faith. 0j ;niona 
1 

It muft not, however, be concealed, that many divines of 
great learning and piety, though removed to an infinite di- 
ftance from the fchool of Socinus, contend ftrenuoufly 
againft the do&rine of vicarious atonement for a&ual tranf- 
greffions of the moral law% Thefe are the more zealous 
Arminians, who deny that we inherit any moral taint or in- 
telledlual weaknefs from our firft parents, whom they be- 
lieve never to have been in a ftate of greater perfeition than 
many of their pofterity who are called degenerate. Accord- Tgo 
ing to them, we loft nothing by the fall of Adam but ourDo&rine of 
title to eternal life or perpetual exiftence, together with the more 
thofe graces of the Holy Spirit which were beftowed under zea^U3 Ar” 
the firft covenant to train mankind for the fociety of hea-minians’ 
ven ; and as eternal lire and fupernatural grace conftftuted 
one free-gift, not due to the nature of man, or indeed of 
any created being, they might, when forfeited, be reftored 
by any means or upon any condition which fhould feem ex- 
pedient to the all-wife Donor. Thefe means, and that con- 
dition, human reafon cannot indeed difeover ; but it feems 
very fit that they fliould be different from the means by 
which moral agents under the law of nature can fecure t@ 
themfelves the favour ot their Creator, or recover it when 
occakonally loft. The former depends on arbitrary will 
and pleaiure, or at leafl upon no other principles difeover- 
able by us; while the' latter arifeth out of the eftablifhed 
and well-known conflitution of things, ft hus moral virtue* 
comprehending piety, was the condition of that favour and 
protection which the creature man, in his original ftate, 
could claim from his Maker ; but obedience to a pofitive 
command was the condition of the free gift of immortality 
conferred upon A dam on his introduction into paradife. The 
claim ariling from the relation between the creature and the 
Creator is indiffoluble, becaufe that relation cannot be dif- 
folved: fo that the man who, by a tranfgreffion of the 
moral law, or of any part of that fyftem which is called the 
religion of nature, has forfeited the favour of God, may rea- 
fonably hope to recover it by fincere repentance and a re- 
turn to his duty : and nothing but inch repentance and re- 
formation can recover it ; becaufe, in a moral agent, nothing 
can be agreeable to God but moral ditpolitions, which can- 
not be transferred from one perfon to another, and for the 
want of which nothing can atone. Our virtues are not re- 
quired nor our vices prohibited, as if the one could profit 
and the other injure him who created us; for “ is it any 
ykafure tQ the Almighty that we arc righteous.'1 or is it 

3 O gain 
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^ t * . , , , , r o, j w;1i U„ the fir ft fruits of the fnirit, even we ouifetves, ^roan within ihcology, 

™ yt" "Tr No !W Te^naids us to U ourfd.es, waiting for the adoption, vi*. “ffS 
---S^thidsustohe^on,^™ ^of Kc^S" 

1 neceffary to our own happmefs^ aud vice p,oduwti\e Ot *1 _ _ .,, tj'_i  . fLo 
lafting mifery, t , . . 

Were an immoral man to be introduced into the tociety 
of angels and juft men made perfeft, he would not experi- 
ence in that fociety what we are taught to exped fiom the 
iovs of heaven ; becaufe to fuch joys his acquired difpoh 

plicit terms in the epiftle to the Hebrews; o which the m- 
fpired author informs us, that “ forafmuch as the children are 
partakers of flefli and blood, he alfo himfelf likewde took part 
of the fame ; that through death he might deftroy him that 
had the power of death, that is the devil ; and deliver 

tmns^mulTbe1 whony^repuqnantr Nor coaid the fufferin^ of A^it^ 1 Heb. if, 
any perfon whatever, or the imputation of any extnn .<. . j i- - w^ofe theory we are now confider-Miij. 
oufnefs, make that mind which had long been rmmerled m thrs v^w, the e whole^ theory^ c(>nllftent wkh 
the groffeft fenluality relifh the intelkdiia an ie;^e ^f’^iaeft iuftice. “The law of nature (fay they $) al- § iVarkr. 

W^V^iou, atonements; but oedaius.tbat ^ 

place where all are aduated by mutual love. On tae othei 
hand, fay the divines whofe dodrine we are now detailing, 
it is impoffible to fuppofe that the Father of mercies, who 
knows whereof we are made, fhould have doomed to eternal 

not ot vicarious aiuncrututo ,    —- b 
who tranforefieth ftiall himfelf bear the pumfhment of^ ' T” ^ ^ i • i   j r r^w. 4-u^  . ,'r r ti an<^«w# 

his iniquity ; a punifhment which no man deferves lor the Conjtden. 
faults ot another, unlefs he be partaker of the gmk by join-ornt, 

knows* whereof'we' aJe made, ftould have doomed to eternal 
raifery any moral agent who had laboured ^ l whoever hath finned againft me, him will I blot out 
ierve him in fincenty and m tiuth , or t ) j b^k # „ But when the free gift ot immortality was * Exod 
could be neceffary to redeem from the pains of hell T wag with t wifdom, fay they, that God reftoredxxxu. 3i^ 
whofe pious and virtuous diipofitions have thro gp- ^ , M |; t dhould make atonement by his 34- 
,e„cc and prayer bscome fated « the focetyo. heaven. of firft covenant; face tuch a me- 

diation'impKes that the gift reftored is merely ot grace, to 
the attainment of which man could no further co-operate 
than by his hopes and wiihes. . iSr 

To this view of redemption, and indeed to every view of Anobjec 
it which we have yet taken, an objection forces itfelf uponf-on. 
the mind. Throughout the New Teftament life and 
immortality are confidered as a mgi/t, and ca led lo in 
exorefs words by St Paul*. To the fcheme under confi-*RonU, 

vencc rtltu ptaj'-* WVV.V,..—    ' r, l 
Unfinnin'T perfection never was nor ever could be expected 
in man. °He is brought into the world free indeed from 
vice, but equally deftitute of virtue ; and the great bufmeis 
of his life is to guard his mind trom being polluted by the 
former, and to acquire difpofitions habitually leading to the 
praftice of the latter. Till thefe habits be fairly formed, 
it feems impoffible that he fhould not Sometimes deviate from 
the paths of reftitude, and thereby incur a temporary for- 
feiture of the divine favour ; but the very conftitution o ms ^p.™ r T ^ ^ T " c'onflder them as fUch ; and yet we 15 
mind, and the purpofe tor vvh.ch he » placed m a fate of demt.cn d ^ for thnn> „ St Paul like, 
probation, (how that the omne favour thus forfeited c ack„owledfesf when he twice tells the Corinthians that 
be recovered only by repentance and reformat,on -ofe ackn K ^ j. 5 tC«.* 

Widely different, however, is the cafe with refpeu.t to J k i bifhop Waiburton), and^c, v.i.i*. 
forfeiture and recovery of a free gift, to which man has no ^ *ar “P this ma, ^ cert<lin,y w's not .1 
natural claim. When the condition ,s broken on which to

f
r^C^iJatllraHenfeorak-faiallogic, let us onc^ 

1?'L -r fuch a gift was beftowed, repentance can be of no av , - rpm;nd .he reader that life and immortality beftowed 
dkTtore-'it muftbecither irrecoverably k^orreftore ^a^dam ;n paradife was a frf.k gift, as appears from the 
deem us good pleafure of the giver. Immoitahty or PeTe^ ^ of h;/creation. As a free gift, it was taken back by 
from the tence is a gift which upon certain terms was rec ) , ^ hen Adam fell; to which refumption our ongi- 
Pr£r°f upon the human race, and forfeited by the Uanfgreffion of J ^when^^ ^ ^ .r.e grave. their parent violating thofe terms. It was re pr Y teac^eth that fincere repentance alone will reinftate us in 

the free grace of God. who was ° ai ’ , } 0ffeffion of thofe rights which our crimes had fufper.d- 
« fince by man came death, by mail fhould alio come 1 P ^at when lhj3 free gift, forfeited by the f>jl Adamv 
refurreftion of the dead ; for as m Adam all die’ eve^ . wa’s recoveied by the feccmd, its nature continuing the fame, 
Chrift lhalt all be made alive. Hence the apoftle, * jn a free fift—* gift to which man, by and 
to the Romans of the benefits of being the chndren o o , t 1 . had K{.claim . a gift which nat ural religion .ans of the benefits of being the children o God ^ ^ad no^aim ; a gift which natural religion 
and joint-heirs with Chrift, fummeth up thofe bene s \vi beilovv But if milled bv meafuring this revealed 

J ~ :aion from the dead." For the creature, did not belW But H m ; of human the refuiregion from the dead." For the creature, i.e. ™ ^ t[otl by the fcant idea of human 
#Rom.viii.mankind, was made lubjed (fays lie ) to vam y or , ^ h r ^ andpurchafed bereft are com- 
ie *4' not willingly, but by reafon of lam who hath iubjeaedth ev</n here we may be 

fame in hope : becaufe the creature itfelf alfo lhall be de - • bt> fince;w;th regard to man, the 
vered from the bondage of corruption into t e go” ° . aaer of a free gift remains to immortality rejlored. for 
berty of the children of God. For we know that e charader ^ was I10t paid by him, but 
whole creation groaneth, and travaileth in P^n ^og b a

P
Rtdimer ot divine extract ion, who was pkafed by par- 

until now : and not only theyy but ourjelvti alio, who have by a iveaeunc ticipating 

(F) That by the words creature and creaiwntht apoftle here mea^ ^ ft^ftfo^afgument which cannof be fhaken; 

“ * - - 
live. , < 
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TIM'S?* tieipating of man’s nature, to ftand In his Head. Hence the 
, .re;1'-' p'o—i-cu' facrecl writers feeing, in this cafe, the perfed agreement be- 

li-iij iiri* tween a fkre gift and a pcrch^seo possession, call it fome- 
i times by the one and fometimes by the other name 

* tm A reftoration to life and immortality from that Hate of 
book i. ch. Unconfcioufnefs or extinAion as living agents, to which all 

mankind were doomed in confoquence of the fall of Adam, 
, . is that great falvation which we have obtained through the 

blood of our Redeemer ; and according to the theologians 
an ine- whofe theory we are now confidering, it was the only thing 
mentt'nly in the divine intention when the promtfe was given to the 
jndird'y mother that the feed of the woman fhould bruite the 

head of the ferpent. But though they contend thus earneftly 
that the death of Chrift does not operate direSly as an atone- 
ment for the a&ual fius of men, they admit that it does fo in- 
dire'dly and by neceflary confequence, fince it gives opportuni- 
ties for repentance and newnefs of life, which under the firft: 
covenant they did not enjoy. Had a man under that cove- 
nant tranfgreffed any moral precept, he would of courfe have 
forfeited the favour of his God, and either been fubjt&ed 
to punifhment or to a long courfe of repentance ; but fup- 
poiing the efficacy of repentance under the law of nature to 
be what they fuppofe it to be, he might before it was per- 
fe&ed have loft his exiftence by the eating of the forbidden 
fruit; and thus his penitence or punifhment have ended in 
cverlafting death. This can never be the iffue of things 
under the new covenant, which, by the death of Chrift, le- 
cures immortality to man, and gives to him opportunities, 
as long as he {hall be in a ftate of probation, of recovering 
the divine favour when forfeited, whether by a moral tranf- 
greffion or a temporary violation of the peculiar condition 
of the covenant. Hence they admit the truth of the 
aeoftle’s do&rine, that we are gainers by the fall of Adam 
and the redemption wrought by Chrift ; which will appear 
when we come to confider their notions of Chriftian junifi- 
cation. In the mean time it may be proper to obferve, that 
they confider it as no fmall confirmation of their opinion, 
that it tends to put an end to the long agitated diiputes 
concerning the extent of redemption, and to reconcile paffages 
of fcripture which, on the commonly received theories 
both of Calvinifts and Arminians, feem to be at variance 
with each other. 

It is well known to be one of the fundamental do&rines of 
mi Cah t^e Calviniftic ichool, that “ none are redeemed by Chrift, 
vjnin effectually called, juftified, adopted, fanAified, and (aved, 
Cfr. died Put the eleA only f and if the notions of redemption, 
“^: :ort^e which, in the end of the laft century, were very generally 
\ t'fejfion embraced, be admitted as juft, it will not he ealy to over- 
cf ithof turn the arguments by which that doArine is fupported. 
the lurch tjUCh of them as are conneAed with the great queftion of 

die TiS t^e<^‘on an(^ reprobation, and enter into the decilion of it, ‘l’ ^ ' we have ftated in another place (fee Predestjnatiok, n° 
•j ( ft, 14) 5 but it is farther argued that the doArine of uni-ver- 
iV o/1 Dr'./a/redemption refleAs on the wifdom, the juftice, and the 
wn ,vol. power of God, and robs him of his glory. 

3> The fcriptures affure us that all men flvall not be faved ; 
but how can this be, if Chrift died for all, and the fcheme 
of falvation by his death was formed by infinite wifdom ? 
The Arminians indeed lay, that thofc who fail of falvation, 
fail through their own fault in not performing the conditions 
required of then : but God either knew or knew not that 
fuch men would not perform thole conditions. If he knew 
it not, his knowledge is limited; if he did know it, where 
was his wiidom in providing a fcheme of redemption for 
men to whom he was aware that it would be of no bene- 
fit ? “ God, we are told, is righteous in all his ways and 
holy in ail his worksbut there is no righteoufnefs in 
snaking Chrift bear the fins of all men, and foffer the punifh- 

dr,. 
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men due to them, if any one of thofe mAi {hall be afterwards 
puniftied everlaftingly. If Chrift has already paid the debts 
of the whole world, it cannot be juft to caft a {ingle inhabi- {tun. 
tant of the world into the prifon of hell, there to be de- 
tained till he {hall again have paid the uttermoft farthing. 
« The Lord’s hand is not ftoitened that jt cannot fave 
for he is and always will be the fame Almighty power that 
he was from eternity ; but if by the divine decree Chrift 
di^d for all men, and. yet all men fhall not be faved, it would 
appear that man is mightier than his Maker ! I he ultimate 
end or God in the redemption of man is admitted to have 
been his own glory $ but if any individual of the human 
race who was redeemed by Chrift, fhait not be faved, L^od 
will fo far lofe his end, and be deprived of his glory. Por, 
if this were the cafe, where would be the glory of God the 
Father in forming a fcheme which, with refpeA to multi-- 
tudes, does not iucceed ? and where would be the glory of 
the Son of God, the Redeemer, in working out the redemp- 
tion of men who are yet not to be faved by him ? and where 
would be the glory of the fpirit of God, if redemption were 
not by him effeAually applied to every individual for whom 
it was wrought ? By fuch arguments as thefe do the Cal- 
vinifts oppofe the fcheme of univeral redemption, and con- 
tend that Chrift died only for the eled, or iuch as {hall be 
placed on his right hand at the day of judgment. This ^ 
notion of a limited redemption, as they think it more worthy 
of the fovereignty of God, they believe to be taught by our 
Saviour himfclf, when he faith All that the Father, john 
giveth me {hall come to me ; and him that cometh to me, 137—40. 
will in nowife caft out. For I came down from heaven, not 
to do mine own will, but the will of him that fent me. 
And this is the Father’s will who hath fent me, that or all 
which he hath given me I fhould lofe nothing, but fhould 
raife it up again at the laft day.” _ _ _ jgg 

The Arminians, on the other hand, contend, that it is inr- 
pious to limit the effeAs of Chrift’s death to a chofen few, to the Ar- 
fince it appears from fcripture, that by the decree and 
tention of his Father he tailed death for every man, that all, d 1 

without exception, might through him obtain remiffion of 
their fins. Thus our Lord himielf told Nicodemus f, thatf John iii. 
“ as Mofes lifted up the ferpent in the wildernefs, even fo 14—18. 
muft the Son of Man be lifted up; that whofoever believeth in 
him, ftiould not perifti, but have everlafting life. For God 
fo loved the world, that he gave his only begotten Son, that 
whofoever believeth in him {hould not perifh, but have ever- 
lafting life. For God fent not his Son into the world to con- 
demn the world, but that the world through him might be 
faved.” In perfeA conformity with the doArine of his di- 
vine Mailer, St Paul teaches |, that “ Chrift died for allCor. v. 
that God was in Chrift reconciling the world to himfelf, not 
imputing their trefpaffes unto them that “ he will have4_7 'H^b< 
all men to be faved, and to come unto the knowledge oftheii.j. 
truth that “ Chrift gave himfelf a ranfom for «//;” and 
that “ Jefus was made a little lower than the angels, that 
by the grace of God he {hould tafte death for every man.” 
The very fame thing is taught by St Peter and St John, 
when the former fays 9, that “ the Lord is not willing that § 2 Peter 
any fhould perifh, but that all {hould come to repentance m- 9- 
and the latter ||, that “ Jefus Chrift the righteous is the y x John ii. 
propitiation for our lins ; and not for our’s only, but for 2. 
the whole world.” 

Upon thefe texts, without any commentary, the Armi- 
nians are willing to reft their doArine of univerfal redemp- *LimlorcVt 
tion ; though they think that a very ftrong additional argu- 
ment for its truth ariies from the numberlefs abfurdities^ ^^. 
which flow from the contrary opinion. Thus, fay they b3;4.fd”.‘ 
the apoftles were commanded by our Saviour J' to u go in-3. 
to all the world and preach the gofpel to every creature” f St Mark 

3O2 and™*1*’*6. 
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Theolopy, and ail who hear it preached are required to believe it: but 
more pecu- no man? as t|)e Calvinifts themielves confefs, can believe the 

arftian. ri*R°fpt'l as a Chriftiart, without believing that Ghrift died for 
t—Y—^ him ; and therefore, if it be true that Chtift died only for 

the elett, a great part of mankind are required to believe a 
lie, and a falfity is made the object of divine faith ! Again, 
if Chrift did not die for all, then no man can be fore that he 
is bound to believe in Chrift when preached to him ; nor 
can any man be juftly condemned for infidelity: which is not 
only abfurd in itfelf, but dire&ly contrary to what we are 

» st John taught by our blefled Lord, who afiutes us *, that unbelief is 
iii. 18, 19, the caufe of condemnation. Laflly, if Chrift died not for 
and 36. an^ t^en jg certa;n that he cannot claim dominion over all 

in confequence of his death and rcfiirreBion ; but St Paul fays 
$ Rom. xiv. exprefsly f, that “ to this end Clirift both died, and rofe, and 
9. revived, that he might be the Lord both of the dead and 

living” The Armiiiians acknowledge, that though Chrift 
died for all, there are many who will not be faved ; for, fay 

5 Wells's they the death of Chrift did not literally pay the debts 
■D'ro. Laws incurred by boners, but only obtained for them the graci- 

*nanu°'Ve\\. ous covenant °f t^e gofpel, by which all who believe in him, 
s. ch. ^ 2nd fincerely endeavour to work out their own falvation 

with fear and trembling, are entitled to forgivenefs of fins 
lS and eternal life. 

Difficulties Suck is the ftate of this controverfy as it was agitated 
remo ved by between the Calvinifts and Arminians of the laft century ; 
the mo lernbut the prefent leaders of this latter fchool are of opinion, 
Arminians. jt rever cou}q. iiave been ftarted, had not both parties 

miftaken the purpofe for which Chrift died. It is not con- 
ceivable, fay they, that any thing for which the eternal Son 
of God took upon him human nature, and in that nature 
fuffered a cruel and ignominious death, fhall not be folly 
accompli Hied ; and therefore, if in the divine intention he 
died to make atonement for the fins of man aftual as well 
ss original, we muft of necefiity conclude that thofe for 
whom he died fhall certainly be faved. Yet we learn from 
fcripture that many fhall go away into everlafting punifh- 
ment, though the fame fcripture repeatedly allures us that 
Chrift gave his life a ranfom for all, and that he is the pro- 
pitiation for the 10hole 'world. To reconcile thefe different 
paffages of fcripture is irapoffible, if we foppofe that he laid 
down his life to atone for the aftual tranigrefiions of men } 
but if the diredi purpofe of the Godhead in forming this 
ftupendous plan of redemption was, that the death of Chrift 
fhould be the ranfom of all from the grave or utter extinc- 
tion, every difficulty is removed; for we know that all, the 
wicked as well as the righteous, fliall through him be raifed 
to life at the laft day. That this was the purpofe for which 
he died, they think apparent from the very words quoted 
by the Calvinifts to prove that redemption was not univerfal; 
for he declares that it was his Father’s will, “ that of all 
which had been given him he fhould lofe nothing,” not 
that he fhould fave it all from future pnnifhment, but only 
that he “ fhould raife it up at the laft day.” When St 
John calls him a propitiation for our fins, which, as we have 
feen, the divines whofe doArine we are row ftating hold him 
to be indireAly, he does not’add, as in our tranflation, for the 

fins of the whole world, but riPt okov tou xoc.uou, for the whole 
world, which, by his death, he redeemed frem that vanity 

LOGY. . Partir, 
and corruption under which, according to St Paul, it had Theology 
groaned from the fall till the preaching of the gofpel. Hence jl10^ l ecus 
it is that our bleffed Lord calls himfelf “ the reforreAion 
and the life,” and always promil’es to thofe who (hould ^ 
believe in him that though they were dead, yet fhould they 
live, and that he would ra:fe them up at the laft day. 

Among thefe various opinions relpeAing the deftination 
of the death of Chrift, it belongs not to us to decide. The 
ferious reader, divefting himfelf of prejudice in iavour of the 
fyftem in which he has been educated, will fearch the ferip- 
tures, and adopt the theory which he fhall find moft expli- 
citly taught in that facied volume ; but as in every iyftem 
it is admitted, that one purpof for which Chrift died was to 
redeem mankind from the .eve; lading power of the grave, One pur. 
and bring to light life and immortality, it is of the utmoftl)0"Jl'r 

importance to know whether that purpofe has been folly ^ 
attained. Death we fee ftill triumphing over all the gene-wasto 1 

rations of men ; and as the feriptures give us no hopes ofbriigto 
being refeued from its dominion but through the medium LL 
of a reforreAion, fome ienfible evidence feems neceffary totajLmiaor* 
evince that a general reforreAion fhall aftually take place. 
This we are promifed as one great benefit purchafed tor us 
by the fufferings of Chrift facrificed on the crofs. And’ 
fince the price lias been paid, and paid thus vifibly, the na- 
ture of the covenant requires that the benefit fhould be as- 
vfihly enjoyed by the perion whofe fofferings obtained it for 
his brethren. “ If the Redeemer himfelf had not been feei> 
to enjoy the fruits of the redemption procured, what hopes 
could have remained for the reft of mankind ? Would not 
the natural conclufien have been, that the expedient of re- 
demption, by the death and facrifice of Jefos, had proved in- 
effeAual ?” This is the conclufion which St Paul himfelf 
draws: “ If Chrift be not rifen (fays he*}, then is’our* 1 Cor. 
preaching vain, and your faith is alfo vain ; ye are yet irixv,Ii~ 
your fins. Then they alfo, who are fallen afleep in Chrift, 
are perifhed—crraKa>h—are loft, as if they had never exift- 
ed. But now (adds he) is Chrift rifen from the dead, and 
become the firft fruits of them that Jlept. For fince by man 
came death, by man came alfo the refurredion of the dead : 
For as in Adam all die, even fo in Chrift fhall all be made 
alive”—So neeeffarily conncdted, in the opinion of the 
apoftle, is the reforreAion of Chrift with the very effenee of 
Chriftianity f. 

Though we have in another place (fee Resurrection,^ 
n° 50.) ftated fuch arguments' for the truth of this funda- rctiion. 
mental aiticle of our common faith, as muft carry convic- 
tion to every mind capable of eftimating the force of evi- 
dence ; yet as attempts are daily made, fometimes openly 
and fometimes with the moft infidious art, to propagate in 
this nation the French doArine concerning the eternal deep 
of death (g), we truft that we lhall not trefpafs on the 
ferious reader’s patience if we here refome the fobjeA, and 
endeavour to fhow that it was abfolutely rmpofiible for the 
apoftles to perfoade the woild, or to think of perfuading the 
world, that their Mailer rofe from the dead, if his reforrec- 
tion was not real. 

In the article Miracle *, we have faid, that M the very * Vol. XU. 
refolution of the apoftles to propagate the belief of falfe mi-p. 
racies in lupport of foch a religion as that which is taught 

in 

(g) Once we intended (fee Vol. XVI. page 140. note a) to notice in this place fome of the moft recent of thofe 
attempts, and to expofe them to that indignation with which, we truft, the good fenfe of eur countrymen fhall alway treat 
foch fophiflical reafonings as have no other objeA than to diminifh the fum of human happinefs. On maturer refleAion, 
however, it feems more expedient to ftate one decifive argument for the reforreAion of Cnrift, which may be fately 
oppofed to any new fophifms of our minute philofophers, ■when thofe which are at prefent in fafhion fhall have funk 
through their own weaknefs into oblivion, or quietly retired with their authors to that place \( Where, lindal diAates and 
Silenus Lores,” Dunciad, 
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folwji, in tlic New Teftament,' is itfelf as great a miracle as human 

p6 imagination can eafily conceive.” We (hall illuftrate this 
1 ^j'pofition by the refurreftion of Jefus, which we are to fup- 

poie the apohles refolving to publifh as an unqueftionable 
faft, whilft they were ccn'.cious that they themlelves hole 
the body from the fepCilchre, and faw it in their cuilody 
under the dominion of death. On fnch an enterprife they 
could not enter without much deliberation; and we may 
conceive him, to whom the thought of propagating this fable 
firfi: occurred, addreffing bis companions in fome fuch terms 

jg- as the following :— 
out: “ The Maher whom we ferved is now no more, and the 

is ref-magnificent hopes which we had formed with refpecttohim 
‘aIi and t0 ourfelves are blafted by his death. The time which ,l raIt'he fixed ior his refurre&ion is paffed ; and it is folly to 

cherilh any expedfation of that event, as we fee his body 
which we Hole a prey to corruption. We muff ihereioie 
either feparate and return to our former proreffions, the 
©bicuritv of which will fcreen us from the difgrace of having 
been deceived ; or, remaining united, take the generous refo- 
lution of fupporting our glory, by faying to every body.that 

j our Mafter is rifen from tbe dead, and is the true Meffiah 
j expedfed by our nation, and foretold by the prophets. To 

return to our profeffions would be cowardly and mean ; to 
: propagate the ifory of the reiurreciion will be attended with 

infinite difficulty and danger ; but to defpife danger and to 
conquer difficulties, is worthy of great fouls fuch as ours ; 
and therefore 1 take it for granted that this is the part which 
you have all relolved to adf. 

“■To tucceed in our glorious enterprife, it will be abfolute- 
!y neceffary to admit into our moil fecret counfels, not only 

j the ieventy diiciples whom our Lord fent before him, in 
c pairs, into every city and place which he vifited *, but alio 
I“I that crowd of womenj who followed him from Galilee, were 
h^Y’prefent at his crucifixion, and vifited his fepulchre ; for all 
St Lcethcfe perfons are fo intimately acquainted with every circum- 

ii. 5<» fiance of his life and death, that they have it in their power 
■ uiTi completely to defeat our projefl in fpite of our utmofi art; 

and that power, it cannot be doubted, they will exert, unlefs 
! admitted to (hare with us the glory of deceiving the world. 

The talk which they and we have to perform is no ordinary 
; one; for we mufi all fpeak the fame things, and things 

which each of us knows to be falie. Yet we muft advance 
them with an air fo intrepid as to remove fufpicion, and be 
able to bury ia profound feerecy the refolutions which in 
concert we take to-day. 

‘ “ No truth can be io deeply imprefled upon our minds as 
that our Mafter continues under the dominion of death; and 
we all know that truth ftands fo ready at the door of the 
lips, that the greateft liar among us has hitherto uttered a 
thoufand truths for one fallehood (h) ; but hencelprth, on 
this moft interefting fubjeft, we mufi never let a fingle 
truth elcaoe us either in our moft unguarded moments or 
when put to the torture ; for all will be loftr if any one per- 
fon in whom we may place confidence (hall reveal to our 
enemies what fhould be known to ourfelves alone. It is 
therefore necefiary to forefee all that is capable of extorting 

-fecrets fiom fuch perfons as are not like us proof againft 
every thing. We (hall be expofed to much bad treatment, 
to prifons, to fevere examinations, to death itielf, and even 
to the moft cruel and lingering kinds of death, fufficient to 
(hake any but the rnoft invincible refolutions. All this 
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ftouM be forefeen, and mud be defpifed by eveiy perfoT. Theclog 

us, man and woman 1 
ftian 

amen K/izf- ..q, .......   n liarly Chri- 
‘ But I muft forewarn you, that under the greatelt tortures 

we are not to hope for the fmaileft iupport tiom the tefti- 
mony of a good confcience and the prolpeCt of a future re- 
ward ; for the very cruelleil of our fufferings will arife from 
the remorfe of conference,, unlefs we fortify ourfelves apainft 
it by the moil determined refolution. Others have indeed 
been wonderfully fupported under vioient and tedious fuf- 
ferings, by the internal perfuafion that they i'uffered for 
truth and righteoufnefs fake ; but as we are called upon to 
give new proofs of courage by fufFering. for what we know 
to be an impious falfehood, every refleclion which tended to 
{import them will torment us, and tempt us, in the molt 
forcible manner, to betray our caufe. From him, for whom 
we are to fuffer and be facrificed, we have nothing to ex- 
pert ; for fince he could neither refeue himfelf from the 
violence of his enemies, nor fulfil his promife of rifing from 
the dead, it would be madnefs to fuppofe that he will de- 
liver us from our perfecutors, or afford us the fmalleft con« 
iolation when finking under the cruelleft tortures which ma- 
licious ingenuity can invent. He was a deceiver, and has 
deceived us.' He promifed, a few hours before he was 
taken, that he would rife from the dead and go before us 
into Galilee; but God has ordered things otherwife ; and as 
he is fupreme Lord, we are not to found his judgments, or 
even to think too much of them. 

“ You feem aftonifhed at this counfel 1 It is new indeed, 
but neceffary ; and neceffary to iuch a degree, that all our 
defigns will prove abortive if we fuffer the fear of God to 
get poffeffion of our minds, and make us timid and pufilla- 
nimous in the teftimony which we are determined to give 
againft him, by maintaining that he raffed from the dead a 
man whom he has without doubt condemned as an ufurper 
of the glory which was not his due. buch affertions in 
favour of falfehood will no doubt coft us fome thing in the 
beginning ; but we mufi endeavour to make ourfelves as ea- 
fy as we can, by imprinting ftrongly on our minds how glo- 
rious and difinterefled it will be to fuffer without hope ei- 
ther from God or man, and even with the certainty of be- 
ing punifhed both by God and man, not only in this life, 
but eternally in the next, if there be another. For let me 
not attempt to conceal from you, that prefect and future 
miiery muft be our inevitable portion j and that we mufi 
therefore become inaccefkble to fear, even to fuch fear ae 
religion itfelf ought to infpire, or return ignobly to our 
nets and boats ; there is abfolutcly no other alternative. He 
whom we lament has not only nffumed openiy the charac- 
ter of the Meffiah, but has dared even to call himielf the 
Son of God ; and though we have feen him ready to be 
Honed for thefe pretenfions, and cannot doubt but that God 
was highly provoked at them, v/e muft, in defiance of the 
divine vengeance, undertake to make them good, or at leaft 
caule him to be worfhipptd as the Son of God ; whom to 
our own knowledge God has exprefsly dilavowed. This 
might frighten timid and vulgar fouls ; but we muft have 
none fuch among us. All the men and women of our com- 
pany muft be capable of braving Omnipotence, and of de- 
riving new vigour and refolution from, the prolpett of unin- 
terrupted mifery. 

“ Let us now confider how thisgreat defign is to be carried 
into execution .; for it would be-tlie excefs- of folly to enter 

upou 

(h) To the mod illiterate fiffierman of Galilee this muft have been known as a/«<3 ; for no man can fpeak an inttlL- 
gible fentence without uttering a truth or a falfehood, and furely every man fpeaks a thoufand fentences for one in w.i e 
be cither utters or intends to utter a falfehood. How he muft necefianly do fo, we have laown in another place. 
Metaphysics, iF 135, &e. 
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Theology, upon It without preparing the means of fuccefs. Ftril of 

we will draw up together a hiftory of the pretended 
*i"ir^an 

>!*apparitions of our common Mailer. Thole who have the 
u—beft inventions fhail be employed in it; the reft of us ihall re- 

vife and correct the work ; and all muft ftrongly imprint on 
their memories the pretended fails and difeoveries which 
fhall be agreed upon ; becaufe we muft never think of re- 
tracing, and the leaft contradiCion in our evidence would 
be of fatal corrfequence (i). To this labour we muft join 
another, which icquires more knowledge of the Scriptures 
than we poftefs ; but we will fupply our deficiencies by ftu- 
dy. Our rulers, and indeed our countrymen in general, ex- 
pert that the Mefiiah (hall be a great and invincible hero ; 
that he ihall deliver his country from tire dominion of the 
Romans ; that he ihall conquer all nations, and eftablifh on 
earth an univeri'al monarchy, of which Jerufalem is to be the 
capital. As fuch (they fay) he is foretold by the prophets; 
but the perfon whom we mean to impofe upon them as the 
Mefliah, exprefsly difclaimed ail worldly greatnefs, and made 
the'fufferings of himfelf and his followers one teft of the 
truth of his pretenfions to the chara&er which he aifumed. 
Some of the moft fubtile among us therefore muft carefully 
examine the books of Motes, the Pfalms, and the Prophets, 
and wreft all the prophecies of the true Mefliah in favour of 
.him whom we know' to be an impoftor. The enterprife, 
as it is directly oppofed, not only by truth, bur alfo by all 
the prejudices and hopes of the nation, is indeed bold : 
but what is the whole of our defign but the excefs of bold- 
nefs ? 

LOGY* P&rtH 
“ We have hitherto believed that the religion of Wir fore. 

fathers is true, and was given by God to Mofes. It is cerT'^e ^ 
taiuly the moft ancient, the moft authorized, the pureft re.liw*7 ““»* 
ligion in the world ; and the only one founded on divine re- 
velation, or that boafts of fuch a foundation. But if we are '“"’vs 

to preach to the whole wotld, that our Mailer, whom we 
know to be an impoilor, is the true and only Mefliah; and 
if we ate to apply to him prophecies which have another 
objeC, we muft neceflarily defpiie this moft ancient religion, 
which our fathers and we have hitherto deemed divine and 
incontrovertible ; and this is the ultimate point to which it 
has been my aim to bring you. I defire not that you fhould 
confent immediately, for to abandon one’s religion is a thing 
w hich fhould not be done without maturely weighing the 
confequences ; but what I den re is, that you will diligently 
compare all the parts of the plan which I have fuggefted to 
you, examine their ftri£t and neceflary union, and fatisfy 
yourfelves completely, that we muft adopt the whole or re- 
ject the whole ; for it is obvious that modifications and ex- 
ceptions are here abfolutely impoflible. 

“ I hope you will not deliberate long on my propofal; 
for we {hall have much to do after your refolution is form- 
ed, and the time in which I propofe to concert and finifh 
the whole fcheme is very fhort. We have but the interval 
betwixt the prefent moment and the feaft of Pentecoil in 
which to prepare the order of falfe apparitions, and fix it 
in the memories of our numerous coadjutors, male and fe- 
male ; to ftudy in the Scripture all that relates to the Mef- 
liah ; to form the plan and adjuit the parts of a new reli- 

(i) Deiftical writers have laboured ftrenuoufly, though in vain, to find fuch con traditions in the different accounts 
the circumftances attending the refurretion as may diferedit the evidence of the evangelifts to the principal fat.—• 

T'his gave occafion to Mr Weft’s admirable Olfervations on the RefurreElion ; and were there any candour or modefly 
among our minute philofophers, the appearance of that book would have filenced them for ever. This, however, it 
has not done. The old cavils have, without the leaft notice of Mr Weft, been again brought forward by Thomas 
Paine, and again obviated by the Bifhop of Landaff in his mafterly Apology^ for the Bible. “ If the writers of the Go'- 
fpels (fays Paine) had gone into any court of juftice to prove an alibi (for it is of the nature of an alibi that is here at- 
tempted to be proved, namely, the abfence of a dead body by fupernatural means), and had given their evidence in the 

■fame contradi&ory manner as it is here given, they would have been in danger of having their ears crept for perjury, and 
would have juftly deferved it.” In reply to this impious farcafm, the right reverend apologift thus addreffes its author: 
“ we cannot have this viva voce examination of all the witneffes, let us call up and queftion the evangelifts aswitnefies 
to a fupernatural alibi.—Did you find the fepulchre of Jefus empty ? One of us aclually faw it empty, and the reft heard 
from eye-witneffee that it was empty.—Did you, or any of the followers of Jefus, take away the dead body from the fe- 
pulchre ? All anfwer, No.—Did the foldiers, or the Jews, take away the body ? No.—How are you certain of that ? Be- 
caufe we favv the body when it was dead, and we faw it afterwards when it was alive. — How do you know that what 
you faw was the body of Jefus ? We had been long and intimately acquainted with Jefus, and knew his perfon perte&ly. 
——Wbre you not affrighted, and miftook a fpirit for a body ? No ; the body had flefh and bones ; we are fure that it 
was the very body which hung upon the crofs, for we faw the wound in the fide, and the print of the nails in the hands 
and feet.—And all this you are ready to fwear ? We are ; and we are ready to die alio, fooner than we will deny any 
part of it.—This is the teftimony which all the evangelifts would give, in whatever court of juftice they were examined ; 
and this, I apprehend, would fufficiently eflablifh the alibi of the dead body from the fepulchre by fupernatural means.” 

“ The book of Matthew (fays Paine) continues its account, that at-the end of the Sabbath, as it began to dawn, to- 
wards the firft day of the week, came Mary Magdalene and the other Mary to fee the fepulchre. Mark fays it was 
fun-rifing, and John fays it was dark. Luke fays it was Mary Magdalene, and Joanna, and Mary the mother of James, 
and other women, that came to the fepulchre. And John fays that Mary Magdalene came alone. So well do they agree 
about their firft evidence ! they all apoear, however, to have known moft about Mary Magdalene ; fhe was a woman of a 
large acquaintance ; and it was not an ill conjecture that fhe might be upon ihe fl/oll.” 

This (replies the Bifhop) is a long paragraph, mid I will anfwer it diftinCfly : Firft, There is no difagreement or 
evidence with refpedt to the time when the women went to the fepulc.’ire ; all the evangelifts agree as to the day on 
which they went; and as to the time of the day, it was early in the morning : what court of juftice in the world would 
let afide this evidence as infufficient to fubilantiate the faCt or the womens having gone to the fepulchre, becaafe the 
witneffes differed as to the degree of twilight which lighted them on their way ? Secondly, There is no difagreement of 
evidence with refpe& to the perfons who went to the fepulchre. John ftates that Mary Magdalene went to the fepul- 
chre ; but he does not ftate, as you make him Jlate, that Mary Magdalene went alone ; fhe might, for any thing you have 
proved or can prove to the contrary, have been accompanied by all the women mentioned by Luke. Is it an unufual 
thing to diftini>ui{h by name a principal perfon going on a viiit or an embaffy, without mentioning his fubordinate atten- * * s. dants P 
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srion ; to efface m emr mind all traces and ideas of the an. 
PVcfent one ; and to fortify ourfelves againft our prejudices, 
^frour fears, and our worldly interefls : for we mull get quit 

a,l i of all thefe, fince we are going mod generoufly to renounce 
all the goods of this life, and all the hopes of the next. 
What makes me chooie the feaft of Pentecoll for our firll 
public appearance in our new capacity, is the great con- 
courfe of people from all nations which will be then at Je- 
'ruialem; for it will be a favourable opportunity to preach 
to them the refurreftion of him whom our rulers have cru. 
cified, and by their means to fpread the news quickly over 
the whole world. We are ignorant indeed of ioreign 
tongues, and we are without interpreters ; but our pretence 
will fuffice. Some will comprehend by ligns what we would 
fay to them, and others, who hear and underlland our lan- 
guage, will affift them. We cannot, it is true, work a mi- 
racle ; but was there ever fuch a miracle thought of as our 
daring to refill all that is mighty and r'efpe&able in our na- 
tion ? There would perhaps be more prudence in not ap- 
pearing altogether; and as we have nothing extraordinary or 
divine to command refpedl, nor any protedion to hope from 
God or man, in not expoling ourfelves in a body on the 
firll day of our enterprise ; but in a defign like ours, lin- 
gular in its whole nature, and contrary to common rules, 
of what ufe would prudence be ? I am fare that with our 
Galilean pronunciation, and with the goodly appearance 
that we (hall make in our filhetmens garments, we Ihall 
perfuade a multitude of people. Nay, fo confident am I of 
our fuccels, that I include in my defign not only Judea but 
all the nations upon earth. Nor Ihall I be difeouraged by 
the diverfity of religions, manners, and tongues, which pre- 
vail in the world ; be affrighted by the hoftile power of all 
mankind ; or have my zeal in the lead abated for him who 
hath deceived us, by the improbability of being able to 
make the Gentiles, who know nothing of the Scriptures or 
the Meffiah, adore as the Son of God the man whom the 
Jews have crucified as an impollor. 

“ In the mean time, it will be proper t» accuftom our- 
felves to the moll inhuman fpedlacles, in order to arrive by 
degrees at fuch a hardnefs of heart as nothing can he lup- 

L O ° Y. .479 
pofed to move. You may depend upon it, that we fhal! fee Theology, 
multitudes of people, feduced by our difeourfes, proferibed,™^ 
banilhed, thrown into dark priions, torn in pieces by en- gjan. 
gines- of torture, condemned to wild bealls, to the fire, and ——y—w 
to the moll fhameful and iufnpportable punilhments, for 
preaching with us the refurreclion of Jelus. Now, as we are 
all by nature inclined to compaffton, we might be tempted 
to relieve them from fuch exquifite mifery, fince we could 
effe&ually do it by a fingle word; but this word, which 
would difeover the whole myftery, muft never flip from our 
mouths. There mutl not be fo much as one figh or one 
groan to betray us. Inftcad of unfeafonably reproaching 
ourfelves with our impoftiuf by which we deceived them, 
we mull applaud ourfelves for their fedudlion ; we muft place 
our own joy in their wretchednefs: and we muft not be 
afraid to honour, and caufe them to be honoured, as illuftri- 
ous witneffes of the truth, though we know them to he on- 
ly martyrs to our hypocrify, and to their own facility in be- 
lieving falfeliood * See thie 

This is a faithful view of the outlines of that plan which Principle, 
muft have leen formed by the apoftles, if they intended to de- 
ceive the world with relpedl to the refune&ion of their Ma irunfixedby- 
fter. It is of no coniequence to the argument whether it Mr Lally* 
grow gradually out of the joint deliberations of the whole 
body, or was completely digefted, as we have fuppofed, by 
one of the number, and implicitly adopted by the reft: it 
is enough that every circumftance which we have mention- 
ed muft have occurred to them, and that every refolution* 
muft have been unanimoufiy adopted which we have mane 
to flow from the mouth of this daring orator. But furely 
the bare recital of fuch an oration is, fufficieut to ihow the 
impoflibility of carrying into effedl fo- abiurd, io horrible, 
and fo impious a meafure— a meafure diametricr^ly oppo- 
flte to all the principles and motives of human adhons. 

Archbifhop King has fuppofed *, that the human -will is * Origin »f 
a faculty diilindl from the underltanding and the appetites; ^A ^ 
that afftivity is effential to it; and that previous to an elec-|-e(![‘ 
tion formed, it is equally indifferent to all objects. He ther.ee fect 3. and 
infers, that a man may choofe, and even take delight in, 4. 
what is not naturally agreeable to any of his appetites ; be- 

caufc 

dants ? Thirdly, In oppofition to your infinuation, that Mary Magdalene was a common woman, I with it to be confi- 
dered whether there is any fcriptural authority for that imputation ; and whether there be or not, I muft contend, that 
a repentant and reformed woman ought not to he eileemed an improper witneis of a- fadl. The conjedlure which you 
adopt concerning her is nothing Ids than an illiberal, indecent, unfounded calumny, not excufable in the mouth of a li- 
bertine, and intolerable in yeut’s. 

“ The hook of Matthew (continues Paine) goes on to fay : ‘And behold there was an earthquake, for the angel of 
the Lord defeended from heaven, and came and rolled back the ftone from the door, and fat upon’it; —but. the other 
books fay nothing about any earthquake.’—What then ? does their iilence prove that there was none ‘ Nor about the 
angel rolling back the ftone and fitting upon it.’—What then ? does their fiience prove that the ftone was not rolled back, 
by an angel; and that he did not fit upon it ‘ And according to their accounts there was no angel fitting there,’—This 
conclufion (fays his Lordihip) I muft deny ; their accounts do not fay there was no angel fitting there at the time 
that Matthew fays he fat upon the ft one. They do not deny, the ta£l, they limply omit the mention of it ; and they all 
take notice that the women, when they arrived at the lepulchre, found the ftone rolled away : hence it is evident that the 
ftone was rolled away before the women arrived at the fcpulchre.; and the ether evangdiits, giving an account of whaf 
Happened to the women when they reached the fepulchre, have merely omitted giving an account of a Iran fa 61 ion previous 
t® their arrival. Where is the contradidion ? What fpaee ef time intervened between the rolling away the ftone and 
the arrival of the women at the fepulchre, is nowhere mentioned ; but it certainly was long enough for the angel to have 
changed his pofition j from fitting on the outfide he might have entered into the-fepulchre ; and another angel might have 
made his appearance, or, from the firft, there might have been two, one on the outfide rolling away the ftone, and the 
other within. Luke, you tell us, ‘ fays there were two, and they were both ft a tiding ; and John lays there were two, 
and b^th fitting.’ — It is impoffible, I grant, even for an angel to he fitting and Handing at the fame infiant of time ; but 
Luke and John do not fpeak of the fame inftant, nor of the fame appearance.—Luke {peaks of the appearance to all the* 
women; and John of the appearance to.Mary Magdalene alone, who tarried weeping at the fepulchre after Peter and' 
John had left it. But I forbear making any more minute remarks on ftill minuter objections, all of which are 
grounded on this miftake—that the angels were feen at one particular time, in one particular place, and-by the fame- 
Individuals.’’ 
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Theology, caufe when the choice is made, a telation is formed between 

will and the object of choice, which, from being origi- 
ftian!11 na% indifferent, now becomes a favourite objeft. But nei- 

•w—y—— ther his Grace, nor any other afferter of human liberty, has 
ever affirmed or fuppefed, that any man or body of men 
could deliberately choofe evil for its own fahe, or enter sea- 
loufiy upon a tedious and difficult enterprise, from which 
~no good could pojjibly arife, and from which unmixed mifery 
-Was clearly forefeen as the necejfary refult of every Jlep of the 
progrefs. Such, however, mull have been the choice and 
the conduct of the appltles, when they refolved to preach a 
new religion founded on the refurre&ion of Jefus, if they 
did not certainly know that Jefus had rifen from the dead. 
-And this conduct muft have been adopted, and in oppofition 
to every motive which can influence the human mind; have 
been perfevered in by a great number o! men and women, 
without the fmalleft contradiction having ever appeared in 
the various teftimonies, which at different times, and under 
the cruelleft tortures, they all gave to a variety of circum. 
fiances, of which not one bad its foundation in truth. He 
who can admit this fuppofition, will not furely objeit to the 
incredibility of miracles. The Yefurre&ion of a man from 
the dead is an event fo different indeed from the common 
courfe of things, that nothing but the mo ft complete evi- 
dence can make it an objeA of rational belief; but as the 
refurreftion of jefus has always been faid to have had God 
for its Author, it is an effebt which does not exceed the 
power of the caufe afiigned, and is therefore an event pof- 
flble in itfelf and capable of proof. It is a deviation from 
the laws of nature, but it is not contradictory to any one of 
thofe laws. 

That a great number of men and women fhould delibe- 
rately form a plan of ruin and mifery to themfelves, with- 
out a profpect of the fmalleft advantage either in this world 
or in the next, is as different from the common courfe of 
things as the refurreCtion from the dead ; and therefore in 
itfelf at leaft as great a miracle : but that they fhould per- 
fifl in profecuting this plan in the midft of torments ; that 
they fhould fpread themfelves over the whole world, and 
everywhere publifh a number of falfehoods, without any 
one of them contradicting the reft ; that truth fhould never 
efcape them either in an unguarded moment, or when ling- 
ering on the rack, and yet that all their lies fhould be in 
perfeCt agreement with each other ; that they fhould every 
one of them court fufferings for a perfon whom they knew 
to be an impoftpr ; that not one of the number—not even 
a Angle woman—fhould have fo much compaffion for a fel- 
low-creature, as to refeue him from the flames by confeffing 
a truth which could injure nobody — not even the fuffering 
deceivers themfelves ;—all this is not only different from the 
common courfe of things, but directly contrary to the molt 
known laws of nature, and is therefore not miraculous, but 
may be pronounced mrpoflible. Yet this impoffibility we 
muft admit, or acknowledge, that as “ Chrift died for our 
fins, according to the Scriptures, and was buried; fo he rofe 
again the third day according to the Scriptures ; that he 
was feen of Cephas, then of the twelve; after that of above 
five hundred brethren at once ; after that of James ; then of 
all the apoftles ; and that he was laft of all feen of St 

, Paul *d’ who was converted by the vifion to preacn the 
*v\—g* faith which till then he had perfecuted. 

190 Thus are we allured, that “ thofe who have fallen afleep 
Hence we ;n Cimft are not loft, Jince he is rifen from the dead, and 
are affured |beccme the firft fruits of them that flept. For fince by man 

came death, by man came alio the refurreaion of the dead. 
" For as in Adam ali die, even fo in Chrift fhall all be made 

alive. But every man in his own order: Ghrift the firft- 
fruits, afterwards they that are Chrift’s at his coming ; for 

$ 

LOGY. Patti; 
all that are in the graves fhall hear his voice, arid flrall come Th, 

.. 'dj forth; they that have done good unto the refurre&ion ofoouf 
life, and they that have done evil to the refurrection of dain.llarlyC(:;, 

fen. nation 
Our blefled Lord having converfed familiarly with the* iq, 

eleven apoftles for forty days after his fefurreCtion, inftriic-*v.l0> 
ting them in the things pertaining to the kingdom of Godj^St^ 
having extended their authority as his minifters, by giving7, 

them a commiffion to teach all nations, and make them hi 
difciples, by baptizing them in the name of the Father, and 
of the Son, and of the Holy Ghoft; and having promifed 
them power from on high to enable them to dilcharge the 
duties of fo laborious an office—led them out as far as Be- 
thany, that they might be witnefles of his afeenfion into 
heaven. “ When they therefore were come together, they 
afked of him, faying, Lord, wilt thou at this time reftore 
again the kingdom to Ifrael ? And he faid, it is not for you 
to know the times and the feafons, which the Father hath 
put in his own power. But ye fhall receive power after that 
the Holy Ghoft is come upon you ; and ye fhall be witneffes 
unto me, both in Jerufalem, and in all Judea, and in Sama- 
ria, and unto the uttermoft parts of the earth. But tarry ye 
in the city of Jerufalem, until ye be endued with power from 
on high ; and he lift up his hands and blefied them ; and it 
came to pafs while he bleffed them, he was parted from them, 
and a cloud received him out of their fight. And while 
they looked ftedfaftly towards heaven, as he went up, be- 
hold, two men flood by them in white apparel ; who alfo 
faid, ye men of Galilee, why {land ye gazing up into hea- 
ven ? This fame Jefus, who is taken up from you into hea- 
ven, fhall fo come, in like manner as ye have fecn him go 
into heaven. And they worfhipped him, and leturned to 
Jerufalem with great joy _ ,§StIi 

That our bleffed Lord afeended into heaven, will hardlyxxiv,^ 
be denied in the prefent age by any one who admits that he S.t and 
rofe from the dead. The afeenfion was indeed the natural^®1,4 

confequence of the refuneftion ; for we cannot fuppole that ’I?I 
a man would be called back from the grave to live for everProofso 
in a world where all other men fall in fucceffion a prey toCWs 
death. The purpofe for which he died was to recover forcer,'ij:‘' 
the defeendants of Adam -every privilege which they had 
forfeited through his tranfgreffion ; and if, as has been ge- 
nerally believed, mankind were by the terms of the firft co- 
venant to enjoy eternal lifo in heaven, fome proof was necef- 
fary that Chrift by his death and refurrection had opened 
the kingdom of heaven to all faithful obfervers of the terms 
of the feccnd. Hence it was prophefied § of the Meffiah,. pf |r 
in whom all the nations of the earth were to be bleffed, that Lai 
“ he fhould afeend on high, lead captivity captive, and fitMicahi 
on the right hand of God until his enemies fhould be made1!1, 
his footftool.'’ It was therefore of the greateft importance 
to the apoftles to have fufficient proof of their Matter’s ex- 
altation to the right hand of the Majefty on high ; for other- 
wife they could neither have looked for an entrance intoheaven 
themfelves, by a new and living way, as the author of the 
epiftle to the Hebrews exprefl’es it, nor have preached Jems 
as the Meffiah promifed to their fathers, fince they could 
not have known that ip him thefe prophecies were fulfilled. 
But the proof vouchfafed them was the moft complete that 
the natuie of the thing would bear. The fpectators of the 
aicehfiou were many ; for, according to the jiiitory of St 
Luke*, thofe who returned from the Mount of Olives to*ASs 
Jerufalem,«nd prepared themfelves for the coming of then—^ 
Holy Ghoft, were in number about fix fcore ; and to fuch 
a cloud of witndfes the evangelift would not have appealed, 
had not the laft he was recording been very generally 
known! Yet thefe were perhaps but part of the witnefles; 
for fince Chrift had told to his diiciplea that he was to af- 

eend 
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cand to In* Father nn<l their Father, to his God and their 
God, and that he was goinsr to prepare a place for them, 
that where he is there they mi rht be likewife ; we can hard- 
ly doubt but that all who believed in him as the Redeemer 
of the world would take care to be prefent, not only to 
view their Mailer’s triumph over all his enemies, but alfo 
to have a light of that glory which awaited themfelves. It 
was on this occafion probably that he was feen after his re- 
furrection by above live hundred brethren at once, of whom 
the greater part were alive at the writing of St Paul’s firll 
epiftle to the Corinthians. 

But though fuch multitudes of people faw Jefus lifted up 
from the mount, and gradually vanifli out of their fight, 
feme other evidence feemed nccefTary to certify them of the 
place to which he had gone. Two angels therefore ap- 
pear, and atteft what human eyes could not fee, but what 
was indeed the confequence of what they had feen. They 
attcll that Chrill had afeended to heaven, not to defeend 
again till the lall day ; and furely, with refpedl to this point, 
the citizens of heaven were the mod unexceptionable wit- 
nefles. We mud therefore acknowledge and confefs, againd 
all the wild herefies of old (k), that Jefus Chrid the Son of 
God, who died and rofe again, did with the fame body and 
foul with which he had lived upon earth afeend up “ into 
heaven, there to appear in the prefence of God for us 
Having in the outward tabernacle of this world once offer- 
ed up himfelf a pure and perfeft facrifice for the expiation 
of our fins, he entered within the veil into the mod holy 
place, there to prefent his blood before God himfelf, in or- 
der to obtain mercy for us, and redore us to the Divine fa- 
vour. So that, “ if any man fin, we have an advocate with 
the Father, Jdus Chrid the righteous, who is the propitia- 
tion tor our fins, and not for ours only, but alfo for the 
fins of the whole world ; and he is able to fave to the utter- 
mod thofe that come to God by him, feeing he ever liveth 
to make interceflion for us.” “ Seeing then that we have 
a great high-pried, who is paffed into the heavens, Jefus the 
Son ot God, we may through him come boldly unto the 
throne of grace, chat we may obtain mercy, and find grace 
to help in time of need.” 

. But it is not the office of a pried only that our Lord 
difeharges in heaven ; he is reprefented as fitting on the 
right hand of God, to denote that regal authority with 
which he is now veded ; “ angels, and authorities, and 
powers, being made fubjeft to him J.” Hence it is, that 
after his refurreftion, he faid of himfelff, “all power is 
given unto me in heaven and in earth for, as St Paul in- 
forms us J, “ becaufe he humbled himfelf and became obe- 
dient unto death, even the death of the crofs, therefore 
God hath highly exalted him, and given him a name which 
is above every name ; that at the name of Jefns every knee 
fhould bow, of things in heaven, and things in earth, and 
things under the earth.” And this fubmiffion is due to 
him, becaufe “ God raifed him from the dead, and fet him 
at his own right hand in the heavenly places, far above all 
principalities and powers, and might, and dominion, and 
every name that is named, not only in this world, but alfo 
in that which is to come ; and hath put all things under 
his feet, and gave him to be head over all things to the 
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church As God, Chriff poffeffed a kingdom, which, Theology, 
as it had not a beginning, can never have an end; but thej?”je 

dominion, of which the apoftle is here treating, was con- J £^an< 
ferred upon him as the mediator of the new covenant, and ■ v 

> 

will no longer continue than till his enemies (hall be fub- * Eph. 
dued ; for we are told, that “he muff reign till he hatlD’J°5 &e* 
put all enemies under his feet; and that the laft enemy 
which fhall be deftroyed .is death.” “ He will ranfom his 
fubjeefs from the power of the grave; he will redeem them 
from death. O death, he will be thy plague ; O grave, he 
will be thy dedm&ion The trumpet (hall found, the l. Jdofea 
graves {hall be opened, all the fons and daughters of Adamx,u’ l4* 
fhall return to life, and death fhall be fwallowed up in vic- 
tory. “ Then eometh the end, when the office of mediator 
ceafing, he fhall have delivered up the kingdom to God, 
even the Father, when he fhall have put down all rule and 
all authority and power. For when all things fhall be fub- 
dued unto him, then fhall the Son alfo himfelf be fuhjeft 
unto him that put all things under him, that God may be 
all in all ||.” fi 1 ®or* 

The fir ft confpicuous proof which our bleffed Lord gave2S’ 24 

of being veiled with fupreme power, and made head over 194 
all things to the church, was on the day of Pentecofl. Eefcent of 
He had told the apoftles that he would pray the Father to 
give them another comforter, who fhould abide with them 
for ever, even the Spirit of truth, which fhould teach them fries, 
all things, and bring all things to their remembrance which 
he had faid unto them. He had affured them, that it was 
expedient for them that he himfelf fhould go away ; “ for 
if I go not away (faid he J), the Comforter will not come 1 J°hn xvif 
unto you ; but if I depart, I will fend him unto you.” At3’' 
his laft interview with them, juft before his afeenfion, he 
had defired them to tarry at Jerufalem till they fhould be 
endued with power from on high, before they entered 
upon their great work of converting the nations. Thefe 
promifes were amply fulfilled ; for “ when the day of Pen- 
tecofl was fully come, they were all with one accord in 
one place. And fuddenly there came a found from hea- 
ven as of a rufhing mighty wind, and it filled all the houfe 
where they were fitting And there appeared unto them 
cloven tongues, like as of fire, and it fat upon each of them. 
A.nd they were all filled with the Holy Ghoft, and be^an 
to fpeak with other tongues, as the Spirit gave them ut- 
terance. And there were dwelling at Jerufalem Jews, de- 
vout men, out of every nation under heaven. Now when 
this was noifed abroad, the multitude came together, and 
were confounded, becaufe that every mart heard them fpeak 
in his own language. And they were all amazed, and mar- 
velled, faying one to another* Behold, are not all thefe 
who fpeak Galileans ? And how hear v/e every man in our 
own tongue, wherein we were born ? Parthians, and Medes, 
and Elanites, and the dwellers in Mefopotamia, and in Ju- 
dea, and Cappadocia, in Pontus and Afia, Phrygia and 
Pamphylia, in Egypt and in the parts of Libya about 
Cyrene, and ftrangers of Rome, Jews and profelytes, Cretea 
and Arabians—we do hear them fpeak in our tongues the 
wonderful works of God. And they were all amazed, and 
were in doubt, faying one to another, What meaneth this* ? ’ * Ads ii. 

That thofe who heard the apoftles fpeak fo many dif-1 

3 P ferent 

(k) There was one Apelles in the primitive church, who was condemned as a heretic for teaching thatChrift’s body 
was diffolved in the air, and that he afeended to heaven without it. The opinions of this man and his followers are da- 
ted at large and confuted by Tertullian, Gregory Nazianzen, and Epiphanius ; and the reader who thinks fuch ridicu- 
lous notions worthy of his notice, will find enough faid of them in the Notes to the fixth article of Pearfon’s Expofi- 
tion of the Creed. Perhaps it maybe from a hint communicated in thefe Notes, that our great modern cone dor 
of the evangelifts has dilcovered, if it be indeed true that he pretends to have difeovered, that Jefus Chrift is ftill 
upon earth* 
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fercnt languages were amazed, is what we fh®uld naturally 
fuppofe ; but that a Angle individual among them remained 
unconvinced, is aftdnifhing : for the gift of tongues on the 
day of Pentecoll is one of the moil palpable miracles that 
was ever wrought. It is likewite one of the bell authen- 
ticated miracles; for the book entitled the AUs of the Apof- 
tles was written not more than 30 years after the event 
took place (fee Scripture, n° 168.) ; and it is not con- 
ceivable that, within fo fhort a period, St Luke, or any 
man of common fenfe, would have appealed for the truth 
of what he recorded to fo many inveterate enemies of the 
Chriltian name, had he not been aware that the miracu- 
lous gift of tongues was a fa£t incontrovertible. We all 
know how defirous the Jewifh rulers were to flop the pro- 
grefs of the faith, by whatever means, whether of fraud 
or force ; but if this miracle was not really performed, they 
had now an opportunity of doing it. effectually by means 
to v/hich truth and honour would give theif approbation. 
Thoufands muff have been alive in the city of jerufalem 
who. were men and women at the time when the apoffles 
wrere laid to have been thus fuddenly infpired with the 
tongues of the Parthians, Medes, and Elanites, &c. ; and 
as thefe foreigners were themfelves either Jews by defcent, 
or at leaft profelytes to the Jewifh religion, furely the- clnef- 
priefts would have found multitudes ready, both at home 
and abroad, to contradict this confident appeal of St Luke’s, 
if contradidtion had been poffible. We read however of 
no objedtion whatever being made to this miracle. Some 
of the audience, indeed, when the apoffles addreffed people 
of fo many nations in all their refpedlive languages, not 
underftanding what was faid, and taking it lor jargon which 
had no meaning, concluded, not unnaturally, that the 
fpeakers were full of new wine, and mocked them for being 
drunk fo early in the day ; but this is a circumftance which, 
fo far from rendering the miracle doubtful, adds much to 
the credit of the hiftorian, as it would hardly have occur- 
red to the writer of a narrative wholly falfe, and would 
certainly not have been mentioned, had he known that the 
apoftles really attempted to impofe upon the multitude un- 
meaning founds for foreign languages. 

As it is thus certain that the apoftles were miraculoufly 
furniffied with the gift of tongues, fo the elegance and 
propriety of that miracle to atteff the re?d defcent of the 
Spirit of truth, who was to teach them all things, and en- 
due them with power from on high to convert the natrons, 
can never be enough admired by the pious Chriftian ; for 
words being the vehicle of knowledge, an ability to fpeak 
the different languages of the earth was abfolutely necef- 
fary to enable thofe who had been originally fifnermen to 
go into all the world and preach the gofpel to every crea- 
ture. Yet there have been writers J, ,who, though unable 
to call in quettion the reality of the gift of tongues on the 
day of Pentecoft, have contended, that it was a gut “ not 
lafting, but inflantaneous and tranfitory ; not beffowed upon 
them for the conffant work of the miniftry, but as an oc- 
cafional fign only, that the perfon endowed with it was a 
chofen minifter of the gofpel; which fign, according to 
them, ceafed and totally vanifhed as foon as it had ferved 
that particular purpofe.” 1 he chief argument upon which 
this opinion is attempted to be built, is drawn from the 
feripture Greek, which is faid to be “ utterly rude and 
barbarous, and abounding with every fault which can poi- 
fibly deform a language; whereas we fhould naturally ex- 
peft to find an infpired language pure, clear, noble, and 
affefting, even beyond the force of common fpeech ; fince 
nothing can come from God but what is perfedl in its kind. 
In fhort, we fhould expeft, fays the ol jedter, the purity of 
Plato and the eloquence of Cicero V* 

LOGY. Partin 
In reply to this obje&ion, it has been well obferved f, T enVWi 

1 

that it fuppofes what is called the purity, elegance, and 
fublimity, of language, to be fomething natural and effential 
to human fpeech, and inherent in the conftitution of things.  ^ 
“ But the matter is far otherwife. Thefe qualities are ac-f 
cidentp.1 and arbitrary, and depend on cuftom and fafhion ;tbn > Du. 
modes of humanity as various as the differing climes oP”**0/ 
the earth; and as inconftant at; the tempers,, genius, and 'j^ 
circumftances, of its inhabitants. For what is purity, but Anfwerel 
the ufe of fuch terms and their combinations as the caprice 
of a writer ot fpeaker of authority hath preferred to their 
equals ? what is elegance, but fueh a turn of idiom as a 
fafhionable fancy hath brought into credit ? and what fa 
fublimity, but the application of fuch images as arbitrary 
and cafual connexions, rather than their own native gran- 
deur, have dignified and ennobled ? The confequence of this 

that the mode of compofition which is a model of per 
feXion to one nation or people, has always appeared either 
extravagant or mean to, another. Afiatic and Indian elo- 
quence was efteemed hyperbolical and unnatural by the 
Greeks and Romans, and is fo efteemed by us ; whilft the 
Greek and Roman eloquence in its turn appeared cold and 
inirpid to the warm inhabitants of the eaft ; and ours would 
appear perhaps ftill colder. But the New Teftament was 
ddigned for "the rule of life to all mankind. Such a rule 
required infpiration ; and infpiration, lay the objeXers, im- 
plies the moft perfeX eloquence. What human model then 
was the Holy Ghoft to follow ? for a human model it muff 
have been, becaufe there was no other ; and if there had, 
no other would have anfwered the purpofe, which was to 
make a due rmpreffion on the mind and affeXions. Should 
the eattern eloquence have been employed ? But it would 
have been too fwelling and animated for the weft. Should 
the weffern ? This would have been too ftill and inaXive 
for the eaft. Or fuppole us only iolicitous lor what we 
bell uuderltand ; which fpecies of this latter genus fhould 
the facred writers have preferred ? The diffolute fortnefs of 
the Afiatic Greeks, or the dry concifenefs ot the Spartans ? 
The flowing exuberances of Attic eloquence, or the grave 
feverity of the Roman ? 

“ But are there not fome general principles of eloquence 
in common to all the fpecies ? 1 here are. \Vhy then Ihould 
not thefe have been employed to credit the apollolic infpira- 
tion ? Becaufe the end even of thefe (replies our author) b 
to miflead realon, and inflame the paffions ; which being 
abhorrent to the truth and purity of our holy religion, were 
very fitly rejeXed by the inlpired penman. Befides, it 
might eafily be known to have been the purpofe of Provi- 
dence, though fuch purpole had not been exprefsly decla- 
red, that the gofpel Ihould bear all poffible marks of its 
divine original, as well in the courfe of its progrefs as in 
the circumftances of its promulgation. Po this end, the 
human inftruments of its conveyance were mean and illite- 
rate, and chofen from among the loweft of the people, that 
when the world law itlelt converted by the fooljhnefs of 
preaching, as the only learned apollle thinks lit to call it, 
unbel evers might have no pretence to aferibe its fuccels to, 
the parts, or ftations, or authority, of the preachers. Now- 
had the language infpxred into thefe illiterate men been 
the eloquence of Plato'or Tally, Providence would have 
appeared to counteraX its own meafures, and to defeat the 
purpofe heft calculated to advance its glory. But God is 
wile, though man is a fool. The courfe of Providence was 
uniform and conftant : It not only chofe the weakeft inftrim 
ments, but caiefully kept out of their hands that powerful, 
weapon of words which their adverfaries might fo eafily 
have wrefted to the difhonour of the gofpel. Common, 
fenfe tells us, that the ftyle ol art univerlal law fhould re- tain 
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rv, tain wliat h common to all languages, and negleft what is 
cu' peculiar to each. It fliould i-ctain nothing‘but clearness 
in’and precision, by which the mind and fentiments of the 

wTriter are intelligibly conveyed to the reader. This qua.lity. 
is effential, invariably the fame, and independent of cuftom 
and fafhion. It is the confequence of fyntax, the ve*-y thing 
in language which is leaf! pofitive, as being formed on the 
principles of philofophy and logic : whereas all befides, from 
the very power of the elements and hgnification of the terms 
to the tropes and figures in compofition, are arbitrary ; and, 
as deviating fr®m tliefe principles, frequently vicious. But 
this quality of clearnefs and precifion eminently diftinguhhes 
the writin 'S of the New Teftameat; infomuch that it may 
be eafily fhown, that whatever difficulties occur in the fa- 
cred books do not atife from any imperfeft information 
caufed by this local or nominal barbarity of ilyle; but either 
from the fublime or obfeure nature of the things treated 
of, or from the intentional concifenefs of the writers ; who, 
in the cafual mention of any thing not effential to the dif- 
penfation, always obferve a ftudied brevity.” 

After much ingenious and found reafoning on the nature 
oflanguage in general, our author concludes, that the style 
of the New Teftament, even on the fuppofition of the truth 
cf what has been faid to its diferedit, is fo far from proving 

| the language not to be divinely inlpired, that it bears one 
certain" mark of that original. “ Every language confifts' 
of two diiHnffc parts, the lingle terms, and the phrafes and 
idioms. Suppole now a foreign language to be inftanta- 
neoufly introduced into the minds of illiterate men like the 
apoftles; the impreflion muil be made either by fixing in 
the memory the terms and fingle words only with their ligni- 
lication, as, For inftance, Greek words correfponding to inch 
or fuch Syriac or Hebrew words; or elfe, together with 
that fimple impreflion, by enriching the mind with all the 
phrafes and idioms o(- the language fo inlpired. But to 
enrich the mind with the peculiar phrafes and idiom of a 
foreign language, would require a pievious impreflion to he 
made cf the manners, notions, fafhions, and opinions, of the 
people to whom that language is native ; beeaufe the idiom 
and phrafes arife from and are dependent on thefe manners. 
But this would be a w^afte of miracles without iufficient 
caufe or occaflon; for the Syriac or Hebrewr idiom, to 
which the Jews were of themfelves enabled to adapt the 
Greek or any other words, abundantly ferved the ufetul 
purpofes of the gift of tongues, which all centered in thole 
tongues, being fo fpoken and written as to be clearly 
understood. Hence it follows, that if the ttyle of the 
New Teftament w^ere indeed derived from that language 
which wras miraculoufly imoreffed upon the apoftles on the 
day of Pentecoft, it muft be juft fuch a one as in reality 

■ we find it to be ; that is, it muft conflft of Greek words in 
t the Syriac or Plebrew idiom.” 

T;vriy The immediate author of this gift, fo ncceffary to the 
Jy wfcft0" PropaSat^)n t;^e g°!pel> was t^ie Spir't °f truth, or the J [ ’ Comforter, who is the Holy Ghoft and the third perfon 

in die blefled Trinity. 1 hat there are three perfons in the 
one Godhead, has been ftiewn at large in a former fe&ion 
of tin's article ; and that the Holy Ghoft is one of thefe 
three, might he lafely concluded from the form of baptifm 
inftituted by Chrift himfelf. But as more plaufible objec- 
tions have been urged againft his divinity than any that we 
have met with a >ainft the divinity of Chrift, it may not 
be improper to confider thefe before we proceed to give 
sn account of the graces which he imparted to the imant 
church, and of the apoftles preaching under his influence. 
By the Arians the Holy Ghoft is confidered as a creature ; 
by the Socinians and modern Unitarians, as they call them- 
Idves, the words J/o/y Qhoji are iuppofed to exprefs, not a 
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perfon or fpiritual fubfiftence, hut merely an energy or ope- The dogv, , 
ration, a quality or power, of the Father, whom alone they^1’1^ : 
acknowledge to be God. If this do&riue can be confuted, tq3n_ 
the Arian hypothefis will fall to the ground of itfelt ; for 
it is not conceivable that any infpired teacher fhould command 
his followers to be baptized in the name of the felf-e'xitlent 
God and two creatures. _ *00 

It is admitted by the Socinians themfelves, that in the Ohjedioas. 
feriptures many things' are fpoken of the Holy Ghoft which 
can be properly predicated only of a perfon ; but the in- 
ference drawm from this conceflion they endeavour to in- 
validate by oblervinsr, that in feripture there are likewife 
expreflions in which things are predicated of abftraft'virtues, 
which can be literally true only of fuch perfons as praftife 
thefe virtues. Thus when St Paul fays *, that “ charity * r Cor. 
fuffereth long and is kind, charity envieth not, charityXUl'4— 
vaunteth not itfelf, is not puffed up, &c.” we cannot fup- 
pofe his meaning to be, that thefe aftions are performed by 
charity in the abftraft, but that every charitable perfpn, in' 
confequence of that one Chriftian grace, fuffereth long and 
is kind, envieth not, vaunteth not himielf, and is not puffed 
up, &c. In like manner, (ay they, perfonal aCfions are at- 
tributed to the Holy Ghoft, which itielf i* no perfon, but 
only the virtue, power, or efficacy, of God the Father; 
becaute God the Father, who is a perfon, performs fuch 
a&ions by that power, virtue, or .efficacy, in himfelr. which 
is denominated the Holy Ghoft. ri hus when we read jl f Ads x. 
that “the Spirit faid unto Peter, Behold three men feek'y>«- 
thee; arife therefore and get thee down, and go with them, 
doubting nothing, for I have tent them we muft under- 
ftand that God the Father was the peri n who fpoke theie 
words and fent the three men ; but becaufe he did fo by 
that virtue in him which is called the Spirit^ therefore the 
Spirit is faid to have fpoken the words and lent the men. 
Again, when “ the Holy Ghoft faid |] to thofe at Antioch, 
Separate me Barnabas and Saul for the work whereunto I 
have called them ; ’ we are to conceive that it was God the 
Father who commanded the two apoftles to be feparated 
for the work to which he had called them ; but becaufe he 
had done all this by that power within him which is called 
the Holy Ghoft, therefore his words and aeftions are attri- 
buted to the Holy Ghoft, juft as long-luffering in men is 
attributed to charity. 101 

This reafoning has a plaufible appearance, and would be Anfwcred. 
of much force were all the aftions which in feripture are 
attributed to the Holy Ghoft of fuch a nature as that they 
could be fuppofed to have proceeded from the perlon of 
God the Father in confequence of any particular power 
or virtue in him ; but this is far from being the cafe. Thus 
“ the Spirit is faid j' to make interceffion for usbut with f Rom. 
whom can we luopofe God the bather, the fountain of di-^11, 

vinity, to intercede ? Our Saviour allured his difciples, 
that the Father would, in his name, fend to them the Pioly xiv: 16. 
Ghoft, who is the Comforter; that he would, himfeU fendxv. 26. 
the Comforter unto them from the Father ; that the Com-xvl- *3.14» 
forter.fhould not ipeak of Uimfelf, but fpeak only what he 
fhould hear ; and that he fhould. receive of (thrift’s, and 
{hew it unto them. But we cannot, without blafphemy 
and abfurdity, fuppofe that the Father would, in the name 
of Chrift, fend himielf; that the Son would fend the Fa- 
ther from the Father ; that the Father would not fpeak 
of himfelf, but fpeak only what he heard ; or that either, 
the Father in perfon, or a quality of the Father, fliould 
receive any thing of Chnfl to fhew unto the apoftles. , 

The fagacity of Socmus perceived the force of fuch ob- 
jedlions as thefe to his notion of the Holy Ghofi, bemg 
nothing more than the power of the bather perfonified ; 
and therefore he invented another projopopeia to ferve his 
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^eolo^y, purpofe In the hi'erpretation of thofe texts to which this 

Sjirly^’hri one cannot he applied, “ The Spirit of God (fays he 4) 
fhail. may be confidered cither as a property or power in God, 

1 or as the things on which that power is working. When 
taken in the former fenfe, the Spirit, udiere any perfonal 
attribute is given to it, means God the Father ; when taken 
in the latter fenfe, it means the man on whom the power 
of the Father is working ; who, as long as he is alFe&ed 
by that power, is therefore called the Spirit of God and 
he quotes, we think moft abfurdly, the tenth verfe of the 
fecond chapter of the firft epiltle to the Corinthians, as a 
text in which by the Spirit is meant an infpired man who 
could fearch all things, yea, even the deep things of 
God. 

How his modern followers, who deny the plenary infpi- 
ration even of Chrift, will relilh fuch a degree of infpiration 
as this, which raiies mere man to a temporary equality 
with God, we know not ; but leaving them to fettle the 
difpute with their mailer as they bell can, we (hall produce 
one or two pafiages in which perfonal attributes are given 
to the Spirit of God, when it is impofiible to conceive that 
Spirit either as a power inherent in the Divine Father, or 
as the perfon on whom that power is opetatihg. We need 
not bring new texts into view, as fome of thofe already 
quoted will ferve our purpofe. When our Saviour pro- 
mi fes that the Holy GhoJlt the Comforter, the Spirit of truth, 
Ihould be fent by the Father and the Son to the apoftles, , 
•we have feen, that by this Spirit he could not mean the 
Father cr a property of the Father ; neither could he pof- 
jibly mean the apohles themfelves, unlels we are to luppofe 
that the Father and the Son fent St Peter to St Peter, and 
that St Peter, fo fent, came to St Peter ! Again, when Chrift 
faith of the Holy Ghoft, “ he fhall receive of mine, and (hall 
fhew it unto you,” he could not, for the reafon already 
aftigned, mean by the Holy Ghoft the Father or the power 
of the Father ; and furely his meaning was not, that the 
apoftles, under the influence of the power of the Father, 
fhould receive fomething and (hew it each to himfelf! 'I he 
Holy Ghoft therefore is unqueftionably a perfon ; for tho’ 
there are many paffages of fcripture in which the gifts of 
the Holy Ghoft are called the Holy Ghojt, they are fo cal- 
led by a very common figure of fpeech, in which the effe& 
receives the name of its caufe: and fince this perlon is joined 
with the Father and the Son in the formula of Chriftian 
baptifm ; fince they who lied to the Holy Ghoft are faid j* 
to have lied unto G d ; fince blafphemy againll him is a 
more heinous offence than the fame fin againft even the Fa- 

^ 1,11 ther or the Son J; and fince it was by the operation of the 
2y’ Holy Ghoft that Jelus Chrift was conceived of the Virgin 

Mary, and even on that account f called the Son of God— 
it follows undeniably, that the Holy Ghoft is God, of the 
fame fubltance with the Father and Son. 

It was this divine Spirit which, on the day of Pentecoft, 
ftks mira- jn[pjre(j apoftles with the knowledge of different lan- 

friuiteJ 'a guages 5 and as thefe weie given only to enable them to 
the piinci- preach the gofpel to every creature, it can admit of no 
pits of reli- 
gion.. 
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doubt but that he, who fo amply provided the means of Theg,- 
preaching, would take care that the gofpel fhould be preached mnrei>4 
in purity. Our Saviour had told his apoftles that the Com-lia'|[-^ 
forter would guide them into all the truth (i‘< mv 1 
axnSnav and bring all things to their remembrance, whatfoever 
he had faid unto them; but if they had not comprehended 
the meaning of what he faid, the bare remembrance of his 
fayings would have been of little importance. That before 
this miraculous (bedding abroad of the Spirit they had but 
a very imperfedl knowledge of his doiftrines, and of the 
purpofe for which he had come into the world, is apparent 
from that unfeafonable queftion which they put to him 
when affembled to witnefs his glorious afeenfion ; “ Lord, 
wilt thou at this time reftore again the kingdom to Ifrael?” 

Their minds ftill cheriftied with fondnefs the vain pro-Their* 
fpe£l of temporal power; but after the day of Pentecoft-treat need 
they were diredfted to nobler objefts. From the fame Spiritof ^ in- 
they received diverfities of gifts befxdes that of language-;!tru^‘'n' 
for we are allured by St Paul *, when fpeaking of the early * > Cor, 
converts to Chriftianity in general, that “ to one was given Xli‘ 
by the Spirit the word of wisdom; to another the word 
of knowledge by the fame Spirit; to another faith by 
the fame Spirit ; to another the gifts of healing by the 
fame Spirit; to another the working of miracles ; to 
another prophecy ; to another discerning of Spirits ; 
to another divers kinds of tongues ; to another the in- 
terpretation of tongues:” and thefe gifts, which were 
feverally divided either among private Chriftians or among 
the inferior orders of minifters in the church, we have rea- 
fon to believe were all beftovved in a greater or lefs degree 
upon each of the apoftles. 

Men thus endowed were well qualified to declare unto 
the world all the council of God. By the word of ivfdom 
they communicated to the Gentile nations a pure fyftetn 
of what is called natural religion ; turning them from the 
vanity of idols to the worfhip of the living God : by the 
word of knowledge, they preached the great doctrines of 
revelation both to Jews and Gentiles, (hewing them that 
there is none other name under heaven given unto men 
whereby they may be faved than the name of Jefus Chrift (l); 
and by their gifts of healing and of miracles, &c. they were 
enabled to prove unanfwerably that their dodfrines were 
divine. They taught everywhere the unity of God, the 
creation of the world, the fall of man, the neceflity of re- 
demption, the divinity of the Redeemer, his facrifice on the 
crols to reftore mankind to their forfeited immortality, and 
the terms ot the new covenant into which they had through;, 
him been gracioufly admitted by God. 

Such a view as our limits would admit of we have given- 
of all thefe doctrines, except that which refpedfts the terms; 
of the gofpel covenant ; but thefe being explicitly dated 
only by St Paul and St James, we could not till now inve- 
ftigate them, without violating the hiftorical order into 
which, for the fake of perlpicuity, we have digefted the fe-^ 
veral parts of this fliort fyitem. Our Saviour himfelf has 
indeed taught with great plainnefs the necefSty of faith and 

baptifm.. 

(l) It is not perhaps eafy to determine what is here meant by the word of wisdom and the word of knowledge, 
as diftinguifhed from each other. By the former £»*<«?), bifl-iop Warburton underftands all the great principles of 
natural religion. “The ancients (fays he) ufed the word in this peculiar feme ; it is uied in the fame lenie by 
St Paul in Col. iv. 5. ; and we can hardly give it any <<ther in the place before us, where we fee the word of wiidom 
diftin'Tuifhed from the word o'- knowledge (Aoyoc which evidently means all the great principles of revelation ; 
the term ,-vu«r»f being as oeculiarly applied by Chriftian writers to revealed religion as ^ is by the Gentiles to the natu- 
ral. St Paul ufes the word in this fenfe in Ts Cor. xi. 6. where he fays, ^ *•*< t® Koyc? ou ry yvaa-u ; and St 
Peter in his firft epiftle, chap. iii. verfe 7. Hence thofe early heretics, who fa- much deformed the fimpheity and purity 
ef the Chriftian faith by vifionary pretences to iupenor knowledge of revelation,, took from thi* word the: name oji 
Gnoftics.” See War bur ton's Semon on the Office and Operation of the Holy Ghojl. 



T H E O 
jbaptifm to tl^e falvation of tliofe M'ho have an opportunity 

f healing the gofpel preached with power (fee Bap- 
ism) ; and in his fermon on the mount, which is fuch a 

iedlure of ethics founded on religion as the Son of God on- 
y could have delivered, we learn, that “ unlefs our righte- 
jufnefs (hall exceed the righteoufnefs of the Scribes and 
Pharifees, we (hall in no cafe enter into the kingdom of 
heaven ; that not every one who iaith unto Chrift, Lord, 
Lord, fnall enter into the kingdom of heaven, but he who 

■ doth tire will of his Father who is in heaven ; and that ma- 
ny will fay to him at the day of judgment, Lord, Lord, have 
we not prophefied in thy name ? and in thy name done ma- 
ny wonderful works i” which could not be done without 
faith; “ to whom he will, notwithstanding, fay, Depart from 
me, ye that work iniquity L” St Paul, howeveV, teems to 

k v: attribute our juftification to the bare adi; of believing; for he 
' repeatedly affures us, “ that a man is juftified by faith with- 

out the deeds of the law while St James, on the other 
hand, affirms,. “ that by works a man is juftified, and not by 
faith only.” 

This apparent difference in the language of the two 
apoflles, for we hope to fhow that it is only apparent, has 
iproduced among divines opinions really different reipedting 
the juflihcation of Chriflians ; and the principal of thefe 
opinions it is our duty to {late. Blit previous to this, it 
will be neceffary to afcertain the meaning of the word 
ficaUon ; for we are forry to fay, that for want of accurate 
definitions, many theological controverfies are nothing bet- 
ter than empty logomachies ; and perhaps againft no contro- 
verfy can this charge be brought with greater truth than 
againft that which, in the end of the laft century and in the 
beginning of the prefent, was fo violently agitated concern- 
ing the caufes, the wjlruments^ and tire conditions, of juftifica- 
tion. 

Between/ijn&Tj of fin and there is fo clofe a 
Mc*cenne&ion, that many writers feem to coniider the terms as 

fynonymous, and to infer, that he who is pardoned is ipfo 
juftified. That every Chriftian, who (hall be pardoned 

at the judgment of the great day, will likewife be juftified, 
is indeed true ; but in propriety of {pficch, juftificution is a 
word of very different import from pardon, and will entitle 
the Chrillian to what mere pardon could not lead him to 
expect. An innocent perfon, when falfely accufed and ac- 
quitted, is jujiified but not pardoned ; and a criminal may be 
pardoned, though he cannot h<c jujiified or declared innocent. 

; A man whole fins are pardoned is free from punifhment } 
but the juftified Chriftian is entitled to everlalling life, hap* 
pinefs, and glory. If we were only pardoned through- 
Chrift, we fhould indeed efcape the pains of hell, but could 
have no claim to the enjoyments of heaven ; for thele, being 
more than the moft perfeft human virtue can merit, muff 
he, what in the Scriptures they are always faid to be, “ the 
gift of God through Jefus Chrift our Lord.” Hence it 
is that St Paul, diftinguifhing, as we have done upon his au- 
thority, between mere remifiion of fins and juftification of 

"mar l[fej declares that “ Jefus our Lord was delivered for our 
offemcs, and raifed again for our j'lJbjicaUon.’’ 

1 he word juftification, as ufed both by St Paul and St 
James, has been very generally coniidered as a forenfic term 
exprtffing the fentenee of a judire. The moft eminent re- 

■nM formed divines of all denominations *, and even many of the 
6, ffw Roman ills themfclves, have ftremioufly contended, that this 

is its genuine fenfe, when it ia diftinTuiflted from mere re- 
mifiion of fins, regeneration, and fainftincation and if fo,'. 
it will iignify God’s pronouncing a peifon juji, either as be- 

perfectly blamelefs, or as having fulfilled certain condi- 
tions required oi him in the Chriftian covenant. But that 
“ there is not a Juft man upon eaith, who doth good and 
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finneth not,” is made known to us by the moft complete Thc«i»,;y, 
evidence poftible, the joint dictates of our own confciences jC f 
and of divine revelation ; and therefore whofoever is pro- ftjan 
nounced juft by the Judge of all the earth, muft be fo, ei- —^ J 
ther becaufe, though not abfolutely blamelefs, he has per- 
formed the conditions required of him in the covenant of 
grace, or becaufe Chrift has fulfilled all righteoufnefs in his 
ftead. aoy 

If this be the Scripture notion of juftification, it muft be It is a fo- 
wholly the a<5t o? God, and cannot be the effeft either ofrenllc 

®ur faith or of our virtue. Accordingly, we are faid byterm’ 
the apoftle to be juftified freely by his grace through the 
redemption that is in Jefus Chrift ; whom God hath ftt forth 
to be a propitiation through faith in his blood f. The aft f Rom. iii»f 
of juftification therefore proceeds from the divine philan-a4» *:>• 
thropy, and cannot be performed by the inftrumentality of 
faith ; for it is not God, but man, who believes; and man is 
not the juftifier of himfelf. To talk of any kind of injiru- 
thent of juftification befides the propitiation fet forth by 
Go t, is indeed to make ufe of very improper language: 
“ Omnis caufa inftrumentalis (fays Bifhop Bull J), fuo mo- f Romania 
do in effeftum influit, eique effefti productio proprie attri- 
bui poteft. Jam vero, cum juftificatio nihil aliud fit quamCdP' u' § 
gratiofus Dei aftus, quo peccata noftra nobis condonet, ac 
nos ad falutem acceptet, valde abfurdum effet dicere, vel fi- 
dem, vel opera noftra, vel quidvis aliud noflri aut remittere 
peccata noftra, aut perfonas noftras acceptare quod tamen, 
ii inftrumentalis caufa iuftxficationis fides fit, plane dieendura 
eftet.” 

In this fentiment of the illuftrious Bifhop of St David’s, 
fome of the moft eminent divines both amoqg. the Calvinift# 
and Arminians agree; and indeed it is not eafy to be con- 
ceived how any man can entertain a different fentiment, 
when confidering juftificat-ion in its proper fenfe. Many* 
however, have chofen to treat of juftification not only in tht 
active fenfe, as it is the aft of God, for all admit that it is 
he who juftifies ; but likewife in a pafiive fenfe, as it means 
our privilege or pojfejfton holder, of him, when we are faid to 
be juftified by his grace. In this view of the fubjeft they 
may talk, with fuffreient propriety, of an inftrument of ju- 
ftification, not as the mean by which it is conveyed, but as 
the medium through which it is received by the true Chri- 
ftian. And hence it follows, that the Doftors Waterland and 
Warburton, of whom the former was not a thorough Cal- 
vinift, and the latter w^as a profeffed Anninian, ftrenuoufiy’ 
maintain the doftrine of the Weftminfter Confefiion, that 

faith receiving and retting on Chrift is the alone inftru- 
ment of juftification ; though it cannot be alone in the per- 
fon juftified, but muft ever be accompanied with all other 
faving graces, and be a faith which worketh by lave.” 

But notwithftanding this agreement between the leaders- 
of the rival lefts, they have found abundant matter of con- 
troverfy refpefting faith* and works, in deciding the great 
queftion, “ Whether, when God jnftifies man, he confid’ers 
him as abfolutely righteous on account of Chrift’s righte- 
oufnefs performed in his Head; or only as juft, becaufe he 
has fulfilled the conditions of the covenant of grace, which 
does not require of him perfeft righteoufnefs?” The former 
is the doftrine of the more rigid Calvinifts, the latter that of 
the Arminians or Remonftrarits. 

“ A notion (fays Dr Gill J) obtained fome yeaas ago,4 Kedycf 
that a relaxation of the law and the feverities of it has beeu Divinitya 
obtained by Chriit; and a new law, a remedial law, a law ofv"k . 
milder terms, been introduced by him, which is the golpel g ,1^ ^ ^ 
the terms of which are, faith, repentance, and new obedi-j * 
ence ; and though thefe be imperfeft, yet, being fineere, they 
are accepted by God in the room of a perfeft righteoufnefs. 
But every article of this fcherae (continues he) ie wrong ? 

fW-' 
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Theology, for tVie law is not relaxed, nor any of its feverities abated ; 

ecu- Chrift came not to deft ray, but to fulfil it ; and therefore 
it requires the fame holy, juft, and good things, as ever. 
Nor is the gofpel a new law. There is nothing in it (he 

L O G Y, Partli 
Chtift, the righteoufnefs which is of God hy Faith fBig 1 

by Such a righteoufnefs as this a man cannot be juftified in^wep,,,1 

way than by an imputation ot it to him. Whencednj, 
, that ‘ as by one man’s difobed'tence many were made L, 

any other 
it follows 

fays) which looks like a law ; for it has no commands in it, ftnners by imputation, fo by the obedience of onejhall many 
but all promifes, being a pure declaration of grace and fah 
vation by Chrift ; nor are faith, repentance, and new obe- 
dience, required by it as conditions of man’s acceptance 
with God. Faith and repentance are gefpel doctrines, and 
parts of the gofpel miniftry ; they are graces, and not terms 
required to be performed by men of them'elves, Faith is 
the gift of God, and repentance is a grant from him. it is 
not true (continues our author) that God will accept of an 
imperfeft righteoufnefs in the room or a per!eft one ; nor 
can ally thing more highly rtfieft upon the juft ice and 
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made righteous, by having that obedience placed to their ac-'^S.j, 
count.” 

As this author properly confidets juftification as the a<ft 
of God, he does not appiove of the language in which faith 
is called the inftrument either of conferring or receiving it. 
“ Faith (fays he*) is merely the evidence of juftification* ^ 
to the perfon juftified ; for ‘ faitlr is the evidence of things/Wi, 
not ft'end The righteoufnefs of God, of the God-manv°f >• 
and Mediator Jefus Chrift, is revealed from faith to faith inr'10^ 

truth of God, who is the judge ot all the earth, than to 
i'uopofe that he can ever account that as a righteoulnefs 
\vhich is not one.” 

Having thus proved by arguments which were almoft 
in the fame words ftated long before by Bifhop Beveridge J, 
that the gofpel is no relaxation ot the law, he proceeds to 

°f la>r c^CHvn own n°tions of juftification, of which (he fays) the foie matter, or that for the fake of which a finner is 
juftified before God, is the righteoufnefs ot Chrift—that 
which he did and fuffered on earth, in our nature, in our 
Head, and as our repiefentative. This is commonly called 
his aftive and paffive obedience ; and when the purity and 
bolinefs of his own nature was added to it, the whole 
made up the tov the righteoufnefs oj the law, 
which was fulfilled by him as the head and reprefentative of 
bis people * ; for whatever the law required is neceflary to a 
tuner’s juftification before God, and it required of tinners 
more than it did of man in innocence. Man was created 
with a pure and holy nature, conformable to the pure and 
holy law of God i and it was incumbent on him to continue 
fo, and to yield in it perfeft and finlefs obedience; in the fai- 
lure whereof he was threatened with death. Man did fail; 
by which his nature was vitiated and corrupted, and his obe- 
dience became faulty and imperfeft. Fie theretore became 
liable to the penalty of the law, and ftill perfeft obedience 
was required of him. To the juftification of a fimier there- 
fore is required the moft complete obedience, aftive and paf- 
live ; or, in other words, purity of nature, perreft obedi- 
ence, and the fufferings of death ; all which meet in Chrift, 
the reprefentative of his people, in whom they are juftified. 
There are indeed fome divines (continues our author) who 
exclude the aftive obedience ot Chi iff from being any part 
of the righteoufnefs by which men are juftified. They al- 
low it to have been a condition requifite in him as a Media- 
tor, qualifying him for his office ; but deny that it is the 
matter of juftification, or reckoned for righteouineis to 
man. But without the aftive obedience ChVift the law 
would not be fatisfied ; the language of which is, Do and 
live ; and unlefs its precepts be obeyed, as well as its pe- 
nalty endured, it cannot be fatisfied ; and unlefs it be latis- 
fied, there can be no juftification. if therefore men are ju- 
ftified by the righteoufnefs of Chrift, it muft be by his ac- 
tive obedience imputed and made over to them, fo as to be- 
come then’s, even as David deferibeth the blejfednejs oj the 
man unto 'whom God imputeth nghteoujnejs ‘without nvorkt *. 
T hat this is really the way in which men are juftified, our 
author thinks evident, becaufe they muft be juftified either 
by an inherent or by an imputed righteoulhels ; but they 
cannot be juftified by their own inherent righteoufnefs, for 
that is unper eft, and therefore net juftirying Hence the 
apoftle ‘ counts all things but dung, that he may win Chiift 
and be found in him ; not having his own righteouinefs, 
Sfffiich is of the law, but that which ia through the jaith of 

the everlafting gofpel \ ; and therefore muft be before it isj 
revealed, and before the faith to which it is revealed. Faith 17 
is that grace whereby a foul, having feen its guilt and its 
want of righteoufnefs, beholds in the light of the Divine 
Spirit a complete riohteoufnefs in Chrift, renounces its 
own, lays hold on that, puts it on as a garment, rejoices in 
it, and glories of it ; the Spirit of God witneffing to his fpi- 
rit that he is a jultifi'ed perfon : and fo he is evidently and 
declaratively ‘juftified in the name of the I.ord Jelus, and 
by the Spirit of our God f. Faith adds nothing to thefiCor,* 
e[fe, only to the line ejfe of juftification; which is a completen. 
aft in the eternal mind of God, Hthout the being or con- 
fideration of faith, or any forefight of it. In the account 
of God, a man is as much juftified before his faith as after 

and after he does believe, his juftification depends not 
on his afts of faith, for though nve believe not, yet God abides 
faithful to his covenant-engagements with his Son, by whofe 
furctyfhip-righteoufnefs the eleft are juftified ; but by faith 
men have a comfortable fenfe, perception, and apprehenfion, 
of their juftiHcation, and enjoy that peace of foul which re- 
fults from it. It is by that only, under the teftimony of the 
Divine Spirit, that they know their intereft in it, and can 
claim it, and fo have the comfort of it.” 

Though this language differs from that of the Weftmin- 
fter Conieffion, the author teems not to teach a different 
doftrine ; for if faith be that grace by which a foul re- 
nounces its own righteoufnefs, and lays hold of Chrift’s, 
which it puts on as a garment, it muft be that very thing 
which the compilers ot the Confeffion meant by their defini- 
tion of faith receiving and retting on Chrift and his righte- 
oufneis, when they called it “ the alone inlirument of jufti- 
fication.” Accordingly our author elfev/here * teaches, * 5,^ 
that “ true faith in feniible finners affents to Chrift and em- d.Ail 
braces him, not merely as a Saviour of man in general, 
as a ibecial fuitable Saviour for them in particular. It pro-(h p ^ 
ceeds upon Chrift’s being revealed in them as well as/o 
them, by the fpirit of wifdom and revelation, in the'know- 
ledge ot him as a Saviour that becomes them. It comes 
not merely through external teachings by the hearing of the 
word from men ; for no man, faith our bleffed Lord, can 
come to me except the Father draw him ; but fuch fouls as 
are thus drawn, having heard and learned ot the Father, be- 
lieve not only in the dotlrine of Chrift, but alfo in himfelf, 
ti-nftinr, I*-* Kim plnrif fnr evprlnfiincr life and lalvatiotl.” trufting in him alone for everlafting life and lalvation.’’ 207 

Were it not that this author, in every thing that he And H 
writes, has an eye to the doftrine of eledlion and repi'oba-B’"n(l 

tion, which he ferews up to a greater height than almollft,^ 
any other divine with whofe works we are acquainted, he 
would differ little in his notions of juftification from the 
more moderate Ai.minians. “ Juftification (lays Limboich) 
is the merciful and gracious att of God, whereby he fully 
ablolves ‘rom all guilt the truly penitent and belieVtr.g foul, 
through and br the fake oTChrift apprehended by a true 
faith ; 01 gratuitoufly remits furs upon the account of faith 

m 



o8i 
th t' 
run: 
t, 

T H E O 
in Jefus Chriil, and iTraeioufly imputes that faith for righ- 
teotifnefs.” Here indeed the imputation of Chriit’s righ- 
teoufnefs is exprefsly denied ; but our countryman Dr Wa- 
terland, who can hardly be conlidered as a Calvinift, feems 
to contend for the imputation of that righteoufnefs to the 
fmner, as well as for faith being the inllrument by which it 
is received. / 

“ It cannot be for nothing (fays that able writer *) that 
w 'Mt St Paul fo often and fo emphatically fpeaks of man’s being 

' ^ 1 by faith, or through faith in ChrkPs blood ; and f that he particularly notes it of Abraham, that he believed, 
and that his faith was counted t© him for jullification, when 
he might as eafily have laid that Abraham, to whom the 
gofpel was preached, was juftilied by gofpel-faith and obe- 
dience, had he thought faith and obedience equally inftru- 
ments of juftificatiop. Befides, it is on all hands allowed, 
that though St Paul did not diredtly oppofe faith to evan- 
gelical works, yet he comprehended the works of the moral 
law under thofe which he excluded from the office of jujli- 

fying, in his fenfe of the word juflification. Pie even ufed fuch 
arguments as extended to all kinds of works*, for Abraham’s 
works were excluded, tho’ they were undoubtedly evangelical. 
To prove that he interprets the apoftle’s do&rine fairly, 
our author quotes, from the genuine epiflle of Clemens of 
Rome, a paffage, in which it appears beyond a doubt 
that this fellow-labourer of St Paul fo underltood the doc- 
trine of juftifying faith as to oppofe it even to evangelical 
works, however exalted. It is true (continues our author), 
Clemens elfewhere, and St Paul almoft everywhere, infills 
unon true holinefs of heart and obedience of lire as indhpen- 
fable conditions of falvation or junification ; and of that, one 
would think, there could be no quellion among men of any 
judgment or probity. But the quellioh about conditions is 
very diltinft from the other queftion about inftruments ; and 
therefore both parts may be true, viz. that faith and obedi- 
ence are equally conditions, and equally indiipenfable where 
opoortunities permit ; and yet faith over and above is em- 
phatically the inftryment both of receiving and holding ju- 
Itification, or a title to falvation. 

“ To explain this matter more diftinftly, let-it be re- 
membered, that God may be confidered either as a party 
contradfing with man on very gracious terms, or as a Judge 
to pronounce fentence on him. Man can enter into the co- 
venant, fuppofmg him adult, only by affenting to it, and ac- 
cepting it, to have and to hold it on fuch kind of tenure as 
God propofes : that is to fay, upon a felf-denying tenure, 
confidering himfelf as a guilty man Handing in need of par- 
don, and of borrowed merits, and at length refting upon 
mercy. So here, the previous quellion is, Whether a per- 
fbn (hall confent to hold a privilege upon this fubmiffive kind 
of tenure or not ? Such affent or confent, if he comes into 
it, is the very thing which St Paul and St Clemens call 
faith. And this previous and general quettion is the que^ 
ilion which both of them determine againll any proud clai- 
mants who would hold by a more felf-admiring tenure. 

“ Or if w*e next confider God as fitting in judgment, and 
man before the tribunal going to plead his cauie ; here the 
quellion is, What kind of plea lhall a man refolve to trull 
his falvation upon ? Shall he Hand upon his innocence, and 
reH upon Hridl law ? or lhall he plead guilty, and red in an 
aft of grace ? If he chooles the former, he is proud, and hire 
to be call : if he choofes the latter, he is fare io far in 
throwing himfelf upon an aft of grace. Now this quellion. 
alio, which St Paul has decided, is previous to the quellion, 
What conditions even the aft of grace itfelf finally infills 
upon ? A quefiion which St James in particular, and the ge- 
neral tenure of the whole Scripture, has abundantly fatisfi- 
ed; and which could never have been made a queilion by 
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any confiderate or impartial Chtiftian. None of our works Jhe 'logy» 
are good enough to Hand by themfelves before him who cbri- 
ef purer eyes than to behold iniquity. Chriil only is pure ftian. 
enough for it at firH hand, and they that are Chritl’s at fe- v—1 
cond" hand in and through him. Now becaufe it is by 
faith that wo thus interpofe, as it were, ChriH between God 
and us, in order to gain acceptance by him ; therefore laith 
is emphatically the iiiHrument whereby we receive the grant 
of jullification. Obedience is equally a condition or quali- 
fication, but not an infirument, not being that aft of the 
mind whereby we look up to God and ChriH, and whereby 
we embrace the promifes.” _ _ . 

But though our author contends that faith is the intlrtt- Faith ancf 
ment of jullificatjon, he does not, like the Antinomians,?^^'^ 
teach that it will fave men without works. “ i. he covenant tjons> 
ot grace (lays he) has conditions annexed to it of great im- 
portance, for without them no inilruments can avail. Thefe 
are faith and obedience, as St James hath particularly main- 
tained. St Paul had before determined the general and. 
previous queHion refpefting the plea by which we ought to 
abide ; and when fomc libertines, as is probable, had per- 
verted his doftrine of faith and grace, St James Ihowed 
that the very faith which reils in a covenant of grace im- 
plies a cordial fubmiffion to the conditions of that cove- 
nant, otherwife it would be nothing but an empty ceremo- 
ny. The perfeft agreement between St Paul and St James 
in the article of jujlification, appears very clear and certairr. 
St Paul declares, that in order to come at juflification, it is 
necelfary to Hand upon grace, not upon merit; which St 
James does not deny, but rather confirms, in what he fays 
of the perfeft; law of liberty (James i. 2?. ii. 12). St Paul 
makes faith the inflrument ot receiving that grace ; which 
St James does not difpute, but approves by what he fays of 
Abraham (ii. 23.); only he maintains alio, that, in the con- 
ditionate fenfe, juflification depends equally uoon faith and 
good works ; which St Paul alfo teaches and inculcates in 
effeft, or, in other words, through all his writings. If St 
Paul had had precifely the Came queflion before him which Se 
James happened to have, he would have decided jufl as St 
James did ; and if St James had had precifely the lame qne- 
flion before him which St Paul had, he would have deter- 
mined juft as St Paul did. Their principles were exaftly 
the fame, but the queflions were diverfe ; and they had dif- 
ferent adverfaries to deal with, and oppofite extremes to en- 
counter, which is a common cafe. 

“ It may be noted, that that faith which is here called a 
condition, is of much wider compafs than that particular kind 
of faith which is preciiely the inflrument of juftification. 
For faith as a condition means the whole complex of Chri- 
ftian belief, as exprefied in the creeds ; while faith as an in- 
ftrument means only the laying hold on grace, and refling 
in Chrift s merits in oppofition to our own defervings £ 
though this alfo, if it is a vital and operative principle (and 
if it is not, it is nothing worth *, mull of courfe draw after 
it an hearty fubmiffion to, and obfervance of, all the neceffa- 
ry conditions of that covenant of grace wherein we repofer 
our wholetruft and confidence. So that St Paul might well 
fay, “Do we then make void the law (the moral law) 
through faith ? God forbid : Yea, we eflablifh the law Rom.ill* 
We exempt no man from religious duties; which are duties3r* 
Hill, thou >h they do not merit nor are practicable to iuch- 
a degree as to be above the need of pardon : they are ne- 
ceflary conditions, in. their meafure ot juflification ^though* 
not fufficient in themfelves to juftrfy, nor perfeft er.ou dr to 
Hand before God or to abide trial: therefore Chrifi’s merits 
muft be taken in to fupply their defefts : and fo our retting 
in Cirrift?s atonement by 5tn humble felt-denying faith is- 
our lait veiortj our anchor of falvation both lure and ftedb- 
i fafljj 
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Tlheolojy, faft, we have otherwifc done our utrooft towards the 
more pecu; fuiftu;ne 0f God’s facred laws, towards the performing of 

fi’wu all the conditions required. 
i—Iff-'- ■ “ That good woiIcb, internal and external, are according as 

opportunity* offer and circumftances permit, conditions pro- 
perly fo called, is clear from the whole tenor of Scripture, as 
hath been often and abundantly proved by our own divines 
(m), and is admitted by the moft judicious among the fo- 
reign Reformed (n). Yet forr.e have been very fcrnpulous 
as to this innocent name, even while they allow the abiolute 
necefiity of good wmiks as indifpenfable qualifications for fu- 
ture bleffednefs. Why not conditions therefore as well as 
qualifications ? Perhaps becaule that name might appear to 
ftrike at ahfolute predeftination, or unconditional election 5 
and there may lie the fcruple: otherwife the-difference ap- 
pears to lie rather in words than in things. 

“ Some will have them called not conditions, but fruits or 
juffification. It they mean by juftification the^ 

fame as the grace of the Holy Spirit, and the firft grace ot 
faith fpringing from it, they lay true ; and then there is no- 
thing more in it than an imoroper ufe of the word, jujhf ca- 
tion, except that from abufe of words very frequently arifes 
fome corruption of doftrine. If they mean only, that out- 
ward adls of lighteoufnefs arc fruits ot inward habits or dil- 
pofitions ; that alfo is undoubtedly true: but that is no rea- 
fon why internal afts, virtues, graces ! good works of the 
mind), fhould not be called conditions of juftificatiori ; or 
why the outward aids fhould not be juffly thought condi- 
tions of preferving it. But if they mean that juffification is 
ordinarily given to adults, without any preparative or pre- 
vious conditions of faith and repentance, that indeed is very 
new do&rine and dangerous, and opens a wide door to car- 
nal fecurity and. to all ungodlinefs.” 

Such is the do&rme of Chriftian juftification as it has been 
taught by the followers of Calvin, and by fome of the moll 
eminent Arminians who flourifhed in the end of the laft and 
beginning of the prefent century. They appear not, from 
this view of their opnions, to differ fo widely as fome of 
them have wifhed the world to believe. It is evident that 
X)r Waterland, though he rejefts iome of the diftinguifhing 

210 tenets of Calvinifm, lays greater ftrefs upon faith in his 
Objedtions fcheme of juftification than Dr Gill himfelf; and that they 
of the both confider it as the injbument by which the adult Chri- 

ftian muft receive the imputed righteoufnefs of Chrift. The 
mini a ns to greater part of modern Arminians. however, exclaim againft 
this ftate- the imputation of Chrifl’s righteoufnefs, as a doftrine talfe in 
ment of the jrfelf, and fraught with the moft pernicious confequencts ; 
doctrine. an(j wonpt kc ready to tell Dr Gill, in his own words, 

that of his fcheme every article is wrong. It is not true 
(fay they) that God exadls of man, or ever did exa£l of him, 
an obedience abfolutely perfect. ; for under every difpenfa- 
tion man was in a ftate of difcipline, and had habits of vir- 
tue and piety to acquire ; and it is probable that his pro- 
grefs in piety, virtue, ar.d wifdom, will continue for ever, as 
none but G-od is perfeft and ftationary, and incapable of de- 
viating from the line of reftitude. Moft ot them, after Bi- 
fhop Bull, diftike the ufe of fuch unfcriptural phraies as the 

* injirument of jujlijicction, applied either to faith or to works ; 
and think, that by confidering God as the foie juftifier of 
tnan, upon certain conditions, they can more precifely afcer- 
tain the diffindl provinces of iaith and obedience in the 
fcheme of juftification, than either their brethren of the old 
fchool of Arminius, or their rivals of the fchool of Calvin. 

t o G Y. Psri, 
By the very cmiftitutum of man, piety virtue are *n»eolo( 

duties w’hich, if he do not fincerely perform, he muft ofraore pe 
courfe forfeit the favour of his Maker 5 but the moft per- 
fed; performance of his natural duties would not entitle him _^lln 

to a fupernatuial and eternal reward. Eternal life is the Jr7 
gift of God through Jefus Chrift } and it is furely reafonable'r!le'rM 
that we fhould acknowledge it to be fo, and not claim It aA'H 
a debt due to our merits. The pious and virtuous man has ’ 
a natural claim to more happinefs than mifery durinr the 
period of his exiftence, a claim founded on the attributes of 
that God who called him into being ; but he has no natural 
claim to a future life, and ftill lels to a perpetuity of exift- 
ence. This is a truth not more clearly taught in the holy 
fcripture than confonant to the Ibundeft philofophy : and 
yet, by not attending to it, have St Paul and St James been 
let at variance, and the moft oppofite do&rines taught re- 
fpefting the juftification of Chriftians. 

Becaule faith in Chrift cannot entitle a wicked man to 
eternal happinefs, one clafs of divines feem to infer that fuch 
faith is not neceffary to Chviftian juftif cation, and that “ his 
faith cannot be wrong whofe life is in the right.” They 
proceed upon the fuppolkion that man is naturally immor- 
tal ; that piety and virtue are entitled to reward ; and that 
therefore the pious and virtuous man whatever be his be- 
lief, muft undoubtedly inherit an eternal reward. But this 
is very fallacious reafoning. That piety and virtue are 
through the divine juftiee and benevolence entitled to re- 
ward, is indeed a truth incontrovertible ; but that man who 
is of yefterday is naturally immortal; that a being who be- 
gan to exit! by the mere good will of his Maker, has in him- 
felf a principle of perpetual exiftence independent of that 
will — is a direct contradiction. Whatever began to be, can 
be continued in being only by the power, and according to 
the pleafure, of the infinite Creator ; but it pleated the 
Creator of his free grace at firft to promife mankind eternal 
life, on the fingle condition of their firft father’s obferving 
one politive precept. That precept was violated, and the 
free gift loft : but the covenant was renewed in. Chrift, who 
“ by his death hath abolifhed death, and by his refurreCfiou 
hath brought to light life and immortality.” The condi- nfl 
tion annexed to the gift thus reftored was faith ; for “ being F3'1'11 I 
juftified by faith we have peace with God through ourjjjVi] 
Lord Jefus Chrift ; by whom alfo we have accefs by faith/h,. HI 
into this grace wherein we Hand, and rejoice in the hope of cation j j 
the Gt ory of God.” Faith therefore in the Son of Godcu!‘arl: j 
and Saviour of the world, is not only a condition, but the/o/^^^rt j 
condition, of that juftification which is peculiarly Chriftian j-j 2i j 
for fince Chrift, without any co-operation of ours, hath 
purchafed for us the free gift of eternal life, we fhall be 
guilty of the groffeft ingratitude to our Divine BenefaCtor, 
and impioufly claim an independence on God, if we look 
upon that gift either as a right inherent in our nature, or as 
a debt due to our meritorious deeds. 1I1J 

But though faith he the condition of Chriftian juftifica-®“at
nJ1 

tion, as that implies the inheritance of eternal life, there areeterna| \ 
other conditions to be performed before a man can be put inhappitj 
poffeffion of eternalfeluity. By a law long prior to the pro- 
mulgation of the gofpel—a law interwoven with our very 
being—no man can enjoy the favour of his Maker, who 
does not make it his conftant endeavour “ to do juftly, to 
love mercy, and to walk humbly with his God.” This law 
was in force before man fell; it continues to be in force now 
that he is redeemed ; and it will not be abrogated even at 

(m) Bull. Op. Latin, p. 412, 414, 415, 43c, 434, 514, 516, 544, 583, 645, 668. EJit.uk.—Stillingfleet’s Works, 
sol. III. p. 367, 380, 393, 398.—Tillotfon’s Pofthumous Sermons, vol. II. p. 484,48*7. 

-(n) Yoifius Je Bonis Operilus, Thef. x. p. 370.—Op. tom. VI. FriJ. Spanhem.jil. Op. tom. III. p. 141, 159. 
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heology, that period when faith {hall give place to vifion, and hope 

r>ie j ecu-10 enjoyment. By the grace of the Chriftian covenant, all 
1- Lhn'mankind are rendered immortal in confequence of the death 

< and refurreflion of Chriit, who is the Lamb flain, in the di- 
2i4 vine decree, from the foundation of the world ; but to ob- 

fe dif- ta;11 immortal happinefs,. they rr.uft oblerve the conditions 
aTYof " both of natural and of revealed religion, which are repen- 

tance from dead works, and faith in Chriil the Redeemer. 
v*r ai d o!''{'he former is that condition upon which alone we can re- 
ejraailife ta;n Divine favour, and of courfe enjoy either pre- 

i'ent or future happinefs ; the latter is a moft equitable ac- 
knowledgment required of us, that perpetual confcious 
exillence is neither a right inherent in our nature, nor a 
debt due to our virtuous obedience, but merely the gift of 
God through Jefus Chrift our Lord. 

“ To make the diltimft provinces of faith and works in 
the bufmefs of juftification clear, let us fuppofe (fays bifhop 
Warbuiton f), that, at the publication of the gofpel, all to 

n h ^ wh°m tbe glad tidings of immortality were offered on the ft! 
up. 3 condition oifa'th in Jefus had been moral or virtuous men, 

and on that account entitled (as natural religion teacheth) 
to the favour of God and an abundant reward ; is it not 
felf-evident, that faith alone, exclufive of the condition 
of good works, would, in that cafe, have been the very 

, *^e(j thing which juftified or. entitled them to life everlajling ? 
i'aLmi- But are good works, therefore, of no ufe in the Chriltian 
r e*am- fvltem ? So far from it, that thofe only who ferve God in 

i - fincerity and in truth are capable of the juilification which 
faith alone embraces; for, to illuftrate this matter by a fa- 
miliar inftance, fuppofe a Britifh monarch to bellow, in free 
gift, a certain portion of his own domains, to which immor- 
tality may well be compared, upon fuch of his fubjedls as 
fhonld perform a certain fervice to which they were not 
obliged by the laws of the kingdom ; it is evident that the 
performance of this lalt fervice only would be the thing 
which entitled them to the . free gift. Yet it is obvious that 
obedience to the laws, which gave them a claim to protec- 
tion as fubjedts, in the enjoyment of their, own property 
(to which the reward offered by natural religion may be 
compared), would be a previous and neceffary qualification 
to their enjoyment of their new poffeflion ; Once it is abfurd 
to fuppofe that fuch a gift could be intended for rebels and 
traitors, or indeed for any but good and faithful fervants of 
their king and country.” Well therefore might the apoltle 
reprove the ignorance or licentioufnefs of certain of his con- 
verts at Rome, in his queftion—“Do v/e then make void 
the law through faith ? God forbid ! yea, we establish 
the law obedience to it being the previous qualification 
of all who are entitled to the fruits of juflifying faith—life 
AND IMMORTALITY. 

Had proper attention been paid to this diftinfticn, which 
St Paul everywhere makes between fuch duties as are com- 
mon to all religions that are true, and thofe which are pe- 
culiar to the Chrillian revelation, many ufelefs controverfies 
might have been avoided relpedling the inftrument of jufti- 
fication and the conditions of the Chriftian covenant. By 
not attending to it, the divines of one ichool, who perceive 
that the mere belief of any truth whatever cannot entitle a 
man to eternal felicity, have almofl dropt faith from their 
lyitem of Chviltiainty, and taught moral duties like Pagan 
philofophers ; whilil another party, who err almoll as far in 
their interpretations of fciipture, finding eternal life repre- 
fented as the gift of God, and faith in Chriil as the initru- 
ment or means by which that gi:t mull be accepted, have 
expunged from their lyflem the ncctffity of good works, 
forgetting (urely that wicked believers, hke believing devils, 
may be doomed to an eternity of torments- But the fum 
of Chriilianity, as we are tauidit bv the beloved difciple, is 
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comprehended in this one commandment of God, *■ that we Tneol ;g'. ^ 
fhould believe on the name of his Son Jefus Chriil, and lovej?^, chri- 
one another as he gave us commandment.” In perftfl bar- ftian. 
mony with him, the great apoilie of the Gentiles, from i-^—-y——J 
whofe miftaken words much empty noiie has been raifed 
about this queilion, affures us §, that “ in Chrift Jefus no J Gal. v. 6. 
thing can avail to our eternal happinefs but faith which 
worketh by love and he informs Titus jj, that it “ is!! Ul- ,* 
a true faying, and what he wills to be conftantly affirmed, 
that they who have believed in God be careful to maintain 
good works.” 

Indeed no man can have complete faith in Chrift, who 
believes not the promifes of the gofpel; but ail thoie pro- 
mifes, except the fingle one of a refurreflion from the dead 
to perpetual confcious exiftence, are made to us upon the ex- 
prels condition that we obey the law of the golpel ; “ for 
God will render to every man according to his deeds : to 
them that are contentious and do not obey the truth, but 
obey unrighteoufnefs, indignation and wrath ; tribulatiori 
and anguiih upon every foul of man that doth evil, of the 
Jew fir ft and alfo of the Gentile ; but glory, honour, and 
peace to every man that worketh good, to the Jew firll and 
alio to the Gentile * Rom. ii. 

Such are the notions of juftification entertained by thofe 8, 9. 
who in the prefent age have been coniidered as the leaders-j'{• Warbur- 
of the fe£l of Arminians. How far they are juft, the reader and 
mull decide for himfelf, as our bufinefs is little more than Z"zw> &c- 
to coileift into one point of view the fcattered opinions of 
others ; but under every view of this dotlrine which we 
have taken, the Chriftian covenant appears much more gra- 
cious than that into which Adam was admitted in paradife ; 
fince it affords room for repentance, even to that man, who 
may be fo unhappy as to be withdrawn for a time into 
apoftacy from the terms of the covenant. Whether the.j,^2^^ 
death of Chrift therefore was a direct atonement for the gian cove_ 
actual fins of men, or only operated as fuch indirectly by pro- nant more 
curing for them repeated opportunities of repentance, it istj^cimis 
an undoubted truth, that “ it through the offence of one Lrajlfakal. 
many be dead, much more the grace of God, and the gift 
by grace, which is by one man, Jefus Chrift, hath abounded 
unto many. And not as it was by one that finned, fo is the . 
gift: for die judgment was of one offence to condemnation, 
but the free gift is of many offence to jujlification jj.” j| Rom. v. 

Thus gracioully has the divine goodnefs difplayed itfelftG1?* 
in the reftoration of our loft inheritance. But it ftopt not 
heie. The fame bountiful Lord of life, for its further fe- 
curity, imparts to every true believer the ftrength and light 
of his holy fpirit to fupport taith in working out our own 
falvation. Our bleffed Saviour, “ who gave himfelf for us, 
that he might redeem us not only from death, but likewife 
from all iniquity, and purify to himfelf a peculiar people 
zealous *of good works J,” promifed, before he left this ^ Titus ii. 
world, to fend to his followers the Holy Ghoft or Comfor-14. 
ter to abide with them for ever, to guide them into all 
truth, to bring all things to their remembrance whatfoever 
he had faid unto them, and: as we learn from other paffages 
of feripture, to “ w ork in them both to will and to do of 
his good pleaiure.” How amply this promife was fulfilled 
to the anoftles, we have already ieen ; but we are not to „; ^ 
fripoofe that it was reflridled to them. As man is deiigned chriftians 
for a iupernatural ilate in heaven, he Hands in need of fuper-Xwdified 
natural direction to guide him to that ilate. “ No man jr die Holy 
(fays our Saviour) can come to me except the Father draww!‘° 
him ; for as no man knoweth the things of a man lave the 
fpirit of a man which is in him, even fo none knoweth the 
things of God but the .Spirit oi God.” This omnifeient Spi- 
rit indeed “ fearchelh all things, yea even the deep things of 
God,” and revealeth them to the Ions ot men, to enlighten 
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Theology,'their underftcindings and purify tlieir hearts. The grace which 

more peeling p,c(js abroad is. either external and general, or internal 
lll'iliin * and particular. The former has been extended to the 
, whole church of God under the patriarchal, Mofaic,. and 

Chrillian difpenfations, in fuch a revelation of the divine 
will as was Sufficient to inftrud men unto eternal life, whe- 
ther they had a clear view or not of that Lupendous plan 
of redemption, by which the kingdom of heaven was open- 
ed to them after the forfeiture of the terreftrial paradife ; 
for there have been “ holy prophets ever lines the world 
began ; and prophecy came not at any time by the will ol 
man, but holv men of God ipake as they were moved by 
the Holy Ghoft*.” Hence it is that all feripture was 
given by infpiration of God to teach us every thing which 
it is necefiary for us to know and believe ; and the fenp* 
ture is that work of the fpint which is extended to the um- 
verfal church. * 

But She fame fpirit which thus generally reveals the objeft 
of faith to the church, does hkewiie particulaily illuminate 
the minds of individual believers, working in them an ailent 
to that which is taught them from the written word, it 

f A6ls xvi. was thus that “the Lord opened the heart oi Lydia f, 
14. that fhe attended to the things which were fpoken of f^-ul; 

it is thus that “ the word preached doth not profit if it be 
Heb. iv. pot mixed with faith in them who hear it ; and it is 

.. thus that “God deals to every man the meaiure of faith ^ y Rom. xi . t4 by grace are we faved through faith, which is not of 

fEph. ii. S.ourfelves ; it is the gift of God §.” This illumination of 
the Soirit was conveyed to the apoftles “ m a found from 
heaven as of a rulhing mighty wind,” becaufe it was meant 
to teftify to the world that they were chol'en minifters of 
the gofpel; but the ordinary Chriilian receives it “ in the 
Bill fmall voice,” becauie it is conveyed to him only to 
“ open his underflanding that he may underftand the fenp- 
tures.” 

Another operation of the Spirit on the minds of believers 
is that which in feripture is called Regeneration ; for 
“ according to his mercy God faveth us by the waffiing of 
regeneration and renewing of the Holy Ghoft*, which he 
fheds on us abundantly through Jefus Chrift our Lord.” 
To thofe who believe that we derive from Adam a corrupt- 
ed nature, this particular grace mult appear fo abfolutely 
neceffary, that without it we could have no relifn for heaven 
or heavenly things. “ The natural man (we are told) re- 
ceiveth not the things of. the fpirit of God ; for they are 
foolifhnefs to him ; neither can he know them, becaufe they 
are fpiritually difeerned.” Indeed whatever be the powers 
of our moral faculties, when compared with thefe of our firft 
father, it is fo long before they be completely developed, that 
we Ihould infallibly be left, if we were not blefled by a fu- 
pernatural guide, when reaion is incapable of duelling our 
conduft. Our paffions and appetites are in their full 
{Length before experience has furnifhed tim mind with ma- 
terials, by means of which motives may be weighed ; and 
therefore it would be impoffible, during the giddy period of 
vouth, to keep them in due fubjt&ion, or to prevent vicious 
habits from being formed, were we not influenced by divine 
‘/■race. So true is it, that “ except a man be born again of 
water and of the Holy Ghoft, he cannot enter into the king- 
dom of GodT This change in our difpofitions, from an 
immoderate attachment to earth to a reliffi for the things of 
heaven, is in i'eripture called “ a renewing of our minds, a 
new creation, a new man in oppofition to our natural dif- 
pofition, which is called “ the old man, corrupted accord- 
ing to the deceitful lufts.” The ancient fathers of the 
church, as well as fome very eminent modern divines f, ge- 

snd Water-n«rally {peak of baptifm as the inftrument in God’s hand of 
W. man’s regeneration j and for the truth of their opinion they 
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anneal to John iii. 3, 5. Ephef. v. 25, 26. and I Cor. vi. Theology, 
iV. in which great ftrefs is certainly laid upon the waffiing 
of water, as well as uoon fandification by the word. iUan. ^ 

A third office of the Holy Spirit is to lead, dirt ft, and  —^ 
govern us through all the periods of our lives. . Without -20 
fuch a leader and guide, the temptations with which we are^^s 
furrounded would certainly overcome us, and we ffiould faintt;jlrQu^^ 
long before we arrive at the end of our journey. By the life, 
very conftitution of our nature we a-e fubjeded in feme de- 
gree to the influence of fenfe, of which the objeds are pre- 
fent, whilfl; the enjoyments of heaven are future, and feen, as 
at a diilance, only by the eye of faith ; but “ the law 01 the. 
Spirit of life, in Chrilt Jefus, hath made us free from the 
law of fin and death for God worketh in us both to will 
and to do of his good pleafure ; and as many as are thus led 
by the fpirit of God, they are the fons of God and while 
they walk in the Spltit, they do not fulfil the lufts of the 
fleffi.” Without the aid of the fame Spirit, we could not even 
make our prayers acceptable ; for fince “ our confidence in 
God is, that he hearcth us only when we afk any thing ac- 
cording to his will ; and lince we know not what we ffiould 
t>ray for as we ought, the Spirit itfelf maketh the intei ceffion 
for us with groanings which cannot be uttered *Rom.viii, 

A fourth operation of the Holy Ghoft, as he is the fanc-jfg 
tifier of Chi'iltians, is to join them to Chrift, and make 
them members of that one body ot which he is the head. 
« For by one Spirit are we all baptized into one body f ’> f 1 Cor. 
and as the body is one and hath many members, and all the mi. I2j 13,| 

MI 
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members of that one body being many are one bocjy, fo alio 
is Chrift.” “ Hereby we know that God abideth in us, 
by the Spirit which he hath given us;” and as,.in the.or- 
dinary courie of his dealings with Chnftians, this Spirit is 
firft given in baptifm, fo is it continued to the faithful by 
the inftrumentality ot the Lord’s fupper. I hat ordinance 
we have elfewhere (fee Suffer of ihe Lord) proved to be a 
federal rite ; and furely no time can be iuppofed fo highly 
fan&ified for theieception of the graces of the Holy Spirit, 
as that in which we renew our federal union with our Lord 
and Matter in the communion of his body and blood. 

It is likevvife the office of the Holy Ghoft to give us an 
earned of our everlafting inheritance, to create in us a ferrfe 
ot the paternal love of God, and thereby to affiire us o' the 
adoption ot fons. “As many as are led by the Spirit of 
God, they are the sons of God; and becaufe.we are ions, 
God hath lent forth the fpirit of his Son into our hearts. For 
we have not received the ipirit of bondage again to tear ; 
but we have received the Spirit of adoption, whereby we 
cry Abba Father ; the Spirit itfelf bearing witnefs with our 
fpirit, that we are the children of God J.” t 

A^s the gifts of grace are generally annexed to means, toRom vi;; 
the proper ufe of the word and facraments, it is a fixth of-ij)I6. 
fice of the fame Spirit to fandify fuch petfons as are regu- 
larly fet apart for the work of the mini (fry, and ordained 
to offer up the public prayers of the people ; to blefe them ^ 
in the name of God ; to teach the dodrines of the gofpel; An(j 
to admmifter the facraments inftituted by Chrift ; and toggjthea, 
perform all things neceffary “ for the perfeding ot theminiitra- 
faints, for the work ot the miniftry, for the edifying of 
body of Chrift *.” The fame Spirit which illuminated the™’ ^ 
apoftles, and endowed them with power from above to per-pe)- 
form perfonally their apoftolic fwndions, fitted them alfo^ 
for lending others, as they were fent by their Divine Ma-I2i 
fter ; and for eftablifhiag fuch a conftitution of the church 
as was bell adapted for preserving Chriftians in the unity 
of the Spirit and bond of peace. They committed a hand- 
ing power to a fucceffive miniftry to be conveyed down 
to the end of the world ; and thofe who are vetted with 
that power are obliged to “ take heed unto themieives, and 
4 ^ 
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Theology, to all the flock over "which the Holy Ghost hath made 
jinre ptCU'them overfeers, to feed the chinch of God, and to contend 
?.,ly Chn-eaTne^jy f0J. tj5e fa;th which was once delivered unto the 

faints f.” See Episcopacy, Independents, Prksbyte- 
Adts ix. ri ans, Pope, and Quakers. 

8. and p,y theie, and the like means, doth the Spirit of God 
ude ver. fop^fy the fons of men ; and in coniequence of this fanftifi- 

cation proceeding immediately from his office, he is called 
the Holy Spirit and the Comforter. This is fuch a 
provilion u for renewing us in the fpint of our minds, and 
enabling us to put on the new man, which, after God, is 
created’’n righteoufnefs and true holinefs,” as, when made 
known by revelation appears to have been expedient, may 
be conceived to haye been even neceffary, and, though rea- 

123 fon could hardly have hoped for it, is contradifted by none of 
loutrover- our natural notions either ol God or of man. Many, nowever, 

are the controvtriles to which it has given rife in the church 
of God ; fome contending that it is given only unto the 
eledf, upon whom it operates with refiilleis efficacy ; others 
affirming that it is offered to all, but in fuch a manner as 
that, by’the abufe of their free will, it may be “ refilled, 
grieved, and quenched and iome lew, itill intoxicated with 
the pride of Pelagius, think it is not neceffary, and of 
courle is not bellowed. 

The queftions concerning e led ion, the ffictiry of grace, and 
the final perfeverance of the faints, we have flated el le where, 
and given a fummary view of the arguments by which the 
contending parties maintain their reipetlive opinions (fee 
Predestination); and the texts of Scripture v/hich we 
have jult quoted, under the different heads of iantli ication, 
{how lufficiently that the opinion of Pelagius is diredlly con- 

ilfcwhere. trary to the dodtrine of the apoftles. It may not be im- 
proper to inquiie whether it be as agreeable to reaten and 
experience as its proud patrons feem to imagine. 

If it be unreafonable to expedi any affiftance from the 
Spirit of God in carrying on the work of our own talva- 
tion, how came fo many of the wifefl and heft of men in all 
ages to believe, that he who fincerely endeavours to dif- 
charge his duty is lupported in that endeavour by affiftance 
from heaven ? That fuch was the popular belief of the ear- 
lv Greeks, is evident from the poems of Homer ; in which 
we everywhere find fome god calming the paffions of the 
heroes, altering their determinations when improper, and in- 
fpiring them with wifdom. Nor was this the fentiment of the 
poets only. Socrates, it is well known, profeffed to believe 
that his own condudt was under the diredlion of a fuperior 
fpirit, which he called a demon; and Plutarch, as we find 
him quoted by Wollallon, fpeaks of the gods affifting men, 

ipinions of by “ exciting the powers or faculties of the foul ; by fug- 
he hea- gelling fccret principles, imaginations, or thoughts ; or, on 
h<ns con- t|le |,y diverting or flopping themffi Oi^ the 

1 ^ U fame opinion mull Cicero have been, when he laid, “ habit 
illud quidem, quod locum hunc continet, de quo agimus, 
efle Deos, et eorum providentia mundurn adminiftrari, eof- 
demque confulere rebus humanis, nec folum univer/is, veruin 
etiam singulis ^ i8 not conceivable that a particular 
providence can be adminiftered without the influence of the 
X)tity on the minds of men. That the poets and philofo- 
phers of the heathen world derived thefe notions from pri- 
meval tradition, cannot, we think, be quellioned ; but if 
they were abfurd in themfelves, or apparently contradidlory 
to the laws of nature, they would not furely have been fo 
univerfally embraced ; for it will hardly be denied, that So- 
crates and Cicero were men of as great natural lagacity as 
Pelagius or ar.y of his followers. It is indeed fo tar from 
being incredible that the Father of fpirita occafionally di- 
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reels the thoughts and affiions or men, that we beheve there ^ - ^ . 
are very few who have made obfervations upon themfeKes^^y 
and their own affairs, who have not found, upon refleelion, g;an. 
many inflances in vvliich their ufual judgment and lenle of ——y— 
things were over-ruled, they know not ho‘tv or why ; and 
that the actions which they performed in thofe circumfiances 
have had coniequences very lemarkable in their general hi- 
flory. See Providence, n° r8, 19. 

This being the cafe, wfiiy fhould the pride ofChnilians make 
them hefitate to admit, upon the authority o\ divine revelation, 
what .Socrates, and Plutarch, and Cicero, and all the virtuous 
and u'ife men of antiquity, admitted in effelfi, upon no bet- 
ter evidence than that of oral tradition, fupported by their 
own meditations on their own thoughts, and the principles 
of their own condudl ? Is it that they fee not fuch benefi- 
cial effects of Chriflianity as to induce them to believe the 
profeffors of that religion to be indeed s‘ chofen to falvation 
through the fanaification of the Spirit || ?” Let them|| Theff. if. 
ftudy the pradical precepts of the goipel, confider the con-3* 
fequences which they have had on the peace and happinefs 
of fociety, and compare the general condua of Chriflians 
with that of the Jews, Pagans, and Mahometans (fee Re- 
ligion), and they will doubtlefs find reafon to 'elter their 
opinion ; and let thole who embrace the truth, remember, 
that as they are the temple of God, if the Spirit of God 
dwell in them, “ it is their indifpenfable duty to cleanfe 
themfelves from all filthineis of the flefh and fpirit; to fol- 
low peace with all men, and holinefs, without which no 
man fhall fee the Lord ; and to work out their own falva- 
tion with fear and trembling, fines it is God who worketh 
in them both to will and to do of his good pleafure.’ 2z6 

From this fhort view of the feveral dilpenfations of re-Thegofpel 
vealed religion, it is evident that the gofpel is not only thethe laft rc- 
befl but the lafl gift of the kind which man has to expe£Ivt 

from his Maker; that the fcheme of revelation is comple- 
ted ; and that the pretences of Mahomet and of more mo- 
dern cnthufiafls to divine ir.fpiration are not only falie, but 
fraught with contradiftious. All thefe men admit the di- 
vine origin of the Mo laic and Chriflian religions; but it 
appears from the fenptures, in which thofe religions are 
taught, that the fyitem of revealed truths which confiitute 
the Patriarchal, Mofaic, and Chriftian revelations, commen- 
ced with the fall of man, and that it mufl therefore neceffarily 
end with his relloration to life and immortality by the fa- 
ct ifice of Chritl upon the crofs. A new revelation there- 
fore like that of Mahomet cannot be admitted without re- 
jeaing the whole Bible, though the impoftor himfelf every- 
where acknowledges the infpiration of Abraham, of Moles, 
and of Chrift, Nor is greater regard due to the claims of 
ChriIlian enthufiaffs. Such of thefe men as pretend to have 
been in heaven f, and thence to have brought fpiiitual difA 
coveries to the earth, have either forgotten or never imder- 
flood, that in the feriptures of the Old and New Tefta-others! 
ments the great feene of Providence appears to be clofed 
in the full completion of its one regular, entire, and eter- 
nal purpofe ; that St Paul has pronounced ± a curie upon 1 i- 8. 
any man or angel from heaven who fhall preach another gof- 
pel than what has been already preached by the apoftles and 
evangelifts ; that in their writings we are taught every thing 
which it is our duty to believe or to pra&ife in order to our 
own falvation ; and that we have the promife of our blefled 
Lord himfelf, that the Spirit of truth-thall remain with us 
to guide us into ail necefiary truth, till that great day when 
he fhall come again to judge the world in righteoufnefs, and 
lender to every man according to his works. 
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THEOPHRASTA, in botany ; a genus of plants be- 
longing to the clafs of pentandrui and order of mmngynia. 
The corolla is campanulated, with diviiions and fegments 
obtufe ; the cap'ule unilocular, globular, very large, and 
many feeded. There is only one fpecies, the amerkana. 

THEOPHRAaSTUS, the philofopher, was born about 
371 years before Cbrift, and was fucceffively the difciple 
of Plato and of Ariftotle. He fucceeded Ariftotle in 
the Peripatetic fchool, and condufted the charge with fucli 
high reputation that he had about 2000 Icholars. Pie is 
highly celebrated for his induftry, learning, and eloquence ; 
and for his generofity and public Xpirit. Pie is faid to have 
twice freed h's country from the oppreffion o- tyrants 
contributed liberally towards deftaying the expence atte 
ing the oublic meetings of philof phers ; which were lida, 
not yn the fake < f drew, but for learned and in remous con- 
verfacion. In the public fchools he commonly appdbred, 
as Ariftotle had done, in an elegant drefs, and was very 
attentive to the graces of elocution. He lived to the ad- 
vanced age or 85 : Some fay of 107. Towards the clofe 
of his life, he grew exceedingly infirm, and was carried to 
the fchool on a couch. He expreffed great regret on ac- 
count of the fhortnefs of life ; and complained that nature 
had given long h e to flags and crows, to whom it is of fo 
little value, and had denied it to man, who, in a longer 
duration, might have been able to attain the fumrait of 
fcience ; but now, as foon as he arrives within fight of it, 
is taken away. His lafl advice to his drfciples was, that, 
irnce it is the lot of man to die as foon as he begins to live, 
they would take more pains to enjoy life as it paffes, than 
to acquire poflhumous fame. His funeral was attended by 
a large body of Athenians. He wrote many valuable wmrks, 
of which all that remain are, feveral treatifes on the Natural 
Hiftory of Plants and Foftlls; Of Winds, Of hire, &c. a 
rhetorical work intitled “ Characters,” and a few Metaphy* 
iical Fragments. 

To Theophraftus we are indebted for preferring the works 
of Ariftotle. See Aristotle. 

THEOPOMPUS, a celebrated Greek orator and hif- 
torian, was born in the ifland Chios, and flounfhed in the 
reign of Alexander the Great. He was one of tire moft 
famous ef all the difciples of Ifocrates, and won the prize 
from all the panegyrifts whom Artemifra invited to praife 
Maufolus. He wrote feveral works, which are loft. 

THEOREM, a propofition which terminates in theory, 
and which confiders the properties of things already made 
or done ; or it is a fpeculative propofition defticed from 
comparing together feveral definitions. A theorem is fome- 
thirg to be proved, and a problem fomething to be done. 

THEORETIC, fomething relating to theory, or that 
terminates in [peculation. 

THEORY, in general, denotes any doftrine which ter- 
minates in fBeculatiori, without conftdering the pradfical 
yfes or application thereof. 

THEOSOPHISTS, a fed of men who pretend to de- 
rive all their knowledge from divine illumination. They 
boaft that, by means of this ceieftial light, they are not 
only admitted to the intimate knowledge of God and of all 
divine truth, but have a 

To this clafs belonged Paracelfus, Robert Fludd', Jacob Therapcu- 
Boehmen, Van lielmont, Peter Poiret, and the Roftcrucians. 
They are alio called Fire-Pbtlofofhers, which fee. 

THER-APEUTAL, a term applied to thofe that are 
wholly in the fervice of religion. 'Phis general term has 
been applied to particular ftfts of men, concerning whom 
there have been great diiputes among the learned. 

THERAPEUTICS, that part of medicine which ac- 
quaints us with the rules that are to be obferved, and the 
medicines to be employed, in the cure oi difeafes. 

THERIACA andromach 1, a compound medicine 
made in the form of an ele&uary. See Pharmacy, n° 605. 

THERM/E, hot baths or bagnios. Luxury and extra- 
vagance were in nothing carried to fuch heights as in the 
thermee of the Roman emperors, cvmmian complains, that 
they were built to fuch an extent as to equal whole pro- 
vinces ; from which Valerius would abate, by reading fijctnx 
in Head of provincus. And yet after all, the remains of 
fome Hill Handing are fufficient teftimonies. for Ammian’s 
cen'ure ; and tire' accounts tranfmitted of their ornaments 
and furniture, fuch as being lard with precious {lories (Se- 
neca), fet round with feats of iolid filver (Pliny), with pipes 
and cifierns of the fame metal (Statius), add to, rather 
than take from, the cenfure. Tire moft remarkable bagnios 
were thofc of Dioclefian and Caracalla at Rome, great part 
of which remains at this day ; the lofty arches, {lately pil- 
lars, variety of' forer m marble, curious vaulting o! the loofs, 
great number of fpacious apartments, all attract the curio- 
fity of the traveller. They had alio their fummer and win- 
ter baths. 

THERMOMETER, an inftrument for meafuring the 
degree of heat or cold in any body. r 

The thermometer was invented about the beginning of lin e: tion 
the 17th century; but, like many other uleful inventions,,,f he Ter 
it has been found impoffible to afeertain to whom the ho 
nour of it belongs Boerhaave * aferibes it to Cornelius 
Drebbel of Alcmar, his own countryman. Fulgenzio f at-> Chem. i 
tributes it to his mailer Paul Sarpi, the great oracle of the!;v)5pT 
Venetian republic; and Vivian! gives the honour of it to ^ ‘ : 
Galilaeo^. But all thefe are pofthumous claims. Sanftorio J 
claims this lionour to hunfeh ; and his aflertion is corrobo-1) pit. Gd 
rated by Borelli ^ and Malpighi * of the Florentine aca-^-P-67. 
demy, whole partiality is not to be fufpedted in favour I 
of a member of the Patavinian fchool. _ 736- 8.1 

Perhaps the beft way to reconcile thefe different claims hiot, 
would be, to fuppofe that the thermometer was really 111- 
vented by different perfons about the fame time. We knowrj'T'Jj-5 

that there are certain periods in the prog refs of the arts/v/i. p, 
when the ftream of human genius runs in the fame direc- 
tion, and moves towards the lame object. i hat part of 
the current which reaches the objeft fir ft may pollets the 
title; but the other paits follow fo rapidly and arrive fo 
foon after, that it is irnpoflible for a fpedator to decide 
which is firft in point of time. a 

The firft form of this inftrument for meafuring the de-The air 
grees of heat and cold, was the air-thermometer. It is arherniom 
well known fad that air expands with heat fo as to occupy 

       more fpace than it does when cold, and that it is conuenfed 
„.cefs to the moft fublime fecrets of by cold lo as to occupy lefs fpace than when watmed, and 

nature. They aferibe it to the fiogular manifeflation of that this expanfion and condenfation is greater or leis ac- 
divine benevolence, that they are able to make fuch a ule cording to the degree of heat or cold applied. I re Pfin“ 
of the element of fire, in the chemical art, as enables them cipk then on which the air-thermometer was constructed 
to difeover the effential principles of bodies, and to difclofe is very fimple. i he air was confined in a tube by means ----- — 0f fome coloured liquor; the liquor r ale or fell according 

as tire air became expanded or condenfed. What the firft 
form of the tube was, cannot now perhaps be well known; 
but the following defeription of the air-thermometer will 
fully explain its nature. 

The air thermometer conhfts of a glafs tube BE, con- PTe Dt 

ftupendous myfteries in the phyfical world. They even pre- 
tend to an acquaintance with thofe ceieftial beings which form 
the medium of intercourfe between God and man, and to 

power of obtaining from them, by the aid of magic, aftro- 
gy, and other fimilar arts, various kinds of information 
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reeled at one end with a large glafs ball A, and at the 
other end immerfed in an open vefTel, or terminating in a 
ball DE, with a narrow orifice at D ; which vefifel, or ball, 
contains any coloured liquor that will not eafily freeze. 
Aquafortis tinged of a fine blue colour with a folution of vi- 
triol or copper, or fpirit of wine tinged with cochineal, will 
anfwer this purpofe. But the ball A mud be firfl mode- 
rately warmed, fo that a part of the air contained in it may 
be expelled through the orifice 1) ; and then the liquor 
pielTed by the weight of the atmofphere will enter the ball 
DE, and rife, for example, to the middle of the tube at 
C, at a mean temperature of the weather; and in this date 
the liquor bv its weight, and the air included in the ball 
A, Sec. by its eladicily, will counterbalance the weipht of 
the atmofphere. As the lurrounding air becomes warmer, 
the air in the ball and upper part of the tube, expanding 
by heat, will drive the liquor into the lower ball, and con- 
iequently its furiace will defeend ; on the contrary, as the 
ambient air becomes colder, that in the ball is condenfed, 
and the liquor pref'ed by the weight of the atmofphere will 
afeend : fo that the liquor in the tube will afeend or defeend 
more or Ids according to the date of the air contiguous to 
the inftrument. To the tube is affixed a fcale of the fame 
length, divided onwards and downwards from the middle C 
into ico equal parts, by means o' which the afeent and 
defeent o' the liquor in the tube, and confequcntly the va- 
riations in the cold or heat of the atmofphere, may be ob- 
ferved. 

This inftrument was extremely defective ; for the air in 
the tube was not only affedfed by the heat and cold of the 
atmolphere, but alfo by its weight. 

The air being found improper lor meafuring with accu- 
racy the variations of heat and cold according to the fo;m 
of the thermometer which was firft adopted, another fluid 
was propofed about the middle of the 17th century by the 
Florentine academy, This fluid was fpirit of wine, or al- 
cohol, as k is now generally named. The alcohol being 
coloured, was inclofed in a very fine cylindrical giafs tube 
previoufly exhaulled of its air, having a hollow ball at one 
end A, and hermetically fealed at the other end 1). The 
ball and tube are /Tied with rectified fpirit of wine to a 
convenient height, as to C, when the weather is of a mean 
temperature, which may be done by inverting the tube into 
a veftel of fiagnant coloured fpirit, under a receiver of the 
air Dump, or in any other way. When the thermometer is 
prooerly filled, the end D is heated red hot by a lamp, and 
then hermetically fealed, leaving the included air of about f 
of its natural denfity, to prevent the air which is in the ipirit 
from dividing it in its txpanfion. To the tube is applied a 
leak, divided from the middle, into ico equal parts, up- 
wards and downwards. 

As fpirit of wine is capable of a very confiderable degree 
of rarefaftion and. condenfation by heat and cold, when the 
heat of the atmofphere increafes the fpirit dilates, and con- 
iequently riles in the tube ; and when the heat decreafes, 
the fpirit defeends, and the degree or quantity of the motion 
is fliown by a fcale. 

The fpirit of wine thermometer was not fubjedt to lome 
of the inconveniences which attended the air thermometer. 
In particular, it was not sfle&ed by variations in the weight 
of the atmofphere : accordingly it foon came into general 
ule among philofophers. It was, at an early per iod, intro- 
duced into Britain by Mr Bo)le. To this inflrument, as 
then uftd, there are, however, many ol je'Tions. The li- 
quor was of different degr ees of flrength, and therefore dir- 
ferent tubes filled with it, when expbfed to the fame degree of 
heat, would not correfpond. There was alfo another defedt: 
r he Icale which was adjufled to the thermometer did not 
commence at any fixed point. The highefl term was ad- 
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jufted to the great funfhine heats of Florence, which are Thermo- 
too variable and undetermined; and frequently the work-, rritrter- j 
man formed the fcale according to his own fancy. While 
the thermometer laboured under inch difadvantages it could 
not be of general ule. 6 

To obtain fome fixed unalterable point by which a deter- nifferent 
mined fcale might be difeovered, to which all thermometersn*ed points 
might be accurately adjufted, was the fubject which nextPf°P°fe'f by 
drew the attention of philofophers. Mr Boyle, who feemsE ^()* 
at an early period to have fludied this fubjedt with much1 

anxiety, propofed the freezing of the efTential oil ofannileeds 
as a convenient point for graduating thermometers; but 
this opinion he foon laid slide. Dr Halley next propofed 
that thermometers fhould he graduated in a deep pit under 
ground, where the temperature both in winter and fummer 
is pretty uniform ; and that the point to which the fpirit of 
wine fhould rife in fuch a fubterraneous place fhould be the 
point from which the fcale fliould commence. But this 
propofal was evidently attended with fuch inconveniences that 
it was loon abandoned. He made experiments on the boil- 
ing point of water, of mercury, and of fpirit of wine ; and 
he items rather to give a preference to the fpirit of wine*.* 775,7. 
He objedled to the freezing of water as a fixed point, be- ‘Trnnf. Ahr, 
caufe he thought that it admitted confiderable latitude. 54- 

It feems to have been referved to the all-conquering ge-S;r ,^ac 
nius of Sir liaac Newton to determine this important point, Newton’s- 
on which the accuracy and value of tire thermometer de-°il thermo* 
pends. Tie chofe, as fixed, thofe points at which watermetctv 

freezes and boils; the very points which the experiments of 
fucceeding philofophers have determined to be the moft fix- ' 
ed and convenient. Scnfible of the difadvantages of fpirit of 
wine, he tried another liquor winch was homogeneous 
cnGU; h, capable of a confiderable rarefaction, about 15 
times greater than fpirit of wine. This was linleed oil. 
It has not been obferved to freeze even in very great colds, 
and it bears a heat about four times that of water before it 
boils. With tilde advantages it was made ufe of by Sir 
Kaac Newton, who difeovered by it the comparative de- 
gree of heat for boiling water, melting wax, boiling fpirit 
of wine, and melting tin ; beyond which it does not appear 
that tliis thermometer was applied. T he method he ufed 
for aejufting the icale of this oil thermometer was as fol- 
lows : Suppofing the bulb, when immerged in thawing 
fnow, to contain 10,000 parts, he found the oil expand by 
the heat of the human body fo as to take up -.T th more 
fpace, or 10,256 fuch parts ; and by the heat of water boil- 
ing flrongly 10,725 ; and by the heat of melting tin 11,716. 
So that reckoning the freezing point as a common limit be- 
tween heat and cold, he began his fcale there, marking it 
o, and the heat of the human body he made 1 2 ; and confe- 
quently, the degrees of heat being psoporxional to the de- no 
grecs of rarefaction, or 256 : 725 : : 12:34, this number 34 T0 0j 
will exprefs the heat of boiling water; and by the fameYol iv.part 
rule, 72 that of melting tin 4. This thermometer was con-2- 
fin.ded in 1701. g 

T o the application of oil as a meaflire of heat and cold, Tts imper- 
there are intuperable objections. It is fo vifeid, that it ad-Ie^°ns. 
heres too ftrongly to the fides of tire tube. On this ac- 
count k afeends and defeends too flbwly in cafe of a fudden 
heat or cold. In a fudden cold, fo great a portion remains 
adhering to the iides of the tube after the reft, has fubfided, 
that the furface appears lower than the correfponding tem- 
perature of the air requires. An oil thermometer is there- 
tcre not a pdoper meafurc of heat and cold. 

All the thermometers hitherto propofed were liable to,, ^ , iid „ Reaumur e many inconveniences, and could not be confuferecl as exaCtfpgg (p 
ftandards for pointing out the various degrees of tempera-wine ther- 
ture. This led Reaumur to attempt a new one, an ac-momeier* 
count of which was pubiifhed in the year 1730 in the Me- 

mo ire 
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moira of the Acai^my of Sciences. This thermometer was 
made with fpirit of wine. He took a large ball and tube, 
the dimenfiona and capacities of which were known ; he then 
graduated the tube, fo that the fpace from one divihon to 
another nriijht contain icooth part ot the hpuoi ; t ic i 
quor containing i ooo parts when it flood at the freezing 
point. He adjufled the thermometer to the freezing point 

'by an artificial congelation of water: then putting tne ball 
of his thermometer and part of the tube into boiling water, 
he obferved whether it role So divisions: il it exceeded 
thefe, he changed his liquor, and by adding water lowered it, 
till upon trial it fhould juft rife So diviiions ; or if the ‘1C1U?’’, 
beino- too low, fell fhort of So divifions, he raifed it by add- 
W retftified fpirit to it. The liquor thus prepared iuited 
his purpofe, and ferved for making a thermometer ot any 
fize, whole fcale would agree with his ftandard. 

This thermometer was far from being perfeA. As the 
bulbs were three or four inches in diameter, the furround- 
ing ice would be melted before its temperature could be 
propagated to the whole fpirhs in the bulb, and consequent- 
ly the freezing point would be m?.rked higher than It fliou d 
be. Dr Martine accordingly found, that inftead of coinci- 
ding with the 32d degree of Fahrenheit, it correfponded with 
the 34th, or a point a little above it. Reaumur commit- 
ted a miftake alio refpedting the boiling point ; for he 
thought that the fpirit of wane, whether weak or ftrong, 
when immerged in'boding water, received the fame degree 
of heat with the boiling water. But it is well known that 
highly rectified fpirit of wine cannot be heated much be- 
yond the 175th degree of Fahrenheit, while boiling water 
raifes the quickfilver 37 degrees higher. There is another 
thermometer that goes by the name of Reaumur j, which 
{hall be afterwards deferibed. 

At length a different fluid was propofed, by' which ther- 
mometers could be made free from moft of the deieAs hi- 
theto mentioned. This fluid was mercury, and ieems fin ft 
to have occurred to Dr Halley in the kit century ; but 
was not adopted by him on account of its having a fmaller 
degree of expanfibility than the other fluids ufed at that 
time*. Boerhaave fays that the mercurial thermometer 
was firft conftrutted by Olaus Roemer ; but the honour of 
this invention is generally given to Fahrenheit of Amfter- 
dam, who prefented an account of it to the Royal Society 
of London in 1724. 
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That we may judge the more accurately of the pronHc, Tlurm,, 

ty of employing mercury, we will compare its qualities W8Kf. 
with thofe of the fluids already mentioned, air, alcohol, ^ 
and oil. _ _ _ n 

Air is the moft expanfible fluid, hui it does not receivePrnpertits 
nor part with its heat fo quickly as mercury. Alcohol does'^,^ai' 
not expand much by heat. In its ordinary ftate it does not^'0’^ 
bear a much greater heat than 1750 of Fahrenheit; but 
when highly reftified it can bear a greater degree of cold 
than any other liquor hitherto employed as a meafure of 
temperature. At Hudfon’s Bay, Mr Macnab, by a mix- 
ture of vitriolic acid and Row, made it to defeend to 69 be- 
^ow o of Fahrenheit. There is an inconvenience, however, N 
attending the uie of this liquor ;• it is not poffible to get it 
always of the fame degree of ftrength. As to oil, its ex- 
pan lion is about 1 5 times greater than that of alcohol ; it fu. 
ffains a heat of 6DO', and its freezing point is fo low that 
it has not been determined ; but its vifcofity renders it uie- 
lefs. ( _ 13 

Mercury is far fuperior to alcohol and oil, and is much more Thermo' 
manageable than air. 1. As far as the experiments already 
made can determine, it is of all the fluids hitherto employed 
in the conftruftion of thermometers, that which meafures 
moft exaftly equal differences of heat by equal differences of 
its bulk : its dilatations are in fadf very nearly proportional to 
the augmentations of heat applied to it (a). 2. Of all liquids 
it is the molt eafily freed from air. 3. It is fitted to mea- " 
fure high decrees "of heat and cold. It fuffains a heat of 

.tic l' Au 
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6co° of Fahrenheit’s fcade, and dees not congeal till it faff 
39 or 40 degrees below o. 4- ft is the moft .fenAble of any 
fluid to heat and cold, even air not excepted, f Sir Bcnja- f ?/jl7 
min Thompfon, now Count Rumford, found that mercuiy'[rani., 
was heated from the freezing to the boiling point in 58 fe-i?86- 
conds, while water took two minutes 13 feconds, and com- 
mon air 10 minutes and 17 feconds. 5. Mercury is a ho- 
mogeneous fluid, and every portion of it is eqhally dilated 
or contrafted by equal variations of heat. Any one ther- 
mometer made of pure mercury is, cateris paribus, poffef- 
fed of the fame properties with every other thermometer 
made of pure mercury. Its pow'er of expanlion is indeed 
about fix times lefs than that of fpiiit of wine, but it is great 
enough to aniwer moft of the purpofes for which a thermo- 
meter is wanted. 1 

The fixed points which are now univerfally chofen for Fixed 
adj lifting Poim 

Uj We have affirmed that the expanfions of the bulk of quickfilver by heat are nearly (for they are not ftnfily 
fo) in a regular arithmetical progreffion, according to the quantity of heat it is expofed to; and inch feenis to be the ca e 
according to the Table publifhed by Mr de Luc, at page 309. of his firft volume on the Modifications of the At-^ 
mofphere The following extraft of this table fhows thefe variations : and the firft and fecond differences are added, in Mhi 
order to render thefe irregularities more fenfible. They are fuch as can hardly be conceived from the nature of any fub-vol. 
fiance without the irflueilee of extraneous and accidental caules, which may have efcaped the attention of the ob ervtr , 
neither have they been found exaaiy true by Dr Crawford. Mr de Luc fuppofes the whole heat_ from melting ice to 

Reaumur’s 
Thermometer. 

Degrees 80 
70 
60 
5° 
40 
3° 
20 
10 
o 

Fahrenheit’s 
Thermometer. 
..212 
- - 
. . 167 
. . 144,5 

. . . 122 
• • • 99>5 
. . . 77 
■ • • 54>5 
. . . S* 

Quantities 
of heat. 

Firft 
differences. 

Second 
differences. 

9’44 
9,60 
9>7° 
9,86 

10,08 
10,20 
10,38 
10,74 

T6 
’to 
’16 
’22 
’12 
}i8 
,56 

-J- ,06 
— ,06 
— >c6i 

,10 
— ,06 
— ,18 
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me 
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intl>y De Luc1 
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vation. '■Ruies. 
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adjufting thermometers to a fcale, and to one another, are third column of differences 
the boiling and freezing water points. The boiling water 

’ point, it is well known, is not an invariable point, but va- 
ries fome degrees according to the weight and temperature 
of the atmofphere. In an exhaufted receiver, water will 
boil with a heat of 98° or ioo° ; whereas in Papin’s dige- 
fter it will acquire a heat of 4(2. Hence it appears that 
water will boil at a lower point, according to its height in 
the atmofphere, or to the weight of the column of ait which 
preffes upon it. In order to enfure uniformity therefore in 
the conffru&ion of thermometers, it is now agreed that the 
bulb of the tube be plunged in the water when it boils vio- 
lently, the barometer Handing at 30 Englifh inches (which 
is its mean height round London), and the temperature of the 
atmofphere 550. A thermometer made in this way, with its 
bofling point at 2120, is called by Dr Horfley Bird's Fah- 
renheit, becaufe Mr Bird was the firit peribn who attended 
to the Hate of the barometer in conHruCfing thermometers. 

As artills may be often obliged to adjuff thermometers 
under very different preffures of the atmofphere, philoiophers 
have been at pains to ditcover a general rule which might 
be applied on all occabons. M. de Luc, in his Recherchss 
fur les Mod. de l'Atmofphere from a feries of experiments, 
has given an equation for the allowance on account of this 
difference, in Paris meafure, which has been verified by Sir 
George Schuckburgh £ ; dfo Dr Horfley, Dr Malkelyne, 
and Sir George Sehuckburgh, have adapted the equation 
and rules to Englifh meafures, and have reduced the allow- 
ances into tables for the ufe of the artiff. Dr Plorfley’s- 
rule, deduced from De Luc’s, is this : 

99 ~ - 92-834 = /j. 

H E 
of the equations. See Phil. 

Tranf. Ixiv. art. 30. j alfo Dr Mafkelyne’s Paper, vol. Ixiv. 
art. 20. 

In the following table we have the refult of ! 5 different 
obfervations made by Sir George Schuckburgh compared 
with the refult of M. de Luc’s rules. 

Inch. 
26,498 
27,241 
27>954 
28>377 
28,6e,9 
28,898 
28,909 
29G47 
29,805 

207,07 
208,64 
239,87 
210,50 
211,27 
211,53 
211,63 
212,55 
2iL95 

208,54 
208.84 
210,03 
2iO,8l 
211,34 
2i 1,67 
211.85 
212,74 
213,15 

Height 
■A Baro- 
neter. 

Inch. 
30,008 
33,207 
30.489 
30,763 
3°>847 
3G9J7 

Boiling 
Runt by 
1 liber v a 

Boiling 
Point by 
Dc Luc’s 
Rules. 

17 
Sir Geoi ge 
Schuck- 
burgh’s ob- 
far vat ions 
compared 
wit h De 
Luc’s rules. 

213,22 
2i3>58 

214,15 
2i4>37 
2I4G3 
214,93 

2I3>47 
213>79 
2M»23 
2 4,66 
-:I4>79 
2 ^,96 

Sir George Schuckburgh has alfo fubjoined the following- 
general table for the ufe of artitls in conffru&ing the ther- 
mometer, both according to his own obfervations and thole 
of M. de Luc. 

'aM< 
’run 
om 1; 
ile, 

0 — log. 5 8993000 0 

where h denotes the height of a thermometer plunged in 
boiling water,-above the point of melting ice, in degrees of 
Bird’s Fahrenheit, and 2 the height of the barometer in 
loths of an inch. From this rule he has computed the fol- 
lowing table, for findiruf the heights, to which a good Bird’s 
Fahrenheit will rite when plunged in boiling water, in all 
Hates of the barometer, from 27 to 31 Englifh inches; 
which will ferve, among other ufes, to direct inHrument- 
niakers in making a true allowance for the effedt of the va- 
riation of the barometer, if they ftiould be obliged to finifh 
a thermometer at a time when the barometer is above or 
bedow 30 inches ; though it is belt to fix the boiling point 
when the barometer is at that height. 

Equation of the Boiling Point. 

Height, of die 
B-iromtter. 

26,3 
26.5 
27,0 
27>5 
28,0 
28.5 
29,0 
29.5 
3 
3°>5 
3Lo 

C rredt of tie 
boiling point 

— 7,09 
— 6,18 
— 5>27 

4>37 
— 3>48 

— 2,59 
— I,72 

— 0,85 
0,00 

-f °»83 
+ 1,69 

Difference 

,9* 
j91 

,90 
,89 
,89 
,87 

' ,87 
>85 
j85 
,84 

7orre6t accord. |Dlfference 
to M. dc Luc 

— 6,83 
— 5»93 
— 5’°4 
— 4,16 
~ 3G1 

~ 2,43 
— 1,62 
— 0,80 

0,00 
o,79 
1 >57 

+ 
+ 

,90 
,89 
,88 
>87 
,86 
>«3 
,82 
,80 
>79 
>7 8 

Barometer. 

3 r’° 
3°'5 
30-0 
29’5 
29-0 
28-5 
28-0 
27-5 
27-0 

Equation. 

+ I-57 
+ 079 

O'CO 
— O'So 

" — 1 -62 
— 2-45 
— 
— 4-16 
— 5’c4 

Difference. 

078 
0-79 
o-8o 
0-82 
0-83 
o-Sj 
c-86 
o-88 

The numbers in the firff column of this table exprefs 
heights of the quickfilver in the barometer in Englifh inches 
and decimal parts : the fecond column fhows the equation 
to be applied, according to the fign prefixed, to 412 of 
Bird’s Fahrenheit, to find the true boiling point for every 
fuch Hate of the barometer. The boiling point for all in- 
termediate Hates of the barometer may be had with luffici- 
snt accuracy, by taking proportional jparts, by means of the 

The Royal Society, fully apprized of the importance of 
adjuffing the fixed points of thermometers, appointed a 
committee of feven gentlemen to confider of the beH me- 
thod for this purpofe ; and their report is publifhed in the 
Phil. Tranf vol, Ixvii. part ii. art. 37. 

They obferved, that though the boiling point be placed 
fo much higher on lome of the thermometers now made than 
on others, yet this does not produce any confiderable error in 
the obfervations of the weather, at leaH in this climate ; for 
an error of i0y in the pofition of the boiling point, will 
make an error only of half a degree in the pofition of 9 2°, 
and of not more than a quarter of a degree in the point of 
62°. It is only in, nice experiments, or in trying the heat 
of hot liquors, that this error in the boiling point can be of 
much importance. 

In adjuHing the freezing as well as the boiling point, the 
quiekfilver in the tube ought to be kept of the fame heat as 
that in the ball. When the freezing point is placed at a 
confiderable diHance from the ball, the pounded ice fliould 
be piled to fuch a height above the ball, that the error 
which can arile from the quickfilver in the remaining part of 
the tube not being heated equally with that in the ball, fhall 
be very fmall, or the obferved point mull be correbled on 
that account according to the following table ; 

18 
Obferva- 
tions made' 
by a com- 
mittee of 
the Royal 
Society for 
a dj lifting 
the fixed 
points. 

Heafc 



THE 

19 
T able fop 
co: reeling 
the freez- 
ing ^ oint. 

Heat of the 
Air. 

Correftion. 

42° 
52 

62 
72 

82 

,00087 
,00174 
,00261 
,00348 
,0043 3 

ao 
The quitk- 
'filver in 
the ti.be 
ought to 
be heated 
to the fame 

The correftion in this table is expreffed in 1 oooth parts 
of the dillance between the freeing point and the lurface ot 
the ice : e. g. if the freezing point Hands feven inches above 
the furface of the ice, and the heat of the room is 6?, the 
point of 32* Ihould be placed 7 X 00261, or ,018 of an 
inch lower than the obferved point. A diagonal Icale 
will facilitate this correftion. 

The committee obferve, that in trying the heat of liquors, 
care fhould be taken that the quickillver in the tube ot the 
thermometer be heated to the fame degree as that in the 

this cannot be done conveniently, the obferved 

496 ] T H E . 
point, to which thermometers made in different places may 'Therir 
e a lily be adjufted. If poffible too, it ought to be a point at metq 
which a natural well-known body receives fome remarkable T 
change fronr the effects of heat or cold. Fahrenheit be- 
gan his fcale at the point at which fnow and fait congeal. 
Kirwan propofes the freezing point of mercury. Sir Ifaac 
Newton," Hales, and Reaumur adopted the freezing point 
of water. The objection to Fahrenheit's lowed; point is, 
that it commences at an artificial cold never known in na. 
ture, and to which we cannot refer our feelings, for it is 
what few can ever experience. There would be feveral 
great advantages gained, we allow, by adopting the freezing 
point of mercury. It is the lowed degree of cold to which 
mercury can be applied as a mealure ; and it would lender 
umveceffary the ule of the iigns plus and minus, and the 
exteniion of the Icale below o. But we objedl to it, that it 
is not a point well known; for few, comparatively fpeaking, 
who ufe thermometers, can have an opportunity of feeing 
mercury congealed. As to the other advantage to be 
gained by adopting the freezing point of mercury, namely, 
the abolition of negative numbers, we do not think it would 
counterbalance the advantage to be enjoyed by uiing a well- ball ; or if  —    - 

lo the lime heat (hu-jU be cotrefteJ on a“°“ny h|7pVrp™c" wo hno"''1 point. Befides, it may be aiked', Is there not apro. 

SKU. Ift'rlrt'the ir e^ elt “e“ hr t J S'S.’vo.. priory in ding negative numbers to exprefs the degree of , „ mult reier 10 uiur cxccuc. A cou which is a negative thing ? Heat and cold we can only 
Ixvn. part 11. ait. 37- -- ~ ’ • ’ ’ ‘ <•-1- ball. 

,rk «, “ widbreardkYhc choice of tubes, they ought to be ex- judge of by our feelings r the point then at which the fcale 
aaW evlinS. But though the dian.eler Ihould vary a Ihould commence, ought to be a pomt whmh can form to ns .. J J . r- , i ,  rrm- a it and b^bdri-S It la eafy to manage*that matter in the manner pro- a ftandard of heat and cold ; a point familiar to us from be- 

cal and ca- ^ 1 ! ‘ tbe -\bbe Nolkt II bv makin'r a fmall portion of mg one of the moft remarkable that occurs in nature, and 
!*•“»• fh°e quhkfflver e g. as much al fills up"an inch or half an therefore a point to which we can with mod clearnefs and 

q Aide backward and forward in the tube , and thus precrf.ou refer to m our minds on all occafions. 11ns » the Lecotis i!e inch, 
tom. iv. p 
2>16- 

2Z 
The nuni- 

Fhy/Exp. UiW1;.’ ‘“"i *"■” rAV :,0 ’ and from freezing point of water chofen by Sir Ifaac Newton, which 
' fl"d the Proport,on. of a l f.“8> J"1 'fca of all tie general changes produced in nature by cold is rhcuce to adjult the dwifrons to a fcale of the mo t perfect r

S
tm3rkablc. k is therefore the mod convenient 

equality. 1 he capnlary “.^S^he arc alfo more’fen- point for the thermometers to be ufed in the temperate and 

SEb com. Frigid zones ; we may fay over the globe, for eve,, in 
nmn exoe, ments has the internal diameter about the 40th the hotted countries of the tornd zone many ot the moun- 
or jotlfof an inch, about 9 inches long, -d n,de of .bin Ute thermometer0. 
glafs, that the nfe and iall of the mercury may be better ^ Mavrng P „ make ;t proptrli.,be 
feen. 

tied 

The next thing to be conf.dered, is of what number of underftood we will now fubjoin an account of thofethermmrall iiie ncxi umig u ^ ^ meters which are at prefent m molt general ule. iheleare 
Fahrenheit’s, De rifle’s, Reaumur’s, and Celfius’s. Fahren- 
heit’s is ufed in Britain, Deride s in Ruflla, Reaumur s in 
France, and Celflus s in Sweden. I hey are all mercurial 
thermometers. 

Fahrenheit’s thermometer confifts of a flender cylindrical Fa 
tube and a fmall longitudinal bulb. To the fide of the tube ^ 
is annexed a fcale which Fahrenheit divided into 600 parts, tr 

ber of de- degrees or divihons the fcale ought to coniift, and from 
grtes into point it ought to commence. As the number of the 

iSretuVht divifions of the fcale is an arbitrary matter, the kales which 
odbe divb have been employed differ much from one another m this 
led. circumftance. Fahrenheit has made 180 degrees between 

the freezing and boiling water point. Amonton’s made 73, 
and Sir Ifaac Newton only 34. There is, however, one 

At what 

^rh^metklTnw^rfio’M %e chofen as can eafily be dk/ded and beginning with that of the Severe cold which he had obfer- 
futdiM, and that the number of divifions fiould be fo great ved in Iceland m « 709, or that produced by furroundmg he 
't]mt these fhall feldom be occafion for fraSions, The number bulb ot the thermometer with a mixture of inow or beaten 
go chofen bv Reaunuir anfwers extremely well in this re- ice and fal ammoniac or lea alt. Hus he apprehended to 
La becaufe it can be divided by feveral figures without be the greateft degree of cold and accordingly he marked 
leavL a remainder; but it is too fmall a number : the con- it, as the beginning of h,s fcale, with o ; the point at 
fequence of which is, that the degrees are placed at too great which mercury begins to bod, he conceived to fhovv the 
a difiance from one another, and fradions mull therefore be greateft degree of heat, anu this he made the limit of h.s 
often employed. We think, therefore, that 160 would have fcale. The dulance between thefe two points he dm. 
been a more convenient number. Fahrenheit’s number .80 is into 600 equal parts or degrees; and by rials, he found 
large enouo-h, but when divided its quotient foon becomes that the mercury flood at 32 of thefe divifions, ^hen w - 

^ id h - ter j'df begins to freeze, or fnow or ice juft begins to 
^ As to the6point at which the fcale ought to commence, thaw : it was therefore called the degree of. the free?.- 

Point the various opinions have been entertained. If we knew the 
fhde ought beginning or lowed degree of heat, all philolophers wmitd 
to com- agree> that the lowed point of the thermometer ought to be 

fixed there; but we know neither the lowed nor the higheft 
degrees of heat; we obferve only the intermediate parts. 
AH that wc can do* then} is to begin it at fome invariable 

zneiice. 

ing point When the tube was i min cried in boiling wa- j 
ter the mercury rofe to 212, which therefore is the boiling 
point, and is juft 180 degrees above the former or freezing 1 

point. But the prefent method of making the fcale of 1 

thefe thermometers, which is the fort in moil common ufe, 
is iirft to immerse the bulb of the thermometer in ice or fnow 
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Plate 
DVII. 

•herme- fnow juft begiontng to thaw, and mark the place where the 
meter, mercury ftands with a 32 ; then immerge it in boiling water, 

and again mark the place where the mercury Hands in the 
tube, which mark with the num, 212, exceeding the former 
by 180; dividing therefore the intermediate fpace into 
j 80 equal parts, will give the fcale of the thermometer, 
and which may afterwards be continued upwards and down- 
wards at pleafure. 

Other thermometers of a fimilar conftru&ion have been 
accommodated to common ufe, having but a portion of the 
above fcale. They have been made of a fmall fize and 
portable form, and adapted with appendages to particular 
purpofes ; and the tube with its annexed fcale has often 
been enclofed in another thicker glafs tube, alfo hermeti- 
cally fealed, to preferve the thermometer from injury. And 

^ all thefe are called Fahrenheit's thermnm&ters. 
i rifle’s In 1733? M. De ITfle^of Peterfburgh conftru&ed a mer- 
rmume- curial thermometer on the principles of Reaumur’s fpirit 

thermometer. In his thermometer, the whole bulk of 
quickfilver, when immerged in boiling water, is conceived 
to be divided into 100,coo parts ; and from this one fixed 
point the various degrees of heat, either above or below it, 
are marked in thefe parts on the tube or fcale, by the va- 
rious expanfion or contraftion of the quickfilver, in all ima- 
ginable varieties of heat.—Dr Martine apprehends it would 
have been better if De ITfle had made the integer 100,000 
parts, or fixed point, at freezing water, and from thence 
computed the dilatations or condenfations of the quickfilver 
in thole parts; as all the common obfervations of the weather, 
&c. would have been exprefied by numbers increafing as 
the heat increafed, inftead of decreafing, or counting the 
contrary way. However, in praftice it will not be very 
eafy to determine exaftly all the divifions from the altera- 
tion of the bulk of the contained fluid. And befides, as 
glafs itfelf is dilated by heat, though in a lefs proportion 
than quickfilver, it is only the excefs oi the dilatation of the 
contained fluid above that of the ijlafs that is obferved ; and 
therefore if different kinds of glals be differently affefted by 
a given degree of heat, this will make a feeming difference 
in the dilatations of the quickfilver in the thermometers 
conftru&ed in the Newtonian method, either by Reaumur's 
rules or De 1’Ifle’s. Accordingly it has been found, that 
the quickfilver in De ITfle’s thermometers has flood at dif- 
ferent degrees of the fcale when immerged in thawing fnow: 
having Hood in fome at 1540, while in others it has been at 
ijfiv or even 158°. 

, The thermometer prefently ufed in France is called Reau- 
mur's; but it is very different from the one originally invent- 

'ermome ec* ^ R-eaumur ’n I73°> at,d defcribed in the Memoirs of 
r, the A'cademy of Sciences. The one invented by Reaumur 

was filled with fpirit of wine ; and tho’ its fcale was divided 
by the author into 80 parts, of which o was the freezing 
point and 80 the boiling water point, yet in fadt 80 was 
only the boiling point of the fpirit of wine that he employ- 
ed, which, as Dr Martine computes, correfponded with 180 
of Fahrenheit. But the thermometer now in ufe in France 
is filled with mercury'; and the boiling water point, which is 
at 80, corre1 p°nds with the 2 1 2th degree of Fahrenheit. 
The fcale indeed commences at the freezing point, as the old 
one did. The new thermometer ought more properly to be 
called De Luc's thermometer, for it was firft made by De 
Luc; and is in fail as different from Reaumur’s as it is from 
Sir Ifaac Newton’s. When De Luc had fixed the fcale, 
and finilhed an account of it, he (bowed the manufcript to 
M. De la Condamine. Condarmne advifed him to change 
the number 80; remarking, that Inch was the inattention 
of phyficians, that they would probably confound it with 
Reaumur’s. De Luc’s modeftv, as well as a predilection 

Vol. XVIII. Part II. 

27 ' 
caumur’s 

r rather 
)e Luc’s 

toge- 

for the number 80, founded, as he thought, on philofophical Therms 
reafon.s, made him decline following this advice. But he _u'v~£” . 
found by experience that the prediction of Condamine was 
too well founded. 18 

The thermometer of Celfius, which is ufed in Sweden, Celfius’s 
has a fcale of 100 degrees from the freezing to the boiling 
water point. _ 29 

Thefe are the principal thermometers now ufed in Europe ;How to 
and the temperatures indicated by any of them may be redu-compare 
ced into the correfponding degrees on any of the others by ^ 0 

means of the following fimple canons ; in which R figni- 
fies the degrees on the fcale of Reaumur, F thofe of Fah- 
renheit, and S thofe of the Swedifli thermometer. 

1. To convert the degrees of Reaumur into thafje of Fah- 
. Rxo '_ 

renheit; + 32 = F. 

2. To convert the degrees of Fahrenheit into thofe 01 
F — 32 X4 „ 

Reaumur;    = R. 
9 

3. To convert the Svvedifli degrees into thofe of Fahren- 
, . S X9 . heit; ——+ 32 = F* IjTVojier's 

Elements of 
\32X5_g CLemiftry. 

4. To convert Fahrenheit’s into Swedifh ; 
y 

y. To convert Swedifh degrees into thofe of Reaumur ; 

^ . . R X c 
6. To convert Reaumur’s degrees into Swediih;  ^ 

* 4 
= S. 

To fuch readers as are unacquainted with the algebraic 
expreflion ol arithmetical formulas, it will be fufficient to ex- 
prefs one or two of thefe in words to explain their ufe.—- 
1. Multiply the degree of Reaumur by 9, divide the pro- 
duct by 4, and to the quotient add 32, the fum expreffes 
the degree on the fcale of Fahrenheit.—2. From the degree 
of Fahrenheit fubtraCt 32, multiply the remainder by 4, 
and divide the produCt by 9, the quotient is the degree ac- 
cording to the fcale of Reaumur, &c. 

As many other thermometers have been ufed befides 
thefe, and confequently obfervations taken by them, it is of 
importance to have them placed in fuch a point of view that 
they may be eafily compared with any of thefe four now in 
general ufe. We therefore give them in Plate DVIL in 
the fame order as they' were arranged by' Dr Martine in his 
valuable Effay on the ConftruCtion and Graduation or 1 her- 
mometers, and at the fame time adding thofe of Celfius and 
De Luc. We call it by the name of De Luc for the fake 
of diftinguifliing it from Reaumur’s fpirit of wine thermo- 
meter, which may be feen in the fame Plate. 

It is unneceffary to deferibe any of thefe more minutely, 
as they are no longer uled. Thofe who wilh to read a more 
particular account of them may confult Dr Martine s Ef- 
iays. _ _ j_ 

As in meteorological obfervations it is neceffary to attend Account 
to the greateft life and fall of the thermometer, attempts of felf-regi- 
have been made to conftruCt a thermometer which might 
regiiter the greateft degree of heat, or greateft degree °ftcrs> 
cold, which took place during the abfcnce of the obferver. In -1 
1757 Eord Charles Cavetidifli’prelented to the Royal So* Lord 
ciety-of London a thermometer in two different forms ; the^arles^^ 
one contrived to mark the greateft degree of heat, and the thermonie- 
other the greateft degree of cold. . ter. 

The firft confifts of a glafs tube AB, with a cylindrical' plate 
bulb B at the lower end, and capillary at the top, over 
which there is fixed a glais ball C. 'I he bulb and part of 
the tube are filled with mercury, the top of which (hows the 

3 R degrees 

30 

DVI. 
3* 

% 
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The upper part of the tube above the index in the right hanil tube nfes and marks the great- Tt.erm*; 

- ' ‘ eft heat. 
paper was given into the Royal Society of 

3* 
Mr Six’s 
thermome- 
ter. 

%• 5- 

degrees of heat as ufual - 
tire mercury is filled with fpirit ot wine ; the ball C is al- 

' fo filled with the fame liquor almoft to the top of the capillary 
tube. When the mercury rifes the fpirit of wine is alfo 
raifed, and falls into the ball C, which is fo made that the 
liquor cannot return into the tube when the mercury links; 
confequently the height of the fpirit of wine in the balk 
added to that in the tube, will give the greateft degree of 
heat to which the thermometer has pointed fince latt pbfer- 
vation. When a new obfervation is to be made, the inftru- 
ment muft be inclined till the liquor in the ball cover the 
end of the capillary tube. 

In this thermometer it is evident that the mercury mull 
Ibe affe&ed by the weight and elafticity of the fpirit of wine, 
and therefore it will not correfpor.d to any of the common 
mercuri?.! thermometers. 

The thermometer for fhowing the greateft degree of cold 
is reprefented in fig. 4. by the crooked tube ABCD. This 
inftrument is filled with fpirit of wine, with the addition of 
as much mercury as rs fufficient to fill both legs of the fy- 
phon, and about a fourth or fifth part of the hollow ball 
C. We are not told what the proportion of mercury was 
to that of fpirit of wine. The degrees of heat are ftiown 
by the rife or fall of the mercury in the leg AB. The ther- 
mometer marks the greateft fall by means of the hollow ball 
C. When the mercury in the longer leg finks by cold, that 
in the Ihorter will rile and run over into the ball C, from 
which it cannot return when the mercury fubfides in the 
fhorter and rifes in the longer leg. The upper part of the 
fhorter leg will therefore be filled with a column of fpi- 
rits of a length proportional to the increafe of heat; the 
bottom or lower furface of which, by means of a proper 
fcale, will fhow how much the mercury has been lower than 
it is ; which being fubtra&ed from the-prefent height will 
give the loweft point to which the mercury has fallen. That 
the thermometer may be fitted for a new obfervation, the 
mercury muft be made to run back from the ball into the 
fhorter leg, by inclining the tube and heating the ball. 

In 1782 Mr Six propofed another felf-regiftering ther- 
mometer. It is properly a fpirit of wine thermometer, 
though mercury is alfo employed for fupporting an index. 
ab is a thin tube of glafs 16 inches long, and of an 
inch caliber : c de and fg b are fmaller tubes about ^th of 
an inch caliber. Thefe three tubes are filled with highly rec- 
tified fpirit of wine, except the fpace between d and g, 
which is filled with mercury. As the fpirit of wine con- 
trafts or expands in the middle tube, the mercury falls or 
rifes in the outfide tubes. An index, fuch as that repre- 
fented in fig. 6. is placed on the furface, within each of 
thefe tubes, fo light as to float upon it. k is a fmall glafs 
tube ^ths of an inch long, hermetically fealed at each end, 
and inclofing a piece of fteel wire nearly of its own lengih. 
At each end /, m, of this finall tube, a fhort tube of black 
glafs is fixed, of fuch a diameter as to pafs freely up and 
down within either of the outfide tubes of the thermcmeter 
c e or fh. From the upper end of the index is drawn a 
fpring of glafs to the fiuenefs of a hair, and about 4ths of 
an inch long ; which being placed a little oblique, preffes 
lightly againft the inner furface of the tube, and prevents 
the index from defeending when the mercury defeends. 
Thefe indexes being inferted one into each of the outfide 
tubes, it is eafy to underftand how they point out the great- 
eft heat or cold that has happened in the obferver’s ablence. 
When the fpirit of wine in the middle tube expands, it pref- 
fes down the mercury in the tube hf, and confequently 
raifes it in the tube e c ; confequently the index on the left 

meter. 

Fig. 7, 

hand tube is left behind and marks the greatefi cold, and 

In 179^ a   — —j— . j — 3, 
Edinburgh, deferibing two thermometers, newly invented,Rut)'ie

J
r. 

by Dr John Rutherford of Middle Bailiih ; the one for re-ford’s ther. 
giftering the higheft and the other for regiftering the low-mom«er. 
eft degree of heat to which the thermometer has rilen or 
fallen during the abfence of the obferves. An account of 
them may be found in the third volume of the d. ranfaftions 
of the Society. 34 

A new felf-regiftering thermometer has more lately been Mr Keith’s 
invented by Mr Keith of Ravelftone, which we confider a3^rraum^ 
the moft ingenious, fimple, and perfeft, of any which has 
hitherto appeared. Its fimplicity is fo great, that it 
requires only a very fhort defeription to make it intelli- 
gible. 

AB is a thin glafs tube about 14 inches long and Jths of 
an inch caliber, clofe or hermetically fealed at top. 1 o the 
lower end, which is open, there is joined the crooked glafs 
tube BE, feven inches long, and -rVhs of an inch caliber, 
and open at top. The tube AB is filled with the ftrongeft 
fpirit of wine, and the tube BE wfith mercury. This is 
properly a fpint of wine thermometer, and the mercury 13 
ufed merely to fupport a piece of ivory or glafs, to which 
is affixed a wire for raifing one index or depreffing another, 
according as the mercury rifes or falls. E is a Imall coni- 
cal piece of ivory or glafs, of fuch a weight as to float on 
the furface of the mercury. To the float is joined a wire 
called the Jloat-'ivb'e, which reaches upwards to H, where it 
terminates in a knee bent at right angles. I he float-wire, 
by means of an eye at a, moves eafily along the (mall harp* 
fichord wire GK. LL are two indexes made of thin black 
oiled filk, which flide upwards or downwards with a force’ 
not more than two grains. The one placed above the knee 
points out the greateft nie, and the one placed belo^v it 
points out the greateft fall, of the thermometer. 

When the inftrument is to be prepared for an obfervation, 
both indexes are to be brought clofe to the knee H. It is 
evident, that when the mercury rifes, the float and float wire* 
which can be moved with the Imalleft foice, wml be puflied 
upwards till the mercury become ftationary. As the knee 
of the float-wire moves upwards it will cany along with it 
the upper index L. When the mercury again fubfidee, it 
leaves the index at the higheft point to which it was railed, 
for it will not defeend by its own weight : As the mercuiy 
falls the float-wure does the fame ; it therefore brings along 
with it the lower index L, and continues to deprefs It till it 
again become ftationary or afeend in the tube ; in which cafe 
it leaves the lower index behind it as it had formerly left the 
upper. The fcale to which the indexes point is placed pa- 
raflel to the {lender harpfichord wore. It may be icen more 
diftinaiy in fig. 8. That the fcale and indexes may not be 
injured by the wind and rain, a cylindrical glafs cover, cloie 
at top, and made fo as to exactly fit the part FG, is placed 
over it. 

The ingenious inventor has another improvement in con* 
templation, which, if upon trial it be found to anfwer, will 
make this thermometer as perfe<£t as can be defired, provi- 
ded there do not arife fome errors from the variable prcfhue 
of the atmolphere. He propofes to adopt clock-woik to 
this thermometer, in fuch a way as to regifter with the ut- 
moft precifion the degrees of heat and cold for every month, 
day, and minute in the year. The principles on which this 
clockwork is to be formed we {hall forbear to defciibe, 
hoping that the author himfelf, after his experiment has met 
with the fuccefs which we ardently vvift), .will favour the 
world with his own account of it. 
^ Tli« 
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The fame ingenious gentleman has invented a felf-regifter- 

ing barometer, upon the fame principles with his felf-regi- 
ftering thermometer. We have had the pleafuve of feeing 
both ; and are convinced that they will fully gratify the 
withes of all who are engaged in meteorological fludies. He 
is alfo in expe&ation of being foon able to produce an air- 
thermometer free from the defeats of thofe which were 
formerly made, as he has found out a way of preventing 
it from being affefted by the preflure of the atmofphere. 

M. De Luc has defcribed the bell method of conftrmft- 
ing a thermometer, fit for determining the temperature of 
the air, in the menfuration of heights by the barometer. 
He has alfo fhown how to divide the fcale of a thermometer, 
fio as to adapt it for agronomical purpofes in the obfervation 
of refraftions. 

Mr Cavallo, in 1781, propofed the conftruftion of a 
thermometrical barometer, which, by means of boiling wa- 
ter, might indicate the various gravity of the atmofphere, 
or the height of the barometer. But as he does not fay 
that the inftrument has been tried with the defired fuccefs, 
we forbear to defcribe it. Thofe who wifh to know his 
ideas refpefting it may confult the Philofophical Tranfac- 
tions, vol. Ixxi. p- 524. 

The thermometers hitherto defcribed are very limited in 
their extent; they indeed point out to us the lowed degrees 
of heat which are commonly obferved even in cold climates, 
but they by no means reach to thofe degrees of heat which 
are very familiar to us. The mercurial thermometer extends 
no farther than to 600 of Fahrenheit’s fcale, the heat of boil- 
ing mercury ; but we are fare that the heat of folid bodies, 
when heated to ignition, or till they emit light, far exceeds 
'the heat of boiling mercury. 

In order to remedy this defeft, Sir Ifaac Newton, whofe 
genius overcame thofe obftacles which ordinary minds could 
not approach, attempted by an ingenious experiment to ex- 
tend the fcale to any degree required. Having heated a 

’mafs of iron red-hot, and expofed it to the cold air, he ob- 
ferved the time which elapfed till it became cold, or of the 
fame temperature with the air; and when the heat fo far 
decreafed that he could apply fome known meafure (as a 
thermometer) to it, he obferved the degrees of heat loft in 
given times ; and thence drew the general conclufion, that 
the quantities of heat loft in given fmall fpaces are al- 
ways proportional to the heat remaining in the body, 
reckoning the heat to be the excefs by which it is warmer 
than the ambient air. So that taking the number of mi- 
nutes which it took to cool after it came to a determined 
point in an arithmetical progreffion, the decrements of the 
heat of the iron would be continually proportional. Ha- 
ving by this proportion found out the decrements of heat 
in a .given time after it came to a known point, it was 
eafy, by carrying upwards the fame proportion to the be- 
ginning of its cooling, to determine the greateft heat which 
the body had acquired. This proportion of Sir Ifaac’s 
was found by Dr Martine to be fomewhat inaccurate. The 
heat of a cooling body does not decreafe exactly in propor- 
tion to that which the body retains. As the refult of many 
obfervations, be found that two kinds of proportion took 
place, an arithmetical as well as the geometrical propor- 
tion which Sir Ifaac Newton had adopted; namely, that 
the decrements of heat were partly proportional to the 
times (that is, that quantities of heat are loft in equal 
times), as well as partly in proportion to the ,-remaining 
heat ; and that if thefe two are added together the rule will 
be fufficiently accurate. By the geometrical proportion 
which Sir Ifaac Newton adopted he difeovered the heat of 
metals red-hot or in fufion. 

] THE 
This method, fo fuccefsfully purfued by Sir Ifaac, was Therma- 

fufficient to form a fcale of high degrees o1, heat, but was , mtt£t'- < 
not convenient for practical purpofes. Accordingly the 
ingenious Mr Jofiah Wedgwood, who is well known for Mr " 
his great improvement in the art of pottery, applied himfelf^d^- 
in order to difeover a thermometer which might be eafily^°°^s 

managed. After many experiments recorded in the Phi- rer £(1r 
lofophical Tranfadtions, but which it is unneceffary to detail medfur;ng 
in this place, he has invented a thermometer which marks high de. 
with much precifion the different degrees of ignition from^rees 

a dull red heat vifible in the dark to the heat of an air- ea 

furnace. This thermometer is extremely Ample. It con- 
fifts of two rulers fixed upon a fmooth fiet plate, a little 
farther afunder at the one end than at the other, leaving an 
open longitudinal fpace between them. Small pieces of alum 
and clay mixed together are made ©f fuch a fize as juft to en- 
ter at the wude end ; they are then heated in the fire along 
wuth the body whofe heat we wifh to determine. The fire, ac- 
cording to the degree of hea.t it contains, diminifhes or con- 
trails the earthy body, fo that when applied to the wide end 
of the gage, it will Aide on towards the narrow end, lefs or 
more according to the degree of heat to which it has been 
expofed. _ _ 40 

That this inftrument may be perfeilly underftood, wTe Defcribed. 
have given a reprefentation of it in Plate DVI. fig. 9. 
ABCD is a fmooth fiat plate; and EF and GH two 
rulers or flat pieces, a quarter of an inch thick, fixed fiat 
upon the plate, with the fides that are towards one another 
made perfectly true, a little farther afunder at one end EG 
than at the other end EH : thus they include between them 
a long converging canal, which is divided on one fide into a 
number of fmall equal parts, and which may be confidered as 
performing the offices both of the tube and fcale of the com- 
mon thermometer. It is obvious, that if a body, fo ad- Ph'ihfojJA- 
jufted as to fit exa&ly at the wider end of this canal, be after-ra/ 'iranf- 
wards diminifhed in its bulk by fire, as the tbennometera<f?/f"-> V(:,b 
pieces are, it will then pafs further in the can?.l, and more'xilv‘ 
and more fo according as the diminution is greater ; and 
converfely, that if a body, fo adjufted as to pafs on to the 
narrow end, be afterwards expanded by fire, as is the cafe 
with metals, and applied in that expanded ftate to the fcale, 
it will not pais fo far; and that the divifions on the fide will 
be the meafures of the expanfions of the one, as of the con- 
traftions of the other, reckoning in both cafes from that 
point to which the body was adjufted at fuft. 

1 is the body whofe alteration of bulk is thus to be mea- 
fured. This is to be gently pufhed or Aid along towards the 
end FH, till it is ftopped by the converging fides of the 
canal. 

Mr Wedgwood at firft ufed clay for his thermometer pieces;Thei mo- 
but he foon found it impoffible to procure freffi fupplies of the ter pieces, 
fame quality. He therefore had recourfe to an artificial prepa-0* whar 

ration. As the earth of alum is the pure argillaceous earth tocom^° ' 
which all clays owe their propervy of diminifhip.g in the fire, 
he mixed fome of this earth with the clay, and found it to 
anfwer his withes completely, both in procuring the nec^f- 
fary degree of diminution and of increafmg its unvitrefeibi- 
lity. The only way of afeertaining the proportion of alum 
earth to be added is by repeated trials. Mr Wedgwood 
found that 10 hundred weight of the porcelain clay of Corn- 
wall required all the earth that was afforded by five hundred 
weight of alum. But as the clay or alum differs in quali- 
ty, the proportion will alfo differ. There can now’, how- 
ever, be no difficulty in making thermometers of this kind, as 
common clay anfwers the purpofe very well, and alum-earth 
can eafily be procured. Thofe who wifh to fee a more par- 
ticular account of this fuhjedt may penile Mr Wedgwood’s 
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As Mr Wedgwood’s thermometer begins at the lowelt 
decree of ignition, and Fahrenheit’s goes no higher than the 
boiling point of mercury, Mr Wedgwood continued to fill 
up the interval of the Icale by ufing a piece of filver inftead 
of his common thermometer pieces ; and in this way he has 
found out that 130 degrees of Fahrenheit are equal to one 
of his. Fie has accordingly, by obferving this proportion, 
continued Fahrenheit’s fcale to the top of his own. We 
are now therefore enabled to give a fcale of heat from ihe 
liigheft decree o! heat produced by an air-furnace to the 
greateft degree of cold hitherto known, which was pro- 
duced at Hudfon’s Bay in December 1784 by a mixture of 
vitriolic acid and fnovv. Of the remarkable degrees between 
thele extreme points we ihall now lay before our readeis a 
i'cale. 

] 
Fahrenheit's 

fcale, 

Fahrenheit’s Wedsrwood’s 
fcale. icale. 

Extremity of Wedgewood’s fcale 322770 240“ 
Greateft heat of his imall air-furnace 21877 160 
Caft iron melts - - J7977 13° 
Greateft heat ofajeommon fmith’s forge 17327 125 
Welding heat of iron, 2 reateft J3427 95 
 leait - 12777 9° 
Fine gold melts - - 5237 32 

Fine iilver melts - « 4717 
Bwedifh copper melts - 45^7 27 
Brats melts - - 3^c7 2,1 

Fleat by which his enamel colours are 
burnt on - • I^57 ^ 

Red-heat fully vifible in day-light io77 0 

Red-heat fully vifible in the dark 947 1 

Mercury boils, alfo lintfeed and other 
exprefled oils - - 600 

Oil of turpentine boils - 5^° 
Bulphuric acid boils - - 54^ 
Read melts - - - 54° 
Bifmuth melts - - 4^® 
Tin melts - » 4°^ 
Sulphur melts - - 244 
[Nitrous acid boils - - 242 
Cows milk boils - - 213 
Water Boils - - 212 
[Human urine boils - - 2c6 
[Brandy boils - - 19° 
Alcohol boils - - 174. 
Serum of blood and white of eggs harden 136 
Tees wax melts - - 142 
Heat of the air near Senegal fometimes in 
Hens hatch eggs about - - 108 
Heat of birds from - - 103 to in 
Fleat of domeftic quadrupeds from 100 to 103 
Heat of the human body - 92 to 99 
Fleat of a fwarm of bees - 97 
Heat of the ocean under the equator 80 
[Butter melts - - - 74 
Vitriolic acid of the fpecific gravity of 1780 

freezes at - - 45 
Oil of olives begins to congeal - 43 
Heat of hedgehogs and marmots in a torpid 

ftate - - - 391- 
Water freezes and fnow melts 32 
Milk freezes - - 3° 
XJrine and common vinegar freezes 2.8 
Human blood freezes - - 25 
Strong wines freeze - - 20 

A mixture of one part of alcohol and three 
parts of water freezes - 7 

A mixture of fnow and fait freezes o to 4 
Brandy, or a mixture of equal parts of alcohol 

and water, freezes - - — 7 
Spirit of wine in Reaumur’s thermometer 

froze at Torneo - - —34 
Mercury freezes - - —39 or 43 
Cold produced by Mr Macnab at Hudfon’s 

Bay by a mixture of vitriolic acid and 
fnow - - - ■— 69 

THERMOPYLAE, (anc. geog.) ; a narrow pafs or 
defile, between the wafh of the Sinus Maliacus; on the 
eaft and fteep mountains, reaching to Oeta, made dreadful 
by unpaffable woods ; on the weft, leading from Theffaly 
to Locris and Boeotia. Thefe mountains divide Greece in 
the middle, in the fame manner as the Apennine does Italy; 
forming one continued ridge from Leucate on the weft to the 
fea on the eaft, with thickets and rocks interfperfed ; that 
perfons even prepared for travelling, much lefs an army en- 
cumbered with baggage, cannot eafily find a commodious 
pafiage. In the valley verging towards the Sinus Maliacus, 
the road is only fixty paces broad; the only military way 
for an army to pafs, if not obftrudled by an enemy ; and 
therefore the place is called Py/<e, and by others, on ac- 
count of its hot water, Tbermopyla. Ennobled by the brave 
ftand made by Leonidas and three hundred Spartans againft 
the whole army of Perfia; and by the bold refolution of 
blind Euthycus, choofing rather to fall there in fight, than 
return to Sparta, and elcape the common danger. Famous 
alfo for the Amphydtiones, the common council or ftates 
general of Greece, affembling there twice a yearjHpring 
and autumn. For an account of the battle of Thermopylae 
at which Leonidas with a handful of men engaged the Per- 
fian army, fee Sparta. 

THESE A, in antiquity, feafts celebrated by the Athe- 
nians in honour of Thefeus, confifting of fports and games, 
with mirth and banquets ; fuch as were poor and unable 
to contribute to them were entertained at the public ex- 
pence. 

THESEUS, a famous hero of antiquity ranked among 
the demi-gods, whofe hiftory is fabulous. He was the re- 
puted fon of ./Egeus king of Athens. He threw Sciron, a 
cruel robber, down a precipice ; faftened Procruftes tyrant 
of Attica to a bending pine, which being let loofe tore him 
afunder ; killed the Minotaur kept in the labyrinth by king 
Minos, in Crete ; and by the affiftance of that prince’s 
daughter, Ariadne, who gave him a clue, efcaped out of 
that labyrinth, and failed with his deliverer to the ifie of 
Naxos, where he had the ingratitude to leave her. 

Thefeus afterwards overcame the Centaurs, fubdued the 
Thebans, and defeated the Amazons. Fie affined his friend 
Pirithous in his expedition to the infernal regions to carry 
off Proferpine ; but was imprifoned by Pluto, till he was 
releafed by Hercules. He is alio faid to have eftablilhed 
the Ilihmean games, in honour of Neptune ; to have united 
the twelve cities of Attica ; and to have founded a re- 
public there, 1236 B. C. Son e time after, taking a 
voyage into Epirus, he was feized by Aidonius king of the 
Mulofiians ; meanwhile Meneftheus rendered himfelf mafter 
of Athens. But at length Thefeus being releafed from 
prifon, retired to Scyros, where king Lycomedes caufed 
him to be thrown from the top of a rock. Thefeus hrd fe- 
veral wives; the firft of whom was Helena the daughter 
of Tyndarus ; the fecond, Hypolita queen of the Amazons; 
and the laft, Phedra lifter to Ariadne, who punifhed him 
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rjij-iH for his infidelity to her filler, by her inceftuous pafiion for 

his fon Hippolitus. 
T!> THESIS, a general pofition which a perfon advances, 

and offers to maintain. In taking degrees in univerfities, the 
candidates are generally obliged to write a thefis, which they 
muft afterwards defend, 

THES1UM, base fluellin, in botany ; a genus of 
plants belonging to the clafs of pentandria, and order of mo- 
nogynia. The calyx is monophyllous, with the ftamina in- 
ferted into it: there is only one feed, which is inferior. 
There are 17 fpecies ; one of which is a Britifh plant, the 
linophyllum or baltard toad-flax. It has a foliaceous panicle 
with linear leaves, and flowers in June and July. 

THESPIS, a famous Greek tragic poet, and the firff 
reprefenter of tragedy at Athens. He carried his troop 
from village to village in a waggon, from which they per- 
formed their pieces. Alceftis was the firft tragedy they 
performed at Athens, 536 B. C. See Theatre. 

Thkssalian Chair, fo called from Theffaly, where chairs 
of this figure were moil in ufe ; it is recommended by Hip- 

] dt pocrates * in place of a machine for reducing a recent 
drt luxation of the fhoulder bone. The back of this chair is 
1 ' perpendicular to the feat, as Galen tell§ us ; by which con- 

llrutlion it is diftinguiihed and accommodated to the ope- 
ration. 

THESSALY, a country of Greece, whofe boundaries 
B have been different at different periods. Prooerly fpeaking, 

Theifaly was bounded on the fouth by the fouthern parts 
of Greece, or Graecia Propria ; eaft, by-the Aegean ; north, 
by Macedonia and Mygdonia ; and well, by Illyricum and 
Epirus. It was generally divided into four feparate pro- 

B. vinces, Theffaliotis, Pelafgiotis, Iftiasotis, and Phthiotis, to 
which fome add Magnefia. It has been feverally called 

I i JEmoma, Ptlafgtcum, Argos, Hellas, Argeia, Drynpis, PeJafgla, 
lenierh Pyrrhtea, &c. The name of Theffaly is derived from Thef- 
p/tbarjr. falnS? one of its monarchs. Theffaly is famous for a deluge 

which happened there in the age of Deucalion. Its moun- 
tains and cities are alfo celebrated, fuch as Olympus, Pelion, 
Offa, Lariffa, &c. The Argonauts were partly natives of 
Theffaly. The inhabitants ol the country paffed for a 
treacherous nation, fo that falfe money was called Tbejfdlian 
coin, and a perfidious action a Pheffahan deceit. Theffaly 
was originally governed by kings, till it became fubjeft to 
the Macedonian monarchs. The cavalry was univerfally 
efleemed, and the people were fuperflitious and addicted to 
the ftudy of magic and incantations. See Lucan. 6. v. 438', 
&c. ; Dionyf. '2*19 Curt. 3. c. 2 ; JElian, V. //. 3. c. 1 ; 
Pauf. 4. c. 36. 1. iO. c. i ; Mela. 2. c. 3 ; JuJlin 7. c. 65 
Diod. 4- 

Theffaly is now called Janna, a province of European 
Turkey, bounded by Macedonia on the north, by the Archi- 
pelago on the call, by Achaia or Livadia on the fouth, and 
by Epirus on the weft. 

THETIS, in Pagan mythology, the wife of Oceanus, 
and the mother of Nereus and Doris, who were married to 
each other; and from this marriage Iprung the nymphs of 
the earth and lea. Among the fea nymphs there was one 
named Thetis the Younger, who excelled all the reft in beauty, 
and for whom Jupiter conceived inch a paffion, that he re- 
folved to efpouie her : but being informed by the Deftiaies 
that Ihe would bring forth a fon who would rife above his 
father, he manned her to Peleus. To their nuptials all the 
gods and goddeffes were invited except Difcord, who, to 
be revenged for this contempt, threw a. golden apple into 
the affembly, on which was engraven, For the fairejh Ju- 
no, Pallas, and Venus, difputed for this apple ; but Paris 
being chofen to decide the difference, adjudged it to Venus, 
i’rom this marriage of Thetis and Pcleus Iprung Achilles, 

i l . ‘iBft'T' r 

THEURGY, Seivpy-ia, a name which the ancients gave Theurgy, 
to that iacrcd part of magic which we fometimes call white .rjJ]pS) 
magici or the white art. 

The word is formed from ©<0?, “ God,” and 'p^v “workj’L 
q. d. the art of doing divine things, or things which God 
alone can do : or the power of working extraordinary and 
lupernatural things, by invoking the names of God, faints, 
angels, &c. Accordingly, thole who have written of ma- 
gic in general, divide it into three pans: the firft where- 
of is called theurgy, as operating by divine or celeftiai means; 
the fecond, natural magic, performed by the powers ot na- 
ture ; and the third, comprehending necromancy, forcery, 
and witchcraft or magic, performed by the affiftance of de- 
mons or departed men. See Magic. 

THIBET. See Tibet. 
THlt^H, in anatomy. See Anatomy, n® 58. 
THINKING, a general name for any add or operation 

of the mind. See Metaphysics. 
THIRL AGE. See Law, n° clxx. 12—18. 
THIRST, an uneafy fenfation arifing from a deficiency 

of the laliva to moiften the inward parts- of the mouth. 
Hence ariles a ftrong delire for drink ; and thirft is a fymp- 
tom generally attending fevers of all kinds.—Thirft is beft 
allayed by acids ; water kept a while in the mouth, then 
fpit out, and repeated as required ; a bit of bread chewed 
with a little water, which latter may be gradually fwallow- 
ed ; if the perfon is very hot, brandy is the beft for holding 
in the mouth, but fhould be fpit out again : except in fe- 
vers, large draughts of cold water are hurtful. 

Prefer nation againjl Hunger and Thirst. See Hun- 
ger. 

THISTLE, a well known weed in corn-fields. In 
Britain there are eight fpecies of thiffles according to the 
vulgar arrangement; the cardans lanceolatus or fpear-thiftle, 
the nutans or mulk-thiftle, the paluftris or marlh-thiftle, 
the marianus or milk-thiftle, acanthoides or welted-thiftle, 
crifpus or curled-thiftle, onopordum acanthium or cot- 
ton thiftle, ferratula arvenfis or corn-thiflle. All thele, ex- 
cept the lalt, are annual or biennial, and therefore may 
be eaiiiy dellroyed by cutting them down before their 
feed ripens ; but the ferratula arvenfis is perennial, con- 
tinues in the earth increafing and throwing up new (hoots 
every year. Mr Curtis afeertained the annual increafe of 
its root, by planting in a garden a piece og the root two 
inches long and about the thicknefsof a gooie’s quill, and a 
fmall head of leaves. By the 2d of November the root, 
had extended itfelf eight feet, and when dug and waffled it 
weighed four pounds. 

As to the ufes of the thiftle, they are not well known. 
The corn-thiftle is eaten by the aft, and formerly was pull- 
ed with great care by the iarmers in fome* parts of Scotland 
ai-food for their horfes. For a botanical defeription of the 
different kinds ot thiftle, fee Carduus, Cactus, Dxpsaus, 
Onopordum, Serratula, Sonchus. 

Order of the 1 hist lb, or of St Andrew, a military order 
of knighthood in Scotland, the rife and inllitution of which 
is varioufly related by different authors. Lefley bifflop of 
Rols reports, that the night before the battle between 
Athelflan king of Northumberland and Hungus king of 
the Fiefs, a bright crois, in form of that whereon St 
Andrew (the tutelar faint of Scotland) fufFered martyrdom, 
appeared to Hungus ; who having gained the vicfory, ever 
after bore the figure of that crois on his banners. Others 
affert, that Achaius king of Scotland fir ft inftituted this 
order, after having made the famous league often five and 
derenfive with Charlemagne king of France. But although 
the thiftle had been acknowledged as the fymbol of the 
kingdom of Scotland from the reign of Achaius, yet 
6 lotr.e 
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iome refer the beginning of this order to Charles VTI. of 
France. Others place the foundation of it as low as the 

The chief and principal enfign is a gold collar compofed 
of thitiles and fprigs of rue interlinked with amulets of 

- gold, having pendent thereto the image of St Andrew 
with his crofs, and the motto, Nemo me imfune laces- 
set. “No body'(hall provoke me with impunity.” ^ 

ITe ordinary or common enfign worn by the knights is 
a flar of four filver points, and over them a green circle, 
bordered and lettered with gold, containing the faid 
motto, and in the centre is a thiftle ; all which is em- 

-broidered on their left breaft, and worn with the collar, 
with a green riband over the left (boulder, and brought 
under the right arm ; pendent thereto is the image of 
St Andrew, with his crofs, in a purple robe, within an oval 

«of gold enamelled vert, with the former motto; but fome- 
times they wear, encirlcd in the fame manner, a thinle 
crowned. _ 

About the time of the Reformation, this or-..er was 
dropped, till James II. of Great Britain refumed it, by crea- 
ting eight knights. The Revolution unfettled it again; 
and it lay neglected, till queen Anne, in i 703, reftored it to 
the primitive defign, of twelve knights of St Andrew. 

THLAPSI, BASTARD-CRESS, or mithridate-mujiard, in 
botany : A genus of plants belonging to the clais of te- 
tradvnamia, and ov&ev atfiiiculofa ; and in the natural fyftem 
ranging under the 39th order, Sillquofa. The pod is emar- 
ginated, obcordate, and polyfpermous; the valves are boat- 
fhaped and msrginato-carinated. There are 12 Ipecies ; of 
which fix only are natives of Britain, the arvenfe, hirtum, 
campejlre, montanum, perfohatum, zn&lurfa pajlons. 

1. The arvenfe, treacle-muftard or penny-crefs, has orbi- 
culate pods, and leaves oblong, fmooth, and fcalloped. It 
fmells like garlic, and has a white flower. 2. The htrtvm, 
or nerennial mithridate-muftard, has roundiih hairy pods; 
the1 cauline leaves are fagittate and villous. 3. ‘1 he cam- 
pejlfe, or mithridate-muftard, has roundifh pous, fagittate 
leaves, dentated and hairy. 4- Montanum^ or mountain mi- 
thridate muftard, has obcordate pods, fmooth leaves; the 
radical leaves forrewhat flefhy, obovate and entire ; the cau- 
line embracing tire (talk, and the corolla being larger than 
the calyx. 5. The perfoliaturv, or perfoliate treacle-muflard, 
has obcordate oods; the cauline leaves are fmooth and fub- 
dentate ; the petals of the length of the calyx, and the 
ftalk branchy. 6. The burfa pajloris, or (hepherd’s purfe, 
has obcordate pods; the radical leaves are pinnatifid. 

The feeds of fome of thefe fpecies have an acrid biting 
tafte, approaching to that of the common muftuid ; with 
which they agreeJnearly in their pharmaceutic properties. 
They are "rarely made ufe of any otberwife than as ingre- 
dients in the compofitions whofe names they bear ; though 
fome recommend them in different diiorders, preferably to 
the common muftard. 

THOLOU.SE. See Toulouse. 
THOMjEANS, TiiO'Mists. See Christians cf St 

"Thomas. 
THOMAS Aquinas. See Aquinas. 
St Thomas's Day, a fettival of the Chriftian church, ob- 

ferved on December 21. in commemoration of St Thomas 
the apcftle. 

St Thomas of Canterbury's Day, a feftival of the^ Ko- 
mifh church, cbferved on December 29. in memory of Tho- 

1 T H O 
mas Becket archbifliop of Canterbury, who was murdered, 
or, as the Romanifts fay, martyred, in the reign of king Th"' 
Henry II. 

Thomas the Reymour, called alfo Thomas Lermont, and 
Thomas of Er cel don, was bora at Erceldon, a village near 
Melrofe in Tweedale, in what year is uncertain ; but lie 
was an old man when Edward I. was carrying on war 
in Scotland. 

The character of Lermont as a prophet, and which was 
common to him with Linus, Orpheus, and other early poets 
in many countries, arofe, if we may believe Mackenyie in his 
Lives of Scottifh Writers, from his having conferences with 
Eliza, a nun and prophetefs at Haddington. Lermont put 
her predidlions into verfe, and thus came in for his (hare of r - - - ’ •- Pint the ptophetic fpirit. None of thefe ancient prophecies now 
remain; but the following, which pretends to be one of^ 
them, is given from a marrufeript of the time of Edward 
or II. The covmtefs of Dunbar is the lady famous for the 
defence of her cattle agakift the Engliftr. Tier proper title 
was Countefs of March ; but it was common in thefe times 
to ftyle a nobleman from his chief refidence. Thus Gilbert 
Strongbow, earl of Pembroke, is called Earl of Striguil, 
from his refidence at Striguil cattle, near Chepttow, Mon- 
moutbfhire, &c. 

La Countffe de Donlar demande a Thomas de EJfedoune, 
quant la guere d' Efcoce prendreit fyn. E yl Ta repoundy, ct dyt. 

When man as mad a kyng of a capped mon. 
When mon is levere other mons thyng than is owen. 
When londe thouys foreft, and forett ys felde. 
When hares kendles othe herfton. 
When Wyt and Wille wenes togedere. 
When mon makes ftables of kyrkes ; and deles caftleg 

wyth (lyes. • 
When Rokefbourh nys no burgh; ant market is at For- 

wyleye. 
When the aide is gan, and the newe is come that doue 

noht. 
When Bambourne ys donged with dede men. 
When men ledes men in ropes to buyen ant to fellen. 
When a quarter of whaty whete is chaunged for a colt 

of ten markes. 
When prude prikes, ant pees is leyd in prifoun. 
When a Scot ne may hym hude ate hare in forme, that 

the Englylh ne dial hym fynde. 
When ryht ant wrong allentc the togedere. 
When laddes weddeth lovedies. 
When Scottes fien fo latte, that for faute of (hip, by 

drouneth hemfelve. 
When (hal this bei 
Nouther in thine tyme, ne in myne. 
Ah comen, ant gone, 
Withinne twenty wynter ant on. 
In fa<?;, the prophecies of Lermont appear to have been 

merely traditional; nay, it feems doubtful if he ever pre- 
tended to fuch folly, notwithftanding Mackcnyie’s (lory ©f 
Eliza. The reverence of the people for a learned and re- 
fpe&able charaiter feems to have been the foie foundation 
of Thomas’s claim to prophecy. But, in the 16th cen- 
tury, prophecies wrere made, and aferibed to him, as well 
as others given to Bede, Merlin, &c. (a). They were 
printed at Edinburgh, 1615, reprinted 1680, and 1742. 

THOMISM. See Aquinas. 
THOMSON 

(a) Sib ilia and Banifter Anglicus are mentioned in the time of Edward IV. (MSS Cot. Dom. A. IX.) A long 
Latin prophecy of Bridlington is there given. Waldhave and Eltraine feem alfo Enghlh prophets. In the whole c&- 
lestion, therefore, Thomas is the only Scottifh one. 
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jfon. THOMSON (James), an excellent Brltifii poet, the fon 

of a Scotch divine, was born in the fhire of Roxburgh in 
1700, and was educated in the univerfity of Edinburgh 
with a view to the miniftrv. But his genius inclining him 
to the ftudy of poetry, which he foon found would be in- 
compatible with that of theology, or at lead might prevent 
his being provided for in that way in his own country, he 
relinquifhed his views of engaging in the facred function, 
and repaired to London in confequenee of fome encourage- 
ment which he had received from a lady of quality there, a 
friend of his mother. 

The reception he met with wherever he was introduced, 
emboldened him to, rifle the publication of his excellent 
poem on Winter.—This piece was publifhed in 1726; and 
from the univerfal applaufe it met with, Mr Thomfon’s 
acquaintance was courted by people of the flrft tafle and 
falhion. But the chief advantage which it procured him 
was the acquaintance of Dr Bundle, afterward Lifhop of 
Derry, who introduced him to the late lord chancellor Tal- 
bot ; and fome years after, when the elded fon of that no- 
bleman was to make his tour on the continent, Mr Thomfon 
was chofen as a proper companion lor him. The expecta- 
tions which his Winter had raifed, were fuliy fatisfied by the 
fucceflive publications of the other feafons ; of Summer, in 
the year 1727; o.f Spring, in the following year; and of 
Autumn, in a quarto edition of his works, in 1730. Be- 
hde the Seafons, and his tragedy of Sophonifba, written and 
afted with applaufe in the year 1729, he had, in 1727, 
publifhed his poem to the memory of Sir Ifaac Newton, 
with an account of his chief dilcoveries ; in which he was 
affifted by his friend Mr Gray, a gentleman well verfed in 
the Newtonian philofophy. That fame year the refentment 
of our merchants, for the interruption ot their trade by the 
Spaniards in America, running very high, Mr Thomfon 
zealoufly took part in it, and wrote his Britannia, to roufe 
the nation to revenge. 

With the Honourable Charles Talbot, our author vifited 
molt of the courts in Europe, and returned with his views 
greatly enlarged ; not only of exterior nature and tho works 
of art, but of human life and manners, and of the confti- 
tution and policy of the feveral dates, their connections, 
and their religious inditutions. How particular and judi- 
cious his obfervations were, we fee in his poem on Liberty, 
begun foon after his return to England. We fee at the 
fame time to what a high pitch his care of his country was 
raifed, by the comparifons he had all along been making 
of our happy government with thofe of other nations. To 
infpirehis fellow-fubjedts with the like fentiments, and fhow 
them by what means the precious freedom we enjoy may be 
preferved, and how it may be abided 01 lod, he employed 
two years in compofing that noble work, upon which he 
valued himfelf more than upon all his other writings. On 
his return to England with Mr Talbot (who foon after 
died), the chancellor made him his fecretary of briefs ; a 
place of little attendance, fuiting his retired indolent way 
of life, and equal to all his wants. From this office he was 
removed, when death, not long after, deprived him of his 
noble patron. He then found himfelf reduced to a flate of 
precarious dependence. In this filiation, having created 
lome few debts, and his creditors finding that he had no 
longer any certain fupport, became inexorable ; and imagi- 
ned by confinement to force that from his friends, which 
Ins moaefty would not permit him to afk. One of thefe 
occafions furnifhed Qm’n, the celebrated aftor, with an oi> 
portuniry of diiplaying the natural goodnefs of his heart, 
and the difintereifednefs of his friendfiu'p. Hearing that 
1 homfon was confined an a fpunging houfe for a debt of 
about 701. he repaired to the pla;e j ajid, having inquired 
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for him, was introduced to the bard. Thom Ton was a good 
deal diiconcerted at feeing Qmn, as he had always taken 
pains to conceal his wants ; and the more fo, as Quin told 
him he was come to fup with him. His anxiety upon this 
head was however removed, upon Quin’s informing him, 
that, as he fuppofed it would have been inconvenient to 
have had the iu'pper dreffed in the place they were in, he 
had ordered it from an adjacent tavern ; and, as a prelude, 
half a dozen of claret was introduced. Supper being over, 
and the bottle circulating pretty brifkly, Quin Card, “ It is 
time now we fhould balance accounts.” This aftonifhed. 
Thomfon, who imagined he had fome demand upon him; but 
Quin perceiving it, continued, “ Mr Thomfon, the pleafure 
1 have had in perufing your works I cannot eflimate at lefs 
than a hundred pounds, and I infill upon now acquitting 
the debt.” On faying this, he put down a note of that 
value, and took his leave, without waiting for a reply. 

The profits ariling from his works were not inconfider- 
able ; his tragedy of Agamemnon, afled in 1738, yielded 
a good fum. But his chief dependence was upon the 
prince of Wales, who fettled on him a handfome allowance, 
and honoured him with many maiks of particular favour. 
Notwithhanding this, however, he was refufed a licence for 
his tragedy of Edward and Eleanora, which he had pre- 
pared for the ftage in the year 1736, for fome political rea- 
fons. Mr Thomfon’s next performance was the Mafque ot 
Alfred, written in the year T740 jointly with Mr Mallet, 
by the command of the prince of Wales, for the entertain, 
ment of his royal Lighnefs’s court at Clifden, his iummer 
refidence. 

Mr Thomfon’s poem, entitled the Callle of Indolence, 
was his lalt work publilhed by himfelf; his tragedy of Co- 
riolanus being only prepared for the theatre, when a fatal 
accident robbed the world of one of the belt of men and 
belt of poets. He would commonly walk the diftance be- 
tween London and Richmond (where he lived) with any 
acquaintance that offered, with whom he might chat and 
rell himfelf, or perhaps dine by the way. One fummer 
evening being alone in his walk from town to Hammcrfmith, 
he had over-heated himfelf, and in that condition impru- 
dently took a boat to carry him to Kew; apprehending no 
bad confequence from the chill air on the river, which his 
walk to his houfe, towards the upper end of Kew-Iane, had 
always hitherto prevented. But now the cold had fo feized 
him, that the next day he was in a high fever. This, 
however, by the ufe of proper medicines, was removed, 
fo that he was thought out of danger ; till the fine weather 
having tempted him to expofe himfclf once more to the even- 
ing dews, his fever returned with violence, and with fuch 
fymptoms as left no hopes of a cure. His death happened 
on the 27th of Augull 1748. 

Mr Thomfon had improved his tafte upon the-finell-ori- 
ginals, ancient and modern. The autumn was hrs favourite 
feafon for poetical compolrtion, and the deep Irlesce of the 
night he commonly chofe for. his Rudies.* The amufement 
of his leifure-hours were civil and natural hiltory, voyages, 
and the bell relations of travellers, - Though he performed 
on no inftrument, he was paffionately fond of mufie, and 
would fometimes liften a lull hour at his window to the 
nightingales in Richmond gardens; nor was his tafte lefs 
exquifite in the arts of painting, fculpture, and architec- 
ture. As for the more diftinguilhing qualities of his mind 
and heart, they bell appear in his writings. There his de- 
votion to the Supreme Being, his love of mankind, , of his 
country, and friends, fliine out in every page ; his tender 
nefs of heart was fo unbounded, that it took in even ilia 
brute creation. It is not known, that through his whole 
hie lie ever gave any perfon a moment’s pain, either by his 

writings 



'Thmnfon 
II 

Thornhill 

T5 H O T £>®4 ^ i ri lx 
wr!t!„,rl „ otherwife. He took no pttrt In the politick of ThoenhlB ntrie ^ 
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undifturbed by both fides^ Thefe amiable virtues did jot 
failof their due reward; the applaute of the public atten, 
all his productions, and his friends loved him with an ei - 
thufiaflic ardour. .. . • , , . „„„ 

As a writer (fays Dr Johnfon), he is mtitled to one 
praife of the highett kind; his mode ot thinking, and o 
expreffing his thoughts, is original. His blank verfe is no 
more the blank verfe of Milton, or of any other poet, than 
the rhymes of Prior are the rhymes of Cowley. His num- 
bers, his paufes, his didion, are ot his own growth, with- 
out t ran fc riot ion, without imitation. He thinks m a pe- 
culiar train, 'and he thinks always as a man of gemus ; he 
looks round on Nature and on life with the eye which Nature 
bellows only on a poet; the eye that diftinguilhes, in every 
thimr reorelented to its view, whatever there is on which ima- 
p-ination can delight to be detained, and with a mind that at 
once comprehends the vaft, and attends to the minute. 
The reader of the Seafons wonders that he never faw before 
what Thornton {hews hirn, and that he never yet has .elt 
what Thomfon imprelfes.” , _ . , r 

His tellamentary executors were the lora Lyttelton, whole 
pare of our poet’s fortune and fame ceafed not with his hie; 
and Mr Mitchell, a gentleman equally noted for the truth and 
con Haney of his private friendlhip, and for his addr els and 
foirit as a oublic minilter. By their united mterefts, the or- 
phan play of Coriolanus was brought on the llage to the belt 
advantage ; from the profits of which, and the fale of ma- 
puferipts and other effeds, a handfome him was remitted 
to his lifters. His remains were depofited in the church 
of Richmond, under a plain ftone, without any infcnption. 
A handfome monument was ere&ed to him in Weftminfter 
abbey in the year 1762, the charge of which was defrayed 
-by the profits arifing from a fplendid edition ot all his works 
in 4_to ; Mr Millar the bookfeller, who had purchafed all 
Mr Thomfon’s copies, giving up his property on this grate- 
ful occafion. A monument has alio been ereded to him 
at the place of his birth. „ - , r r mj- 

THOR, the cldeft and braveft ot the fons of Odin and 
Fres, was, after his parents, the greateft god of the baxons 

7 h/-and Danes while they continued heathens., i hey believed, 
,/iary if that Thor reigned over all the aerial regions, which com- * ~ *   r 1 ..  that he Creat Bri- re(j ’njs {mmenfe palace, confiftmg of 540 halls; that he P e * . . . , , • -u.. end rin-prten vol ii. 
i>art 4, launched the thunder, pointed the lightening, and direfted 

the meteors, winds, and ftorms. To him they addreffed 
their prayers for favourable winds, refrelhmg rams, and 
fruitful feafons; and to him the filth day oi the we.k, 
which {till bears his name, was confecrated. 

THORAX. See Anatomy. 
White or Hjiv THORN. See Crataegus. . 
Thorn, a town of Poland, in Regal Pruffia, and m the 

palatinate of Culm. It was formerly a Hanleatic town, and 
Rill enjoys great privileges; is large and well fortified ; but 
.part of the fortifications, and a great number of houfes, were 
ruined by the Swedes in T703. It is feated on the Viftula, 
and contains icyooo inhabitants. E. Long. 18.42. N. 
Lat. 53.6. 

THORNBACK, in ichthyology. See Kaia. 
TPIORNHILL (Sir James), an eminent Englilh paint- 

er, was born in Dorfetlhire in 1676, of an ancient family ; 
bu’t was conltrained to apply to feme profeflion by the di- 

Diaionary ftreftes of his father, who had been reduced to the neceffity 
cf Painters, of felling his family-eftate. His inclination direfted him to the 

art of painting; and on his arrival at London he"applied to 
his uncle, the famous Dr Sydenham, who enabled him to 
proceed in the ftudy of the art under the direftion of a 
painter who was not very eminent. However, the genius 

inftruftor, and by an happy application of his talents he , 
made fo great a progrefs, that he gradually rofe to the high-^ 
eft reputation. 

His genius was well adapted to hiftorical and allegorical 
compofitions ; he pofieffed a fertile and fine invention ; and 
he Iketched his thoughts with great eafe, freedom, and fpi- 
iit. He excelled alfo equally in portrait, perfpedive, and 
architefture ; fhewed an excellent tafte for defign, and had a 
free and firm pencil. Had he been Jo fortunate as to have 
ftudied at Rome and Venice, to acquire greater correftnefa 
at the one, and a more exaft knowledge of the perfeaion 
of colouring at the other, no artift. among the moderns 
mio-ht perhaps have been his fuperior. Neverthelefs, he 
was fo eminent in many parts of his profeflion, that he muft 
for ever be ranked among the beft painters of his time ; and 
his performances in the dome of bt Paul s church at Lon- 
don, in the hofpital at Greenwich, and at Hampton-court, 
are fuch public proofs of his merit as will convey his name 
to pofterity with great honour. 

This painter lived in general efteem ; he enriched himtelt 
by the excellence of his wrorks ; was appointed Hate-painter, 
to Queen Anne, from whom he received the honour of 
knighthood ; had the Angular fatisfaftion to repurchafe his 
family eftate ; and was fo much diftinguilhed as to be elec- 
ted one of the members of parliament. Pie died in 1732. 

THOROUGH-wax, in botany. See Bupleurum. 
THOTH, or Theut, (called by the Phoenicians Taaut, 

by the Greeks Hermes, and by the Romans Mercury), 
was a Phoenician of very fuperior talents, and one of the 
civilizers of mankind. He was prime minifter to Ofins, 
whom, after his death, he deified ; and he was himfelf dei. 
lied by his countrymen the Egyptians, for the benefits that 
he had rendered to the human race. See Mercury, My- 
thology, n^ 34* and Polytheism, n 18. . 

THOUGHT, a general name for all the ideas conle- 
quent on the operations of the mind, and even on the opera- 
tions themfelves. See Metaphysics. 

Thought, in compofition. See Oratory, Part I. and 11. 
THOUINIA, in botany; a genus of plants belonging 

to the clafs of diandria, and order of monogynia. The co- 
rolla is quadripetalous ; the calyx quadripartite, and the an- 
thers fefiile. There is only one fpecies difeovered, the »«- 

THRACE, a country very frequently mentioned by the 
Greek and Latin writers, deriving its name, according to 
Jofephus, from Tiras one of the fons of Japhet- It was 
bounded on the north by mount Hasmus; on the fouth, by 
the YEgean Sea; on the weft, by Macedon and the river 
Strymon ; and on the eaft, by the Euxine Sea, the Helle- 
fpont, and the Propontis.—The rl hracif.n Cherfonefus is a 
peniniula inclofed on the fouth by the YEgean Sea, on the 
weft by the gulf of Melas, and on the call by the Helle- 
fpont ; being"joined on the north to the continent by a neck 

land about 37 furlongs broad. The inland parts ot 
Thrace are very cold and barren, the fnow lying on the 
mountains the greateft part of the year; but the maritime 
provinces are produftive of all forts of gram and neceflanes 
for life ; and withal lo pleafant, that Mela compares them 
to the molt fruitful and agreeable countries of Alia. 

The ancient Thracians were deemed a brave and warlike 
nation, but of a cruel and lavage temper ; being, accord- 
ing to the Greek writers, ftrangers to all humanity and 
good-nature. It was to the Thracians, however, that the 
Greeks were chiefly indebted for the polite arts that flounlhed 
among th.em ; lor Orphaeus, Linus, Mufteus, Thamyns, and 
Eumolpus, all Thracians, were the firft, as Euftathms in- 
forms us, who charmed the inhabitants of Greece with ttieir eloquence 
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eloquence and melody, and peifuadcd them to exchange thrafhing corn than the feet of animals, for it feparates the 
their fiercenefs ^or a fociable life and peaceful manners ; nay, grain from the ftraw and hulks both more effectually and 
great part of Greece was anciently peopled by I hracians. more expeditioufly ; yet it is liable to many objections. It is 
fereus, a dhracian, ^governed at Daubs in Phocis, where a very laborious employment, too fevere indeed even for a 

Pliny, 
'iii. 30. 
irgil, ' 
:org. iii, 
2. Cel ii 

Tilult. 
fo-II. 
tj faiah 
11 iii. 27. 

, ,.omer, II. 
.1. 495- 

the tragical ftory of Philomela and Progne was aCted. 
From thence a body of Thiacians paffed over to Euboea, 
and poffeffed themfelves of that illand. Of the fame nation 
were the Aqnes, Tembices, and Hyarthians, who made 
themfelves mailer* of Boeotia; and great part of Attica it- 
felf was inhabited by Thracians, under the command of the 
celebrated Eumolpus. It is not therefore without the ut- 
molt ingratitude and injuftice that the Greeks Ityle them 
Barbarians, fmee to them chiefly they were indebted both 
for the peopling and polifhing of their country. 

Thrace was anciently divided into a number of petty 
ftates, which were firlt fubdued by Philip of Macedon. On 
the decline of the Macedonian empire, the country fell un- 
der the power of the Romans. It continued under fubjec- 
tion to them till the irruption of the Turks, in whofe hands 
it Hill remains. 

THRASHING, in agriculture, the operation by which 
corn is feparated from the ftraw. This operation is per- 
formed in a variety of ways, fometimes by the feet of ani- 
mals, fometimes by a flail, and fometimes by a machine. 

The molt ancient method of feparating the corn from the 
ftraw was by the hoofs of cattle or horfes. This was prac- 
tifed by the Ifraelites, as we find from the books of Moles; 
it was alfo common among the Greeks and Romans*, 
flails and thralhing machines were alfo not uncommon 
among the.e nations j*. The flail which was ufed by the 
Romans, called bacillus, fujlis, or pertica, was probably no- 
thing more than a cudgel or pole. The thralhing machine, 
which was called tribula or tribulum, and fometimes truha, 
was a kind of fledge made of boards joined together, and 
loaded with ftone or iron. Horfes were yoked to this ma- 
chine, and a man was feated upon it to drive them pver the 
Iheaves of corn. 

Different methods are employed in different countries for 
feparating the corn from the ftalk. In the greateft part of 
France the flail is ufed ; but in the fouthern diftrifts it is 
generally performed by the feet of animals : animals are alfo 
ufed for the lame purpofe in Spain, in Italy, in the Morea, in 
the Canaries, in China, and in the vicinity of Canton, where 
the flail is alfo fometimes ufed. It appears that in hot cli- 
mates the grains do not adhere fo firmly to the ftalk as in 
cold counties, and therefore may be more eafily feparated. 
This will explain the reafon why animals are fo frequently 

ftrong man ; and as it is ufually the intereft of the thralher 
rather to thralh much than to thralh clean, a good deal of 
corn will generally be left upon the ftraw. It is therefore 
an objedt of great importance in hulbandry to procure a pro- 
per machine lor feparating the corn from the ftraw. 

The firft thralhing machine attempted in modern times, 
of which we have received any account, was invented in E- 
dinburgh by Mr Michael Menzies about the year 1732. 
It conlifted of a number ot inftruments like flails, fixed in 
a moveable beam, and inclined to it at an angle of ten de- 
grees. On each fide of the beam in which the flails were 
fixed, floors or benches were placed for fpreading the Iheave* 
on. The flails were moved backwatds and forwards upon 
the benches by means of a crank fixed on the end of an axle, 
which made about 30 revolutions in a minute. 

The fecond thralhing machine was invented by Mr Mi. 
chad Stirling, a farmer in the parilh of Dunblane, Perth- 
Ihire. Of this difeovery we have received a very accurate 
and authentic account from his fon, the Reverend Mr Robert 
Stirling minilter of Crieff. 

It is an old proverb, that neceffity is the mother of inven- 
tion. This was verified ©n the prefent occafion. Befides 
his ordinary domeftic fervants, Mr M. Stirling had occafiora 
fometimes to hire an additional number to thralh out hi<s 
grain, and frequently found it difficult to procure io many 
as he needed. This naturally led him to refledl whether 
the operation of thralhing could not eaiily b^ performed by 
machinery. Accordingly, fo early as the year 1753, under 
the pretence of joining in the amufementsof his children, he 
formed in miniature a watermill, in which two iron fprings, 
made to rife and fall alternately, reprefented the motion of 
two flails, by which a few Italics of corn put under them 
might be fpeedily thralhed. This plan he executed on a 
fcale fufficiently large w thin two years after, making the 
fpi ings about ten feet long, each of which had one end firmly 
ferewed into a folid plank, and the other terminated in a 
round batoon of folid iron, two feet long and above an inch 
in diameter. Under thefe the Iheaves were conveyed gradual- 
ly forward in a narrow channel or trough, by palling between 
two indented horizontal cylinders, limilar to thofe now ufed 
in molt of the thralhing mills in that part of the country, 
and called feeders. In this manner the thralhing was exe- 
cuted completely, and with conliderable rapidity ; but as the . . ' . . * . *  . , UULdbtUl 

employed in hot countries for treading out the corn ; where- operation was performed on a low floor, and no method con 
.as in cold climates we know thev are feldom tried, and have triveH inr ^arrv.'ncr   —   .as in cold climates we know they are feldom tried, and have 
no reafon to fuppofe that they would anfwer the purpofe. In 
the Me of France in Africa, rice and wheat are thrafhed 
with poles, and maize with fticks ; for it has not been pof- 
fible to teach the negroes the ufe of the flail. 

The animals ufed for treading out corn are, oxen, cows, 
horfes, mules, and even affes when the quantity is not great. 
The operation is performed in this manner : The Iheaves, af- 
ter being opened, arc fpread in fuch a manner that the ears 
of the corn are laid as much uppermoft as pofiible, and a man, 
Handing in the centre, holds the halters of the cattle, which 
are made to trot round as in a manege ; whilft other men 
with forks lhake the ftraw up from time to time, and the 
cattle are trotted over it again and again till they have beat- 
en out all the grain. This method is expeditious enough ; 
but befides bruiling a confiderable quantity of corn, it requires 
•a great many cattle, and injures the legs of the horfes and 
mules, which are preferred before cows and oxen for this 
work. 

I he flail is undoubtedly a much better inftrument for 
Vol. XVIII. Fait II. 

trived tor carrying off the ftraw, the accumulation of it pro- 
duced fuch conrufion, and the removal of it was attended with 
fuch danger, that this fcheme was very foon entirely aban- 
doned. The mortification arifing from difappoincment, and 
Specially the icoffs of his neighbours, for what was univer- 
fally accounted an abfurd and ridiculous attempt, lerved on- 
ly to ftimulate the exertions of the inventor to accomplifh 
his defigns on another plan. 

Laying afide therefore the iron fprings with the feeders, 
and all the apparatus adapted to them, he retained only an 
outer or water wheel, with an inner or co j wheel moving on 
the fame axle ; to this inner wheel, which had 48 teeth or 
cogs, he applied a vertical trundle or pinion, with feven 
notches, the axle of which paffed through a floor above the 
wheel, and having its upper pivot fecured in a beam fix 
feet above that floor. At the diftance of three feet three 
inches above the floor two ftraight pieces of fqHired wood, 
each four feet long, paffed through the axle of the trundle 
at right angles, forming four arms, to be moved round ho- 
rizontally. To the extremities of thefe anus were fixed 

3 S four 
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each 20 inches long, and eight broad macnme nowcvcr, w* , 5 Al,r„vJ „ K^t^r fatP /--» Thrathing. four iron plates, —   ' f 

«—V at tlie end next the arms, but tapering towards a point 
at the other end. This large horizontal fly, con (halting 
four thrafhers, was inclofed within a woocen cyhnc n- 
cal box three and an half feet high and eight in diameter. 
On the top of the box was an opening or port (two or three 
■ports were made at firft, but one was found fuffictent) eight 
inches wide, and extending from the circumference a toot 
and an half towards its centre, through which the corn 
fheaves defeeuded, being firtt opened and laid one by one 
on a board with two ledges gently declining towards the 
port: on which board they were moderately preffed down 
with a boy’s hand, to prevent them from being too haltily 
drawn in by the repeated ftrokes of the thrafhers. Within t re 
box was an inclined plane, along which the draw and grain 
fell down into a wide wire riddle two feet fquare, placed 
immediately under a hole of nearly the fame fize. 1 he 
riddle received a jerk at every revolution of the fpindle hom 
a knob placed on the fide of it, and was inflantly thruft back- 
ward by a fmall fpring preffing it in the oppoiite diredtion 
The fhorc draw, with the grain and chaff which pafled 
through the wide riddle, fell immediately into an oblong 
ftrait riddle, which hung with one end raffed and the other 
depreffed, and was moved by a contrivance equally Ample 
as' the other ; and having no ledge at the lower end, the 
long chaff which could not pafs through the riddle dropped 
from thence to the ground ; while the grain and mod of 
the chaff falling through the riddle into a pair of common 
barn-fanners that flood under it on the ground door, the 
ftrong grain, the weak, and the chaff, were ad feparated 
with great exadnefs. The fanners were moved by a rope 
«r band running circuitoufly in a (hallow niche cut on the 
circumference of the cog-wheel. The ftraw collected gra- 
dually in the bottom of the box over the wide riddle, and 
through an opening two and an hair feet wide, and as much 
in height, left in that fide of the box neared the brink of 
the uoper floor, was drawn down to the ground with a 
rake by the perfon or perfons employed to form it into 
flieaves or rolls. », 1 1 e.- 

Such was thethrafhing mill invented by Mr Michael Stil- 
ling, which, after various alterations and improvements, 
he completed in the form now deferibed, A. D. 175;- 
experiment it was found that four bolls of oats, Linlithgow 
meafure, could be thrafhed by it in 25 minutes. From that 
period he never ufed a common flail in thrafhing, except for 
humbling or bearding barley. _ In every other kind of gram 
he performed the whole operation of thrafhing with the mil,; 
and continued always to ufe it till 1772, when he retired 
from bufmefs, and his thrafhing mill became the property 
■of his fecond fon, who continues to ufe it with equal advan- 
tage and fatisfadion. Several machines were condru&ed 

1 oti the fame plan, particularly one near -Stirling, under Mr 
Stirling’s diredion, for MrMoir of Leckie, in 1765, which, 
we underftand, has been ufed ever fmee, and gives complete 
fatisfadion to the proprietor. There was another ereded 
in 1778 by Mr Thomas Keir (in the parifh of Muthil and 
county of Perth), who has contrived a method of bearding 
barley with it: and by the addition of a fmall fpindle with 
fhort arms contiguous to the front of the box, and moved by a 
band common to it and the great fpindle to which it is pa- 
rallel, the llraw is fhaken and whirled out of the box to the 
ground. That this machine did not come immediately into 
general ufe, was owing partly to the fmallneP or the farms 
in that part of the country, whole crops could eafily be 
thrafhed by the few hands neceffanly retained on them for 
other purpofes ; and chiefly to an apprehenfion that the 
machine could only be moved by water ; an apprehenfion 
which experience proves to be entirely groundlels. I. he 

the worthy inventor, and certainly deferved a 
than it was deftined to undergo. 

A third threfhing mill was invented in 1772, by two per- 
fons nearly about the fame time, and upon the fame prm. 
doles. The inventors were, Mr Alderton who lived near 
Alnwick, and Mr Smart at Wark in Northumberland. The 
operation was performed by rubbing. The (heaves were 
carried round between an indented drum of about fix feet 
diameter, and a number of indented rollers arranged round 
the circumference of the drum, and attached to it by means 
of fprings ; fo that while the drum revolved, the fluted 
rollers rubbed the corn off from the ftraw by rubbing agaunt 
the (lutings of the drum. But as a confiderable quantity of 
the grain was bruifed in palling between the rollers, the 
machine was foon laid afide. ...... 

In 1776 an attempt was made by Mr Andrew Meikle, 
an ingenious millwright in the parifb of Tymngham, Eait 
Lothian, to conftruft a new machine upon the principles 
which had been adopted by Mr Menzies already mentioned. 
This confdted in making joints in the flails, which Mr 
Menzies had formed without any. But this machine, after 
much labour and expence, was foon laid ahde, on account 
of the difficulty of keeping it in repair, and the fmall quan- 
tity of work performed, which did not exceed one boll or 
fix" Winchefter bufhels of barley per hour. . . 

Some time after this, Mr Francis Kinloch, then junior of 
Gilmerton, having vifited the machine invented m Nor- 
thumberland, attempted an improvement upon it. Me in- 
doled the drum in a fluted cover ; and inftead of making the 
drum itfelf fluted, he fixed upon the outfide of it four fluted 
pieces of wood, which by means of fprings could be railed a 
little above the circumference of the drum, fo as to pvefs 
againft the fluted covering, and thus rub off the eats of corn 
as the fheaves paffed round between the drum and the fluted 
covering. But not finding this machine to anfwer his expec- 
tation (for it bruifed the grain in the fame manner as the 
Northumberland machine did), he fent it to Mr Meikle* 
that he might, if poffible, redify its errors. 

Mr Meikle, who had long direded his thoughts to this 
fubjed, applied himfelf with much ardour and perfeverance 
to the imorovement and corredion of this machine ; anc af- 
ter fpending a good deal of time upon it, found it was con- 
flruded upon principles fo erroneous, that to improve it was. 
impra&icable. 

At length, however, Mr Meikle’s own genius invented a 
model, different in principle from the machines which had 
already been conftruded. This model was made in the year 
178c ; and in the following year the firft thrafhing machine 
on the fame principles was ereded in the neighbourhood of 
Alloa, in the county of Stirling, by Mr George Meikle the 
fon of the inventor. This machine aniwered coippietely 
the wifhes of Mr Stein, the gentleman for whom it was 
ereded, who gave the moft ample teftiraony ot his fat is, ac- 
tion both to the inventor and to the public. I he fame or 
this difeovery foon fpread over the whole country, and a 
great many farmers immediately applied to Mr Meikle, de- 
firino to have thrafhing mills ereded on their farms. 1 he 
difeovery, it appeared, would be profitable, and it was rea- 
fonable that the inventor fhould enjoy the profits o. 
vention. He accordingly applied for a patent ; which, 
after confiderable expence, arifing from the oppofition ot 
feme perfons, who claimed a (hare in the difcovery, was 
g•■anted. Thefe machines are now becoming very common 
in many parts of Scotland, and are increafing very coniider- 
ablv in number every year over all the united kingdom. _ 

We will m w endeavour to deferibe this machine in its 
moil improved ftate } which is fo Ample, that with the affift- 
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Thruftfag- ance of a plate, exhibiting the plan of elevation, n® i. the 
t—v ground plan, nQ 2. and the 3d fhowing its efiential parts in 

a diftinft manner, we hope it will be eafily underftood 
by all our readers who have not had an opportunity 
of feeing it. The power employed for turning that part 
of the machine which feparates the corn from the ftraw 
is produced by four wheels (when moved by horfes), the 
teeth of which move in one another and turn the drum, on 
which four fcutchers are fixed. The (heaves are introduced 
between two fluted rollers, which hold them firm, and draw 
them in gradually, while the fcutchers ftrike off the grain 
from the ftraw as it paffes through. This will fuffice for a 
general idea of this machine. We will now be more parti- 
cular. 

The large fpur-wheel A, n° 1. and 2. which ha* 276 cogs, is 
horizontal, and moves the pinion B, which has 14 teeth. The 
pinion B moves the crown-wheel C, which has 84 teeth ; the 
wheel C moves a fecond pinion D, which has 16 teeth ; and 
the pinion D moves the drum HIKL. The drum is a hol- 
low cylinder three feet and an half diameter, and placed ho- 
rizontally ; on the outfide of which the fcutchers are fixed 
by ftrong ferew bolts. The fcutchers confift of four pieces 
of wood, faced on one fide with a thin plate of iron, placed 
at an equal diftance from each other, and at right angles to 
the axis of the drum. 

The (heaves are fpread on an inclined board F, n° 3. from 
which they are introduced between two fluted rollers GG 
made of caft iron, about three inches and an half in diame- 
ter, and making about 3? revolutions in a minute. As 
thefe rollers are only about three quarters of an inch diftant 
from the icutchers or leaves of the drum HIKL, they 
ferve to hold the (heaves faft, while the (cutchers a, b, c, d, 
moving with prodigious velocity, feparate the grain com- 
pletely from the ftraw, and at the fame time throw out both 
grain and ftraw upon the concave rack M, lying horizon- 
tally with (lender parallel ribs, fo that the corn paffes through 
them into a hopper N placed below. From the hopper it 
paffes through a harp or riddle O into a pair of fanners P, 
from which, in the moft improved machines, it comes out 
clean and fit for the market. The ftraw, after being thrown 
by the fcutchers a, by c, dy into the rack, is removed from 
it by a rake QRST into a place contiguous V. The rake 
confiffs of four thin pieces of wood or leaves ; on the end 
of each of thefe leaves is ranged a row of teeth e,fygy h five 
inches long. The rake moves in a circular manner in the 
concave rack, while the teeth catch hold of the ftraw, and 
throw it out of the rack. Thefe are all the effential parts 
of the machine ; the reft may be eafily underftood by the re- 
ferences to the Plate. W is the horfe courfe, n° 1, which is 
27 feet diameter. X is the pillar for fupporting the beams 
on which the axle of the Ipur-wheel is fixed. YYY are 
three fpindles for moving the two fluted rollers, the rake, 
and fanners. To the defer iption now given we have only 
to add, that the drum has a covering of wood Z at a fmall 
diftance above it, for the purpofe of keeping the (heaves 
clofc to the fcutchers. 

The advantages of this machine are many. As the drum 
makes 300 revolutions in a minute, the four fcutchers to- 
gether make 1 200 ttrokes in the tame fpace of time. From 
fuch power and velocity, it is evident that much work muff 
be performed. When the hotles go at the rate of two and 
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one-third milej per hour, from three to fix bolls will he Thraflrlnf 
thrafhed ; but as the quantity thrafhed will be lefs when the It 
ftraw is long than when it is fhort, we fhall take the ave-, ^a " ^ 
rage at four bolls. One gentleman, whofe veracity and ac- 
curacy we can depend on, affures us, that his mill thrafhed 
63 bolls in a day; by which, we fuppofe, he meant o hours. 
To prove the fuperior advantage of this machine to the com- 
mon method of thrafliing with flails, a gentleman ordered 
two equal quantities of oats to be thralhed by the mill and 
by flails. When the cor n was cleaned and meafured. he ob- 
tained T-’jth more from the (heaves thrafhed by the mill than 
from thofe thrafhed by the flail. We are alfo informed 
by another gentleman who has ftudied this machine with much 
attention, and calculated its advantages with care, that, in- 
dependently of having the corn much cleaner feparated 
from the ftraw than is ufually done by flails, there is a faving 
of 30 or 40 per cent, in the expence of thrafhing. 

The number of oerfons requifite for attending the mill 
when working is fix : One perfon drives the horfes ; a fe- 
cond hands the (heaves to a third, who unties them, while 
a fourth fpreads them on the inclined boards and preffes 
them gently between the rollers; a fifth perfon is neceffary 
to riddle the corn as it falls from the fanners, and a fixth to. 
remove the ftraA’ (a). 

This machine can be moved equally well by water, wind, 
or horfes. Mr Meikle has made fuch improvements on the 
wind-mill as to render it much more manageable and conve- 
nient than formerly ; and we are informed many wind mills 
are now erefttng in different parts of the country. As to 
the comparative expence of thefe different machines, the 
ereftion of the horfe machine is leaft; but then the expence 
of employing horfes muft be taken into confideratioa. One 
of this kind may be ere&ed for. L. 70. A water mill will 
colt L. 10 more on account of the expence of the water- 
wheel. A wind-mill will coft. from L. 200 to L. 300 
Sterling. 

THRAVE of CoRNy an exprefixon denoting 24 (heaves, 
or four (hocks of fix (heaves to the (hock ; though in. fome 
countries they only reckon 12 (heaves to the thrave. 

THRASYBULUS, a renowned Athenian general and 
patriot, the deliverer of his country from the yoke of the 
30 tyrants, lived about 294 B. C #. * ;-,ee Att>^ 

THRASYMENUS LACUS (anc. geog.),alakeofEtru-<ra, n° 199 
ria, near Perufia, and not far from the Tiber, fatal to the—^74* 
Romans in the Punic war. Now II Lago de Perugia on the 
Ecclefiaftical State. 

THREAD, a fmall line made up of a number of fine 
fibres of any vegetable or animal fubftance, fuch as flax, 
cotton, or filk ; from which it takes its name of linen, cot- 
ton, or filk thread. 

Dyeing Thread Black. Linen and cotton thread may 
be dyed of a durable and deep black by folution of iron in 
four beer, in which the linen is to be deeped for fome time, 
and afterwards boiled in madder. See the article Dyeing, 

87. 
Thread may be eafily bleached by the oxygenated muria- 

tic acid difeovered by Mr Scheele This acid whitens 
cloth remarkably well, but it is dill more advantageous for 
bleaching thread. M. Welter has formed at Lifle, with 
two partners, an eftabliihment ior bleaching thread with 
great fuccefs, and he has already begun fome others. He 

3 S 2 has 

(a) We add, on the authority of an experienced farmer, that of the fix perfons neceffary to attend the thrafhing ma- 
chine, only two can in juffice be charged to the account of the machine ; namely, the perfon who manages the horfes, and 
the one who feeds the machine : For in the ufual mode of thrafhing by the flail, it requires the fame number ot perlona 
as the thrafhing machine does to clear an equal quantity of coin from the chaff in the fame time. 

C 5°7 ] 
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Threaten- has found that 10 or 12 leys and as many immerfions are 

required for fame forts of thread ; and that the thread may 
Thuinus be furrounded with the liquor, it is neceffary to place it, 
W-y—iquite loofely, in a bafket, which permits the liquor to 

penetrate to all its 1'urfaces: when the liquor is much 
weakened, it is ftill fit to be ufed for the bleaching of 
cotton. # r i r 

rfhofe who wifh more information upon the power ul et- 
fefts of the oxygenated muriatic acid in bleaching, as well 
as on the cheapeft method o! preparing it, may confult a Pa- 
per written by M- Berthollet, and publiflied in the^ Annales 
de Cbimie, a tranflation of which is given in the Repert. of 
Arts, vol. i. T_ . • , 

THREATENING letters. Knowingly to fend any 
letter without a name, or with a fiftitious name, demanding 
money, or any other valuable thing, or threatening (with- 
out any demand) to kill or fire the houfe of any perlon, is 
made felony without benefit of clergy. And fending let- 
ters, threatening to accufe any perfon of a crime punifhable 
with death, tranfportation, pillory, or other infamous pu- 
nifhment, with a view to extort from him any money or 
other valuable chattels, is pumfhable by hatute 30 
c. 24. at the difcretion of the court, with fine, imprifon- 
ment, pillory whipping, or tranfportation for feven years. 

THRESHING. See Thrashing. 
THRIFT, in botany. See Statice. 
THR1NAX, small Jamaica fan palm, in botany; 

s genus of plants belonging to the natural clafs of pa/n*, 
and order of flabellifolia. The calyx is fexdentate ; there 
is no corolla ; there are fix ftamina ; the ftigma is emargi- 
nate, and the berry monofpermous. This plant was brought 
from Jamaica to Kew garden by Dr William Wright. 

THRIPS, a genus of infe&s belonging to the order of 
hemiptera. The roftrum is obfcure, or fo fmall as to be 
fcarce perceptible. The antennas are filiform, and as long 

^1^£ thorax. 1 he body is (lender, and of equal thicknefs 
in its whole length. I he abdomen is reflexible, 01 bent up- 
wards. The four wings are extended, incumbent upon the 
back of the infeft, narrow in proportion to their length, 
and crofg one another at fome diftance from their bafe. 
The tarfi of the feet are compofed of only two articulations. 

There are eleven fpecies mentioned by Gmelin; of which 
three are natives of Britain ; the phyfapus, juneperina, and 
fafciata. . r • , 1 , 

THROAT, the anterior part of an animal, between the 
bead and the {boulders. 

THROAT-wort. See Campanula. 
THRONE, a royal feat or chair of ftate, enriched with 

ornaments of archi edlure and fculpture, railed on one or 
more fteps, and covered with a kind of canopy. Such are 
the thrones in the rooms of audience of kings and other fo- 
vereigns. 

THROSTLE, in ornithology. See Turdus. 
THRUSH, in ornithology. See Turdus. 
Thrush, or Aphtha. See Medicine, n° 233. 
THRY ALLIS, in botany ; a genus of plants belonging 

to the clafs of decttndvh, and order of monogynia; and in 
the natural fyftem ranging under the 38th order, Tricocca. 
The calyx is quinquepartite ; there are five petals, and the 
capfule is tricoccous. There is only one ipecies known, the 
Irafilienjis. 

THUANUS (Jacobus Auguftus), youngeft fon of the 
prefident de Thou, was famous for the depth and erudition 
of his works. He was born in 1553 ; and having finiftied 
his ftudies and travels, was made prefident a-Mortier, and 
took poffeffion thereof in 1395. He was employed in fe- 
vsrai important offices of ftate, and in reforming the uwi- 

J08 ] THU  
verfity of Paris ; which he difeharged with fo much pru- Thueydi. 
dence, that he was efleemed the Cato of his age, and the 
ornament of Fratlce. He wrote the hiftory of his own time 
in Latin, from the year 1543 to 1608, in 138 books; a 
work, both for fubjeft and ftyle, worthy or the ancients- He 
alfo left memoirs of his own life, befides poems; and died at 
Paris, 1617. 

THUCYDIDES, a celebrated Greek hiftorian, was 
born at Athens 471 B. C. He was the fon of Olorus, and 
grandfon of Miltiades, who is thought to have been defcCnd- 
ed from Miltiades the famous Athenian general, and to have 

\r»rr r\£ kvac ^cinnnt^r was pniu'ntpn 

r 

married the king of Thrace’s daughter. He was educated 
in a manner fuitable to his quality, that is, in the ftudy 
of philofophy and eloquence. His matter in the former 
was Anaxagoras, in the latter Antiphon ; one, by his dc- 
feription in the ei rhth book of his Hiftory, for power of 
fpeech almoft a miracle, and feared by the people on that ac- 
count. Suidas and Photius relate, that when Herodotus 
recited his hiftory in public, a falhion in ufe then and many 
ages after, Thucydides felt fo great a fting of emulation, 
that it drew tears from him ; infomuch that Herodotus 
himfelf took notice of it, and congratulated his father on 
having a Ion who fiiowed fo wonderful an affedlion to the 
Mutes. Herodotus was then 29 years of age, Thucydides 
about 16. 

When the Peloponefian war began to break out, Thu- 
cydides conjeftured truly, that it would prove a fubjeft 
worthy of his labour ; and it no fooner commenced than he 
began to keep a journal. This explains the reafon why he 
has attended more to chronological order than to unity of 
defign. During the fame war he was commifiitiled by his 
countrymen to relieve Amphipolis ; but the quick march of 
Brafidas the Lacedaemonian general defeated his operations; 
and Thucydides, unfuccefsful in his expedition, was ba- 
nifhed from Athens. This happened in the eighth year of 
this celebrated war; and in the place ol his baniftiment the 
general began to write an impartial hiftory of the impor- Lemprim" 
tant events which had happened during his adminiftration,-D,iSW’7 
and which ftill continued to agitate the feveral ftates of 
Greece. This famous hiftory is continued only to the 21ft 
year of the war, and the remaining part of the time till the 
demolition of the walls of Athens was deferibed by the pen 
of Theopompus and Xenophon. Thucydides wrote in the 
Attic dialed, as being poffefled of moft vigour, purity, ele- 
gance, and energy. He [pared neither time nor money to 
procure authentic materials; and the Athenians, as well as their 
enemies, furniftied him with many valuable communications, 
which contributed to throw great light on the different 
tranfa&ions of the war. His hifloryhasbeen divided into eight 
books; the laft of which is imperfed, and fuppofed to have 
been written by his daughter. 

The hiftorian of Halicarnaffus has often been compared 
with the fon of Olorus, but each has his peculiar excellence. 
Sweetnefs of ftyle, grace and elegance of expreffion, may 
be called the charadenftics of the forpier; while Thucydides 
Hands unequalled for the fire of his deferiptions, the concife- 
nels, and at the fame time the ftrong and energetic manner 
of his narratives. His relations are authentic, as he himfelf 
was interefted in the events he mentions ; his impartiality isi 
undubitable, as he nowhere betrays the leaft refentment 
againft his countrymen, and the fadious partizans of Cleon,, 
who had banifhed him from Athens. The hiftory of Thu- 
cydides was lo admired by Demofthenes, that he tranfcrifctd 
it eight different times, and read it with tuch attention, that 
he could' almoft repeat it by heart. Thucydides died at 
Athens, where he had been recalled from his exile about 41 
years before Chrift. 

The 



THRASHING MACHINE. Plate HVJIf . 

JWM -•A.;,. 







V 

*• 



r 

SYittfe// /’*' ■ yfal .tJcu^fUi’r . 





9 



l 
9 



THU C J°9' 3 THU 

a The beft edition ®r Thucydides is that of Oxford, pub- 
lifhed in 1696, folio, and that of Duker, publifhed at Am- er' fterdam in 17315 f dio. 

THUJ A, the arbor in botany : A genus of plants 
belonging to the clafs of monodelphia, and Older of monxcm; 
and in the natural fyftem ranging under the 51ft order, Co- 
rdfere. There are four fpecies known ; the orientalis, oc- 
cidentalis, apylla, and dolabrata ; of which the two firft are 
jnoft remarkable. 

The occidental'll, or common arbor vitae, grows naturally 
in Canada, Siberia, and other northern countries. In fome 
of the Englifh gardens a few of thefe trees are to be met 
with of a large frze : it has a ftrong woody trunk, which 
rifes to the height of 40 feet or more. The batk, while 
young, is fraooth, and oi a dark brown colour; but as the 
trees advance, the bark becomes cracked, and lefs fmooth. 
The branches are produced irregularly on every fide, Hand- 
ing almoft horizontal, and the young {lender {hoots fre- 
quently hang downward, thinly garnirtred with leaves; fo 
that when the trees are grown large they make but an in- 
different appearance. The young branches are flat, and 
their finall leaves lie imbricated over each other like the 
fcales o. a fifli ; the flowers are produced from the fide of 
the young branches pretty near to the foot-ftalk ; the male 
flowers grow in oblong catkins, and between thefe the fe- 
male flowers are collefted in form of cones. When the 
former have fhed their farina, they foon after drop off; but 
the female flowers are fucceeded by oblong cones, having 
obtufe fmooth fcales, containing one or two oblong feeds. 
The leaves of this tree have a rank oily feent when bruifed. 

z. The orientalis, or China arbor vitse, grows naturally in 
the northern parts of China, where it rifes to a cenfiderable 
height ; but this has not been long enough in Europe to 
have any trees of large fize. The feeds of this fort were 
firft fent to Paris by fome of the mifilonaries ; and there are 
fome of the trees growing in the gardens of the curious 
there, which are more than 20 feet high. The branches 
of this fort grow clofer together, and are much better 
adorned with leaves, which are of a brighter green colour, 
fo make a much better appearance than the other, and be- 
ing very hardy, it is efteemed preferable to moll of the ever- 
green trees with fmall leaves, for ornament in gardens. The 
branches of this tree crois each other at right angles : the 
leaves are flat; but the Angle divifions ol the leaves are flen- 
der, and the fcales are fmalier and lie clofer over each other 
than thofe of the firft fort. The cone* are alfo much larger, 
and of a beautiful grey colour ; their fcales end in acute re* 
flexed points. 

Theie trees are propagated by feeds, layers, or cut- 
tings. ( 

THULE, or Thyl«, (anc. geog.), an ifland in the 
moft northern parts of the German Ocean. Its fituation 
was never accurately afeertained by the ancients, hence its 
prefent name is unknown by modern hiftorians. Some fup- 
pofe that it is the ifland now called Iceland, or part of 
Greenland, and others that it was Fou/a. See Foula. 

THUMB, in anatomy, one of the extremities of the 
hand. 

TnvMB-Cap, an ifland in the South Sea, lies about feven 
leagues north-weft of Lagoon-ifland ; it is a low, woody 
ifland, of a circular form, and not much above a mile in 
compafs. There was no appearance of inhabitants; th$ 
land was covered with verduie or many hues. 

THUMMIM. SeeURii**- 
THUNBERGIA, in botany; a genus of plants be- 

ibnging to the clals of duiynamia, and order of angtofpermia, 
The calyx is double; the exterior one is diphyllous, and the 
interior one multipartite. The capfule is globoie, beaked, 

and bilocular. There is only one fpecies known, the capen- Thunder,^ 

THUNDER, the noife occafioned by the explofion of 
a flafh of lightning echoed back from the inequalities on the 
furface o^ the earth, in like manner as the noife ol a cannon- 
is echoed, and in particular circumftances forms a rolling 
lengthened found. 

Although thunder, properly fpeaking, is only a mere 
found, capable of producing very little effeft, yet the 
word i.; generally fuppofed to include the phenomena of 
lightning alfo ; and electrified clouds are by univerfal con- 
lent called thunder-clouds, and the explofions of many flaflies 
of lightning proceeding from them are generally called thun- 
der-Jlorms. Though the phenomena of lightning, therefore, 
have been at a great length explained and accounted for un- 
der the articles Electricity and Lightning, and though 
the immediate caufe ot eleCtrical explohons from clouds is 
explained under the article Rain ; yet the ultimate caufe 
remains ftill to be fliown, and properly belongs to the pre- 
fent article. 

It is univerfally allowed, that the variation of the elec- 
tricity in different parts of the atmofphere is the caule of , 
thunder. Under the article Electricity, it has beea 
{hown why lightning explodes after the thunder-clouds are- 
charged. Under the article Lightning, it is fhown why 
that meteor puts on the various forms in which we fee itj> 
why it fometimes llrikes houfes or animals, and fosnetime# 
not, &c.; and under the article Rain, why the atmofphere 
in iome cafes parts with the vapours which at other times it 
fo obftinately retains. It remains therefore only to men- 
tion the theory by which fome philofophers explain the 
reafon why rains are fometimes attended with thunder, 
and fometimes not; which, to thofe who attentively perufe 
the articles above-mentioned, may be done in few words. 

In this part of Great Britain, and for a confiderable way 
along the eaftern coaft, although thunder may happen at 
any time of the year, yet the month of July is that in whicii. 
it may almoft certainly be expected. Its duration is of 
very uncertain continuance ; fometimes only a few peals will 
be heard at any particular place during the wdiole feafon 5 
at other times the ftoim will return at the interval of three 
or four days for a month, fix weeks, or even longer; 
not that we have violent thunder in this country directly 
vertical in any one place fo frequently in any year, but in 
many feafons it will be perceptible that thunder-clouds are 
formed in the neighbourhood even at thefe (hort intervals. 
Hence it appears, that during this particular period there 
muff be fome natural caufe operating for the procklftion of 
this phenomenon, which does not take place at other times* 
This cannot be the mere heat of the weather, for w'e have 
often a long traft of hot weather without any thunder ; and 
befides, though not common, thunder is fometimes heard in 
the winter alfo. As therefore the heat of the weather is 
common to the whole fummer, whether there be thunder cr 
not, we muft look for the caufes of it in thofe phenomena, 
whatever they are, which are peculiar to the months of 
July, Auguft, and the beginning ot September.- Now it 
is generally obferved, in the trail of country of which we 
now fpeak, that from the month of April an eaft or loath* 
eaft wind generally takes place,, and continues with little in- 
terruption till towards the end of June, At that time, 
foaietimes fooner and fometimes later, a wefterly wind takes 
place ; but as the caufes producing the eaft wind are not re* 
moved, the latter oppofes the weft wind with its whole force. 
At the place of meeting, there is naturally a moft vehement 
preffure of the atmofphere, and fridtion of its parts againff 
one another; a calm enfues, and the vapours brought by 
both winds begin to colled-and form dark clouds,_which 

ca®. 
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Thunder. can have little motion either way, becaufe they are prefled 

v—ghnoft equally on all fides. For the moft part, however, 

the weft wind prevails, and what little motion the clouds 
have is towards the eaft : whence the common remark in 
this country, that “ thunder-clouds move againft the wind.” 
But this is by no means univerl'ally true: for if the weft 
■wind happens to be excited by any temporary caufe before 
its natural period when it (hould take place, the eaft wind 
will very frequently get the better of it ; and the clouds, 
even although thunder is produced, will move weftward. 
Yet in either cafe the motion is fo flow, that the moft fuper- 
ficial obfervers cannot help taking notice of a confiderable 
reliftance in the atmofphere. 

That when two ftreams of air are thus driven againft each 
other, the fpace where they meet muft become highly elec- 
trified, is as plain as that an eleftric globe muft be excited 
when friddion is applied. It is true, as the iubftances here 
to be excited are both eledtrics per fe, it may be objefted, 
that no eledlricity could be produced ; for we cannot excite 
one eleftric by rubbing it with another. Yet it is obferved, 
that glafs may be eledhified by blowing ftrongly upon it, 
or by the explofion of cannon ; and even when glafs is 
Itrongly prefled upon glafs, both pieces become eledkrified 
as foon as they are feparated. When glafs is rubbed upon 
glafs, no attra&ion nor repul (ion can be perceived, nor is 
any fign of eledfricity obferved on bodies brought near to 
it ; yet a very bright eledfric light always appears on the 
glafles, and a phofphoreal fmell is felt; which {hows, that 
though the ele&ricity does not fly out through the air in the 
ufual way, yet the fluid within the glals is agitated; and 
there is little reafon to doubt that any condudting body in- 
clofed within the fubftance of the glals would be eledtrified 
aho. The vapours therefote, which are the condudting fub- 
ftances in the atmofphere, become immediately eledtrified in 
confequence of the preflure above-mentioned, and all the 
phenomena deferibed under the various articles already re- 
ferred to take place. 

In like manner, by the ftruggle of two other winds as 
well as thofe of the eaft and weft, may a thunder-ttorm be 
produced ; but it is always neceflary that the refiftance ot 
the air to the motion of the clouds ftiould be very great, 
and nearly equal all round. For if the vapour fhould get 
off to a fide, no thunder would take place ; the eledfricity 
would then be carried off as faft as it was colledted, and 
rain would only be the confequence, by reafon of the elec- 
trified vapours parting with their latent heat, as is explain- 
ed under the article Rain. In fadf, we very often obterve, 
that in the time of rain the clouds evidently move acrols 
the wind, and the nearer their motion is to a diredt oppofi- 
tion, the heavier will the rain be ; while, on the other hand, 
if they move bnfldy before the wind, let the diredtion be 
what it will, the atmolphere foon clears up. 

That rattling in the noife of thunder which makes it feem 
as if it pafled thro’ arches, or were varioufly broken, is pro- 
bably owing to the found being excited among clouds hang- 
ing over one another, and the agitated air pafiing irregular- 
ly between them The explofion, if high in the air, and 
remote from us, will do no mifehief; but when near, it may 
deffroy trees, animals, &c. hi proximity or fmall diffance 
may be eftimated nearly by the interval of time between 
feeing the flalh of lightning and hearing the report of the 
thunder, eftiniating the diftance after the rate of i 14 - Ret 
per fecond of time, or three two third feconds to the 
mile. Dr Wallis obferves that commonly the difference 
between the two is about leven teconds. which, at the rate 
above mentioned, gives the Fiance aim 'ft two miles. , But 
fometimes it comet in a iecond or two, which argues the 
explofion very notr us, and even amon^ us. And in inch 
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cafes, the Do&or aflures us, he has fometimes foretold the Th»^ 
mifehiefs that happened. holt 

The noife of thunder and the flame of lightning are ea- II 
fily made by art. If a mixture of oil or fpirit of vitriol be url<l 

made with water, and fome filings of fteel added to it, there 
will immediately arife a thick imoke or vapour out of the 
mouth of the veflel; and if a lighted candle be applied to 
this, it will take fire, and the flame will immediately defeend 
into the veffel, which will be burft to pieces with a noife like 
that of a cannon. 

This is fo far analogous to thunder and lightning, that a 
great explofion and fire are occafioned by it; but in this they 
differ, that this matter when once fired is ddtroyed, andean 
give no more explofions ; whereas, in the heavens, one clap 
of thunder ufually follows another, and there is a continued 
fucceflion of them for a long time. Mr Homberg explain, 
ed this by the lightnefs of the air above us in comparifon of 
that near, which therefore would not fuffer all the matter 
fo kindled to be difiipated at once, but keeps it for feveral 
returns. 

Reipe&ing the phenomena of thunder, we hdve many ob« 
fervations to communicate; fome of which, we flatter our- 
felves, are new, and all of them valuable ; but our bounds 
obliges us, though with great reludance, to pafs them 
over. 

THUNDERBOLT. When lightning ads with ex. 
traordinary violence, and breaks or (hatters any thing, it is 
called a thunderbolt, which the vulgar, to fit it for fuch ef- 
feds, fuppole to be a hard body, and even a ftone. Bat 
that we need not have recourfe to a hard folid body to ac- 
count for the effeds commonly attributed to the thunder- 
bolt, will be evident to any one who confiders thole of the 
pulvis fulminans and of gunpowder ; but more efpecially 
the aftonifliing powers of eledricity, when only colleded 
and employed by human art, and much more when diredei 
and exercifed in the courfe of nature. 

When we confider the known effeds of eledrical explo- 
fions, and thofe produced by lightning, we {hall be at no 
lofs to account for the extraordinary operations vulgarly a- 
feribed to thunderbolts. As Hones and bricks ftruck by 
lightning are often found in a vitrified ftate, we may rea- 
fonably fuppofe, with Beccaria, that fome Hones in the 
earth having been ftruck in this manner, gave occafion to 
the vulgar opinion of the thunderbolt. 

Thundek-Houfe. See Electricity, p. 474. 
THURINGIA, a dtvifion of the circle of Upper Saxo- 

ny in Germany. It is a fruitful trad, abounding in corn, 
efpecially wheat ; in black cattle, fheep, and horfes. It is 
about 73 miles in length, and as much in breadth. It 
contains 47 towns, 14 boroughs, betwixt 'j^o and 800 viU 
lages, 300 noble eftates, 7 fuperintendencies and 5 under- 
confiftories. Thuringia, the country of the ancient fhu- 
riugi, or Catti, a branch ol the Vandals, mentioned by Ta- 
citus, was formerly a kingdom, afterwards a county, then a 
landgravdte, and was governed by its own princes for many 
ages, till 1 t ;4, when it devolved to the marquis of Miinia, 
and, with that country, afterwards to the duke of Saxony. 
But the modern Thuringia is only a part of the ancient, 
nay, but a part of the ancient South Thuringia, which com- 
prehends befides, a large {bare of the modern Franconia, 
Heffe, Src. On the extindion of the male line of the an- 
cient landgraves in 1 247, it came to the margraves of Meif- 
fen, anceftors to the prefent eledm al family The eledor 
has no voice in the diet, on account or his {hare in the land- 
gravate or circle of d hunngia Erfurt is tue capital. 

THURLOE (John), an Englifti llaU{man under Oli- 
ver Cromvvell, was b rn at Abots Roding in Effex in 1616, 
of which parffh his father was redor, and was educated to 
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the ftudy In 1648 he was ma^e receiver or lad, becaufe they were defcended from the Perfians. La- Tiar* 

0 clerk of the curfitor fines ; and though his attachments were tin authors call it indifferently tiara cidaris. Strabo ,!l 
uw entirely on the fide of the parliament, he declares himfelf fays, the tiara was in form of a tower; and the fcholiaft on 

totally unconcerned in all counfels relative to the death of Ariftophanes’s comedy, a£t 1. fcene 2. affirms, that 
the king : however, on that event, and on the eftablifhment it was adorned with peacock’s feathers, 
of the commonwealth, he was diverted from proiecuting his Tiara is alfo the name of the pope’s triple crown. The 
employments in the law by engaging in public bufinefs. tiara and keys are the badges of the papal dignity ; the 
When Cromwell affumed the proteftorfliip, he became fe- tiara of his civil rank, and the keys of his jurifdiftion : for 
cretary of ftate; in 1655, he had the care and charge both as foon as the pope is dead, his arms are reprefented with 
of foreign and inland poftaee committed to him by the the tiara alone, without the keys. The ancient tiara was 
proteftor; and was afterward fworn one of his privy-coun- a round high cap. John XXIIL. firft encompafied it with 
cil, according to “ The humble petition and advice.” He a crown. Boniface VIII. added a fecond crown ; and Be- 
was continued in the fame capacities under Richard Crom- 
well, and until meafures were taken for the Refloration ; 
when he made an offer of his fervices to that end, which, 
however, were not accepted. May 15th 1660, he was com- 
mitted to the cuftody of the ferjeant at arms on a charge ©f 
high treafon ; but being foon releafed, he retired to Great 
Milton in Oxfordfhire : and though he was afterward often 
folicited by Charles II. to engage in the adminiftration of 
public bufinefs, he thought proper to decline the offers. He 
died in 1668 ; and was a man of an amiable private charac- 
ter, who in the higheft of his power exercifed all poffible 
moderation towards perfons of every party. T he moll au- 
thentic teftirnony of his abilities is that vafl colle&ion of 
ftate-papers, feven volumes folio, now in the hands of the 
public ; which place the affairs of Great Britain, and of 
Europe in general, during that remarkable period in the 
cleareft light. 

'THURSDAY, the fifth day of the Chriflian week, but 
the fixth of that of the Jews. 

THUS, Frankincense, a folid brittle refin, brought to 
us in little globes or maffes, of a brownifii or yellowifh co- 
lour on the outfide, internally whitifh or variegated with 
whitifh fpecks. It is fuppofed to be the produce of the 
pine that yields the common turpentine, and to concrete 
upon the furface of the terebinthinate juice foon after it has 
jffued from the tree. See Incense. 

THUYA. See Thuja. 
THYMUS, Thyme, in botany : A genus of plants be- 

longing to the clafs of didynamia, and order of gymnoff ermta; 
and in the natural lyftem ranging under the 42d order, Ver. 
ticillatx. The calyx is bilabiate, and its throat clofed with 
foft hairs. There are 1 1 fpecies ; of which two only are 
natives of Britain, the ferpyllum and acinas. 

1. The ferpyllum, or mother of thyme, has pale red flowers 
growing on round heads, terminal; the ftalks are procum- 
bent, and the leaves plane, obtufe, and ciliated at the bafe. 
2. The acinas, or wild bafil, has flowers growing in whirls 
on fingle footftalks; the llalks are eredt and branched ; the 
leaves acute and ferrated. The thymus vulgaris, or garden 
thyme, is a native of France, Spain, and Italy.—The at- 
tachment of bees to this and other aromatic plants is well 
known. In the experiments made at Upial, fhcep and goats 
were obferved to eat it, and Iwine to refufe it. 

Thymus, in anatomy. See Anatomy, n® 114. 
THYRSUS, in antiquity, the fceptre which the poets 

put into the hand of Bacchus, and wherewith they furnifhed 
the menades in their Bacchanalia. 

Thyrsus, in botany, a mode of flowering refembling 
the cone of a pine. It is, fays Linnaeus, a panicle con- 
tradted into an oval or egg-fliaped form. ! he lower foot- 
flalks, which are longer, extend horizontally, whilft the 
upper ones are fhorter and mount vertically. Lilac and 
butter-bur turnifh examples. 

TIARA, an ornament or habit wherewith the ancient 
Beifians covered their head ; and with which the Arme- 
nians and kings of Pontus arc reprefented on medals; theie 

nedidf XII. a third. 
1 IARELLA, in botany : A genus of plants belonging 

to the clafs of decandria, and order of digynia ; and in the 
natural fyftem ranging under the 13th order, Succu/entx. 
The calyx is quinquepavtite; the corolla pentapetalous, and 
infertcd into the calyx ; the petals are entire ; the capfule 
is unilocular and bivalve, the one valve being lefs than the 
other. There are two fpecies, the cordifolia and trifoliata. 

TIBER, a great river of Italy, which runs through the 
pope’s territories, pafling by Perugia and Orvietto ; and 
having vilited Rome, falls into the Tufcau fea at Ottia, fifteen 
miles below that city. 

TIBET, called by the Tartars Barantola, Boot an, or 
Tangoot, and by the Chinefe Bfang, is fituated between 26° 
and 39® north latitude ; and, according to Abbe Grofier, 
is reckoned to be„ 640 leagues from eaft to weft, and 650 
from north to fouth. It is bounded on the north by the 
country of the Mongols and the defert of Kobi; on the 
eaft by China; on the weft by Hindoftan, and on the fouth 
by the fame country and the kingdom of Ava. In the 
valleys lying between the lower mountains are many tribes 
of Indian people ; and a difpute happening between the 
heirs of one of the rajahs or petty princes, one party called 
to their affiftance the Boutaners, and the ether the Britifh, 
The latter prevailed ; and the fame of Britifh valour being 
carried to the court of 'Tibet, the Teefhoo Lama, who ruled 
the ftate under the Delai-Lama, at that time in his mino- 
rity, lent a deputation to Bengal, defiring peace for the 
prince who had been engaged in war with the Britifh. T his 
was readily granted by the governor; and Mr Bogle was 
lent ambaffador to the court of Tibet, where he refided 
feveral months ; and after an able nee of a year and a quar- 
ter, returned to Calcutta. The account of this gentleman’s 
expedition hath not been publifhed by himfelf ; but from 
Mr Stewart’s letter to Sir John Pringle, publifhed in the 
Philofophical Tranfa&ions, vol. 67. we learn the following; 
particulars, colledted from his papers. 

“ Mr Bogle divides the territories of the Delai Lama 
into two different parts. That which lies immediately con- 
tiguous to Bengal, and which is called by tire inhabitants: 
Dotpo, he diftinguifhes by the name of Bootan ; and the 
other, which extends to the northward as far as the fron- 
tiers of Tartary, called by the natives Pu, he ftyles Pi bet.. 
Bootan is ruled by the Dah Terriah, or Deb Rajah. It 
is a country of ftetp and inacceffible mountains, whole fum- 
mits are crowned with eternal fnow ; they are intebeded 
with deep valleys, through which pour numberkis torrents 
that inereaie in their courfe, and at laft, gaining the plains^ 
lofe theinlelves in the great rivers of Bengal. Thefe moun- 
tains are covered down their fides with forefta of itately 
trees of various forts ; fome (fuch as pines, &e:) which are 
known in Europe; others, fuch as are peculiar to the coun- 
try and climate. The valleys and fides of the hills which; 
admit ot cultivation are not unfruitful, but produce crops- 
of wheat, barley, and rice. The inhabitants are a flout. 
and warlike people, of a copper complexion, in fise rather 
1 abovs 
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Ti^et. above tbe middle European ftature, hafty and quarrelfome 
-^v  in their temper, and addi&ed to the ufe of fpirituous liquors; 

but honeft in their dealings, robbery by violence being al- 
mod unknown amono- them. The chief city is 1 affey Sed- 
dein fituated on the Patchoo. Tibet begins properly from 
the top of the great ridge of the Caucafus, and extends 
from thence in breadth to the confines of Great Taitary, 
and perhaps to fome of the dominions of the Ruffian em- 
pire. ? he woods, which everywhere cover the mountains 
in Boutan, are here totally unknown ; and, except a few 
draggling trees near the villages, nothing of the fort to be 
feen. The climate is extremely fevere and rude. At Cham- 
nanning, where he wintered, although it be in latitude 310 

39', only 8° to the northward of Calcutta, he often found 
the thermometer in his room at 290 by Fahrenheit’s fcale ; 
and in the middle of April the danding waters were all 
frozen, and heavy fhowers of fnow perpetually fell. 1 his, 
no doubt, mud be owing to the great elevation of the 
country, and to the vad frozen ipace over which the north 
wind blows uninterruptedly from the pole, through the vad 
deferts of Siberia and Tartary, till it is flopped by this for- 
midable wall. 

“ The Tibetians are of a fmaller fize than their fouthern 
neighbours, and of a lefs robud make. Their complexions 
are alio fairer, and many of them have even a ruddinefs in 
their countenances unknown in the other climates of the 
call. Thofe whom Mr Bogle faw at Calcutta appeared to 
have quite the Tartar face. They are of a mild and cheer- 
ful temper; the higher ranks are polite and entertaining in 
converlation, in which they never mix either ftrained com- 
pliments or flattery. The common people, both in Bootan 
and Tibet, are clothed in conrfe woollen fluffs of their own 
manufa&ure, lined with fuch fkins as they can procure: but 
the better orders of men are dreffed in European cloth, or 
China filk, lined with the fined Siberian furs. I he ufe of 
linen is totally unknown among them. The chief food of 
the inhabitants is the milk of their cattle, prepared into 
cheefe, butter, of mixed with the flour of a coarfe barley or 
of peafe, the only grain which their foil produces ; and even 
thefe articles are in a fcanty proportion : but they are fur- 
niflred with rice and wheat from Bengal and other countries 
in their neighbourhood. They alfo are fupplied with fiffi 
from the rivers in their own and the neighbouring provinces, 
failed and fent into the anterior parts. 'They have no want 
of animal food from the cattle, fheep, and hogs, which are 
raifed on their hills ; and are not deditute of game. They 
have a Angular method of preparing their mutton, by ex- 
pofing the carcafe entire, after the bowels are taken out, to 
the fun and bleak northern winds which blow in the months 
of Augud and September, without trod, and fo dry up 
the juices and parch the fkin, that the meat will keep un- 
corrupted for the year round. This they generally eat 
raw, without any other preparation. 

“ The religion and political conditution of this country, 
which are intimately blended together, would make a con- 
iiderable chapter in its hiflory. It fuffices to fay, that at 
prefent, and ever fince the expulfion of the Eluth Tartars, 
the kingdom of Tibet is regarded as depending on the em- 
pire of China, which they call Cathay; and there actually 
refide two mandarines, with a garrifon of a thoufand Chi- 
nefe, at Lahaffa the capital, to fupport the government ; 
but their power does not extend far : and in fa£l the La- 
ma, whofe empire is founded on the fured grounds, perfon. 
al affe&ion and religious reverence, governs every thing 
internally with unbounded authority. Every body knows 
that the Delai Lama is the great objed: of adoration for 
the various tribes of heathen Tartars, who roam through 
the vait trad of continent which ftretches from the banks 
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of the Volga to Correa on the fea of Japan, the mod TAi 
extenfive religious dominion, perhaps, on the face of the '"“v 
globe. See Lama. 

“ It is an old notion, that the religion of Tibet is a cor. 
rupted Chridianity: and even Father Difederii, a Jefuit 
(but not of the Chinefe miffion) who vifited the country 
about the beginning of this century, thinks he can refolve 
all their myderies into ours ; and afferts, with a truly myfti. 
cal penetration, that they have certainly a good notion of 
the Trinity, fince in their addrefs to the Deity, they fay 
as often konciok-oik in the plural as koncioh in the lingular, 
and with their rofaries pronounce thefe words, om, ha, hum. 
The truth is, that the religion of Tibet, from whatever 
fouice it fprung, is pure and fimple in its fource, conveying 
very exalted notions of the Deity, with no contemptible 
fyllem of morality : but in its progrefs it has been greatly 
altered and corrupted by the inventions ot worldly men; 
a fate we can hardly regret in a fydem of error, fince we 
know that that of truth has been fubjed to the fame. Po- 
lygamy, at lead in the fenfe we commonly receive the word, 
is not in pradice among them; but it exids in a manner 
dill more repugnant to European ideas ; for there is a plu. 
rality of hufbands, which is firmly edablilhed and highly re- 
fpeded there. In a country where the means of fubfifling 
a family are not eafily found, it feems not impolitic to al- 
low a fet of brothers to agree in railing one, which is to be 
maintained by their joint efforts. In fhort, it is ufual in 
Tibet for the brothers in the family to have a wife in com- 
mon, and they generally live in great harmony and conrort 
with her; not but fometimes little diffenfions will arife (as 
may happen in families condituted upon different principles), 
an indance of which Mr Bogle mentions in the cafe of a 
mocell and virtuous lady, the wife of half a dozen of the 
Teelhoo Lama’s nephews, who complained to the uncle 
that the two youngeft of her hulbands did not furniffi that 
lhare of love and benevolence to the common dock which 
duty and religion required of them. In Ihort, however 
drange this cudom may appear to us, it is an undoubted faff: 
that it prevails in Tibet. 

“ The manner of bedowing their dead is alfo Angular: 
they neither put them in the ground like the Europeans, 
nor burn them like the Hindoos ; but expofe them on the 
bleak pinnacle of lome neighbouring mountain, to be de- 
voured by wild beads and birds of prey, or walled away 
by time and the viciffitudes of the weather in which they lie, 
The mangled carcafes and bleached bones lie fcattered about; 
and amidd this feene of horror, fome miferable old wretch, 
man or woman, lod to all feelings but thofe of fuperdition, 
generally fets up an abode, to perform the dilmal office of 
receiving the bodies, affigning each a place, and gathering 
up the remains when too widely difperfed.” 

To the account of Tibet which we have given from the 
communications of Mr Bogle, we may add the information 
v/hich we have obtained from a later traveller, Mr Saunders* 
furgeon at Boglepoer in Bengal, who made a journey into^ 
Tibet in the year 1783. His obfetvations chiefly refpeff^ 
the natural productions and difeafes of the country. 

The plants which Mr Saunders found were almofl all 
European plants, a great number of them being natives of 
Britain. From the appearance of the hills he concludes 
that they mud contain many ores of metal and pyrites. 
There are inexhaudible quantities of Tin cal (fee that arti- 
cle), and rock lalt is plentiful ; gold-dud is found in great 
quantities in the beds of rivers, and fometimes in large maffes, 
lumps, and irregular veins; lead, cinnabar containing a 
large proportion of quickfilver, copper, and iron, he thinks, 
might eafily be procured. But the inhabitants of Tibet 
have no better fuel than the dung of animals. A coal 
2 mine 
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lef, mine would be U valuable dlfeovery, Wy are told that in 
flls- fame parts of China bordering on Tibet coal is found and 

ufed as fuel. 
It is remarkable that the fame difeafe prevails at the foot 

of the mountains of Tibet as in Switzerland at the foot of 
the Alps, a glandular fwelling in the throat commonly call- 
ed goitre. This difeafe has been afcribed to the ufe of fnow- 
water, which flows down in ftreams from the mountains in 
both countries. But in many countries where fnow-water 
is abundant it does not prevail, and in other places far remote 
from fnow it is not unfrequent, as in Sumatra. Mr Saun- 
ders thinks that it arifes from the air peculiar to the vicinity 
of certain mountains; and finding the vegetable productions 
of the mountains of Tibet the fame with thofe of the Alps, 
that they alfo may have their influence. An analyfis of the 
water where this difeafe prevails might throw feme light on 
the fuhjeCt. We have heard it attributed to the impregna- 
tion of water with tufa. This very extraordinary diieafe hag 
been little attended to, from obvious reafons ; it is unaccom- 
panied with pam, feldom fatal, and generally confined to 
the poorer fort of people. The tumor is unfmhtlv, and 
grows to a troublefome fize, being often as large as a per- 
fon’s head. ^ It is certainly not exaggerating to fay, that 
one in fix of the Rungpore diflrift, and country of Bootan, 
has the difeafe. 

As thofe who labour moft, and are the lead; prote&ed 
from the changes of weather, are moft fubjed to the difeafe, 
we univerfally find it in Bootan more common with the wo- 
men than men. It generally appears in Bootan at the age 
of thnteen or fourteen, and in Bengal at the aire of 
eleven or twelve ; fo that in both countries the difeafe 
fliqws itfelf about the age of puberty, I do not believe 
this difenfe has ever been removed, though a mercurial 
courfe feeraed to check its progrels. but did not prevent its 
advance after intermitting the ufe of mercury. An atten- 
tion to the primary caufe will firft lead to a proper method 
of treating the difeafe ; a change of fituation for a fhort 
while, at that particular period when it appears, might be 
the means of preventing it. 

The venereal difeafe is not uncommon in Tibet ; and what 
will perhaps furprize the phyfician, the inhabitants are ac- 
quainted with the effeds of mercury, and with a method of 
preparing it fo as to render it a fafe and efficacious remedy. 
They know how to deprive it of its metallic form by mix- 
ing it with alum, nitre, and vermilion, and expofing it to 
a certain degree of heat, which they judge of by weighing 
the fuel. . - e> 

The language fpoken in Tibet is different from that of 
the . Tartars, I he altronomers are acquainted with the 
motion of the heavenly bodies, and able to calculate eclipfess 
but the lamas are generally ignorant; tew of them can read, 
much left underhand their ancient books. 

IIBULLUS (Aulus Albius), a Roman knight, and a 
Celebrated Latin poet, was horn at Rome 43 B. C. He 
was the friend of Horace, Ovid, Macer, and other great 
men in the reign of Auguftua, He accompanied Meffala 
torvinus in his expedition againft the ifland of Corcyra: 
but falling lick, and being unable to iupport the fatigues of 
war on account of the weakneft of his conftitution, he 
quitted the profeffion of arms, and returned to Rome, where 
he died before the year 1 7 ; when Ovid (bowed his grief 
nr his death by writing a fine elegy upon him. T ibullus 

wrote four books of elegies, which areftill extant: they are 
written in a tender and agreeable ftyle, and in very de- 
pant Latin, Muret and jofeph Scaliger have written 
earned and curious commentaries on the works of this 

poet. 1 he heft edition of Tibullus is that of Janus 
ronckhufius, publiffied at Amfterdam in j'ioB, in one 
Voc. XVIII. Tart II. 
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volume quarto, We have an Englifh poetical verflon by 
Mr Grainger, 

TIBUR, (anc. geog.) a town of Latium, pleafantlv 
iituated on the Anio. Here Horace had his villa and 
houfe ; and here he vvifhed to end his days. Here Adrian 
built an extraordinary villa called Tiburtina, inferibed with 
the names of the provinces and of the moft conliderable 
places, (Spartian) ; near which Zenobia had a houfe called 
Zenobia, ( ! rebelling, Poli o). Hither Auguftus often re- 
treated on account of its lalubrity, (Suetonius); for which 
it is greatly commended, (Martial). Anciently, when the 
Romans had far extended their territory', it was the utmoffc 
place of banifhment, (Ovid). It had a temple of Hercules ; 
and therefore called Hercu/eum. In the temple was a li- 
brary, (A. Gellius). Now 'Tivoli in the Campagna di Ro-* 
ma on the Teverone. 

TICINUS, (anc. geog.) a river in Infubria, rifing in 
mount Adula, traverfing the Lacus Verbanus fouthwards, 
and falling into the Po near Ticinum. Between this river 
and the Po Hannibal gained his firft victory over the Romans 
under P. Scipio, The general himfelf efcaped with the 
utmofi difficulty, and that by the bravery of his fon the 
fiift Scipio Africanus, Now the fejinoy riling in mount 
Godard, running fouth through the Lago Maggiore and 
Milan, by Pavia, into the Po. 

TICK, in zoology. See Acarus. 
11C KELL (Thomas), an excellent Englifh poet, was 

the fon of the Reverend Richard Tickell, and was born in 
16^6, at Bridekirk in Cumberland. He was educated at 
Queen’s college, Oxford, of which he was made fellow ; and 
while hecontinued at that univerfity, he addreffed toMr Addi- 
fon a complimentary copy of verfes on his Opera of Rofamond, 
which introduced him to an acquaintance with that gentle- 
man, who difeovering his merit, became his fincere frieRd. 
On Mr Addifon’s being made fecretary of ftate, he appoint- 
ed Mr Tiekell his under-fecretary ; and on his being obliged 
to refign that office on account of his ill health, he recom- 
mended him fo effeftually to Mr Graggs his fucceffor, that 
he was continued in his poft till that gentleman’s death. In 
1724 Mr Tickell was appointed fecretary to the lords 
juftices in Ireland, and enjoyed that place as long as he 
lived. He wrote fome poems, which, when feparately 
publifhed, met with a favourable reception, and palled 
through feveral editions: they are now printed in the fe- 
cond volume of The Minor Poets. After Mr Addifon’s 
death Mr Tickell had the care of the edition of his works 
printed in 4 vols 410; to which he prefixed an account of 
Mr Addifon’s life, and a poem on his death. Mr Tickell 
died in the year 1740. 

TICKERA, a confiderable article of merchandife in 
Fezzan in Africa; it is valued by travellers as a portable 
and highly falubrious food. It is a preparation of pounded 
dates, and the meal of Indian corn, formed into a pafte, and 
highly dried in an oven. 

TTCKSEED, Son-flower. See Coreopsis, 
TICUNAS. See Poison, p. 266. 
I IDE, is a word which exprefles that rifing and falling 

of the waters which are obferved on all maritime coafts. 
There is a certain depth of the waters of the ocean which 

would obtain if all were at reft : but obfervation Ihows 
that they are continually varying from this level, and that 
fome of thefe variations ate regular and periodical. 

is obferved, that on the ihores of the ocean, and 
in bays, creeks, and harbours, which communicate freely with 
the ocean, the waters rife up above this mean height twice 
a day, and as often fink below it, forming what is called a 
floo© and an ebb, a high and a low water. The 
whole interval between high and low water is called a tide 5 

3 ^ the 

Tibur 
i 

Tide- 



Tide, 
T I D 

t!ie water is faid to flow and to ebd , 
called the flood-tide, and the falling is called the ebb 
tide* 

2cl, It is obferved, that this rife and fall of the waters is 
variable in quantity. At Plymouth, for inltance, it is fome- 
times 21 feet between the great ell and leaft depth of the 
water in one day, and tome times only 12 feet. 

Thefe different heights of tide are obferved to fucceed 
each other in a regular feries, diminilhiug from the greatett 

'1' l 1) 

to the leaft, and then increafing from the haft to the great- 
eft. The great eft is called a spring tide, and tae lead is 

[ i1-!- 
and the riling is Charybdie, which fifes and retires thrice in every day. Hero- 3 0 dotos and Diodorus Siculus fpeak more diftmdlly ot the tides 

in the Red Sea. Pytheas of Marfeilles is the fir ft who fays 
any thin'3- of their caufe. According to Strabo lie had been 
in'Britain, where he muft have obferved the tides of the 
ocean. Plutarch fays exprefsly that Pytheas afenbed them 
t0 the moon. It is feme what wonderful that Ariftotle lays 
fo little about the tides. The army of Alexander, his pu. 
pil, were itanled at their firft appearance to them near the i-. ~ r , 1 1 1   A. — ,1,1 rto tliat Ariftntl? 

Tide. 

called a neap tide. 
This feries is completed m about 15 days, I<-oie 

careftil obfervation fho.ws that two feriefes are completed 
in the exadt time of a lunation. For the fpring tide in any 

per ft an Gulph ; and we fhould have thought that Ariftotle 
would be well informed of all that had been obferved there. 
But there are only three paffages concerning them m all 
Ariftotle’s writings, and they are very trivial. I^cme P5ace 

lie (peaks of great tides obferved in the north of Europe; 
in another, he mentions their having been aferibed by fome 

in the exaft time of a lunation. For the iprmg tide in any m _ he { that the tide in a 
place is obferved to happen preeifely at a certain mterwal o ^^^^Xhat in a fmil one. time (generally between two and three days) after new o g- ^   
^ i    n interval full moon, and the neap tide at a certain interval after 
half moon ; or, more accurately fpeaking, it is obferved that 
the fpring tide always happens when the moon has got a 
certain number of degrees eaftward of the line of conjunc- 
tion and oppolition, and the neap tide happens when (he is a 
certain number of degrees from her firft. or lait quadrature. 
Thus the whole feries of tides appears to be regulated by 
the moon. , 

Ath, It is obferved that high water happens at new3 and 
full moon when the moon has a certain determined pofition 
with refpebl to the meridian of the place of obfervation, 
preceding or following the moon’s fouthing a ceitain inter- 
val of time; which is conftant wbth refpebl to that place, but 
very different in different places. 

ah. The time of high water in_ any place appears to_ be 
regulated by the moon ; for the interval between the tune 
of high water and the moon’s fouthing never changes above 
three quarters of an hour, whereas the interval between the 
time of high water and noon changes fix hours in the coude 
©f a fortnight. 

6th, The interval between two fucceeding high waters is 
variable. It is leaft of all about new and full moon, and 
oreateft when the moon is in her quadratures. As two high 
waters happen every day, w3e may call the double 01 then 
interval a tide day, as we call the diurnal revolution o. the 
moon a lunar day. The tide day is fhorteft about new^nd 

The Greeks had little opportunity of obferving the tides. 
The conquefts and the commerce of the Romans gave them 
more acquaintance with them. Crefar fpeaks of them in 
the 4th book of his Gallic War. Strabo, after Pofidonius, 
claffcs the phenomena into daily, monthly, and annual. Lie 
obferves, that the fea, rifes as the moon gets near the men- 
than, whether above or below the horizon, and falls agar's as 
(he rifes or falls ; alio, that the tides mcreafe at the time of 
new and full moon, and are greateft at the fummer fohtice. 
Pliny explains the phenomena at fome length; and fays, that 
both the" fun and moon are their caufe, dragging the wa- 
ters along with them (B. IF c. 97). Seneca (Nat.J&eJL 
III. 28. ) fpeaks of the tides with correftnefs ; and Macyo- 
bius (Somn. Sclo. I. 6.) gives a very accurate defcnption 
of their motions. 

It is impoffible that fuch phenomena fhould not exer- 
cife human curiofity as to their caufe. Plutarch ( T/W. 
Phil. III. 17), Galileo (Syjl. Mund. Dial. 4.), Riccioh 
in his Almagejl, ii. p- 374> and Cda&ndi’ 1!- P* z7 ha,ve 

colkaed moft of the notions of their predeceffors on the 
fubjeft ; but they are of fa little importance, that they 

mown ci iuul*'   y . r , 
full moon, being then about 241' 37' y about the time of the 

Thefe values are taken from 
made at Barbadoes by Dr 

moon’s quadratures it is 25h 27 
a mean of many obfervations 
Maflcelyne. 

nth. The tides in fimilar circumftances are greatett when 
the moon is at her fmalleft diftance from the earth, or in her , . . . 
perigee, and, gradually diminifliing, are fmalleft when fhe is grav.tation 
in her apogee 

not deferve our notice. Kepler fpeaks more like a phUofo- 
pher (De Stella Marti, and Epit. Ajlron. p. J55). He 
fays that all bodies attratl each other, and that the waters of 
the ocean would all go to the moon were they not retained 
by the attraftion of the earth ; and then goes on to explain 
their elevation under the moon and on the oppofite fide, be- 
caufe the earth is lefs attrafted by the moon than the nearer 
waters, but more than the waters which are moie remote. 

The honour of a complete explanation of the tides was 
refelived for Sir Ifaac Newton. He laid hold of this clafs 
of phenomena as the moft inconteftable proof of umverfal 

and has given a moft beautiful and fynoptical 
whole fubjeH; contenting himfelf, however, 

8/A ThTfame remark is made with refpeft to the fun’s with merely exhibiting the chief con&quences 01 the gene 
- —a.,., ......-sav-ascsr; s 

ter months of Europe. 
9th, The tides in any part of the ocean increafe as the 

moon, by changing her declination, approaciies the zenith 
of that place. . 

1 of A, The tides which happen while the moon is above 
the horizon are greater than the tides of the fame day when 
the moon is below the horizon. _ 

Such are the regular phenomena of the tides. 1 hey 
are important to all commercial nations, and have therefore 
been much attended to. It is of the tides, in all probability, 
that the Bible fpeaks, when God is laid to let bounds to 
the fea, and to fay “ this far fhall it go, and no farther.” 

Homer is the earlieft profane author who fpeaks of the 
tides. Indeed it is not very clear that it is of them that he 

lar addrefs. But the wide fteps taken by this great philo- 
fooher in his inveftigation leave ordinary readers frequently 
a^ fault: many of his affumpt ions require the greateft ^ma- 
thematical knowledge to fatisfy us of their truth. The 
academy of Paris therefore propoted to illuftrate this among 
other parts of the principles of natural philofophy, and 
Dublifhed the theory of the tides as a prize problem. I his 
produced three excellent diftertations, by M’Laurin, Dan. 
Bernoulli, and Euler. Aided by thefe, and chiefly by the 
fecund, we fhall here give a phyfical theory, and accommo- 
date it to the purpofes of navigation by giving the rules or 
calculation. We have demonftrated in our differtations on 
the phyfical principles of the celeftial motions, that it is an 
unexcepted fa&, that every particle of matter in the folar Indeed it is not very clear that it is ot tnem mat ne unexecptcu 1^, r~- - , 

fpeaks (in the XHth book of the Qdyffey) when he fpeaks of fyftem is adually ^fiefted toward every ot icr par ic , ^ 
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that the defleftion of a particle of matter toward any di- 
ftant foherc is proportional to the quantity of matter in that 
fnhere direftly, and to the fquarc of the diitance of the 
particle from the centre of that fphere inverfely: and having 
found that the heavinefs of a piece of tei refli ial matter is 
nothing but the fuppoied opponent to the force which we 
exert in carrying this piece of matter, we conceive it as 
poHeffing a property, that is, diftinguifhing quality, mani- 
fcfted by its being gravis or heavy. i'his is heavinefs, gra- 
vitas, gravity ; and the manifeftation of this quality, or the 
ever.t in which it is feen, whether it be direftly falling, or 
defle&ing in a parabolic curve, or ftretching a coiled fpring, 
or breaking a rope, or firnply preffing on its fupport, is gra- 
vital to,, gravitation ; and the, body is faid to gravitate. 
When all obftacles are removed trom the body, as when we 
cut the ftring by which a ilone is hung, it moves dire&ly 
downwards, tendit ad te ram. Si dfcindalur funis, tertderet 
lapis ad tcrram. Dum vero funis integer perjlet, lapis ter. 
ram r erf us niti cenfetur. By fome metaphyfical procefs, 
which irtis needlefs at prefent to trace, this nifus ad molum 
has been called a tendency in our language. Indeed the 
word has now come to fignify the energy of any a&ive qua- 
lity in thofe cafes where its limpid! and moll immediate 
manheftation is prevented by fome obftacle. The Hone is 
now faid to tend toward the earth, though it does not ac- 
tually approach it, being withheld by the firing. The 
ftretching the ftring in a direction perpendicular to the 
horizwn is conceived as a full mani reflation or this tendency. 
This tendency, this inergy of its heavinds, is therefore 
named by the word which diftmguifh.es the quality j and it 
is called gravitation, and it is faid to gravitate. 

But Sir Ifaac Newton diicovered that this defieftion of 
a heavy body differs in no reipeft from that general Jeflec- 
tion obferved in all the bodies of the folar fyftem. For 16 
feet, which is the deflexion of a ftone in one fecond, has 
the very lame proportion to of an inch, which is the fi- 
miiltaneous defledlion of the moon, that the fquare of the 
moon’s diftance from the centre of the earth has to the 
fquare of the Hone’s diftance from it, namely, that of 3600 
t° ! . 

Thus we are enabled to compare all the effefts o? the mu- 
tual tendencies of the heavenly bodies with the tendency of 
gravity, whofe efft&s and mcafures are familiar to us. 

If the earth were a fphere covered to a great depth with 
water, the water would form a concentric fpherical Ihell ; 
lor the gravitation of every particle of its lurface would 
then be dire&ed to the centre, and would be equal. The 
curvature of its furface therefore would be every where the 
fame, that is, it would be the uniform curvature of z iphere. 

It has been ciemonilrated in former articles, alter Sir 
Ifaac Newton, that the gravitation bl a particle C (fig. 1.) 
to the centre (), is to that of a particle E at the lurface as 
as CO to EG. In like manner the gravitation of 0 is to 
that of as 0 O to p O. If therefore EO and O p are two 
communicating canals, of equal lengths, the water in both 
would be in equihbrio, becaufe each column would exert the 
fame total preffure at O. But if the gravitation of each 
particle in p O be dimimfhed by a certain proportion, fuch 
as 5 j^th or its whole weight, it is plain that the total pref- 
ftire o' the column p O will be T^5th part lels than that of 
the column EO. Therefore they will no longer, be in 
equilibrio. The weight of the column EO will prevail.; and 
if a hollow tower P/> be built at the mouth of the pit/> 0, 
the water will fink in EO and rife in Op, till Doth are 
again in equilibrio, exerting equal total preffures at O. Or 
vve may prevent the finking at E by pouring in more water 
into the tower Pp. The fame thing mull happen in the 
canal f c perpendicular to EO, if the gravitation of every 
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particle be dimimfhed by aforceafting in the drreftion CF, Ti 
and proportional to the diftance of the particle from C, and 
filch, that when r C is equal to 0 O, the force abting on c is 
equal to the force a&iug on 0. In order tlrat the former 
equilibrium may be reftored after this diminution of the 
gravitation of the column/ C, it is plain that more water 
mult be poured into the oblique tower Ff. All this is 
evident when we confider the matter hydroilatically. The 
gravitation of the particle c may be reprelented by 0 O ; 
but the diminution of the prellure occaboned by this at O 
is reprefented by Cc. 

Flence we can colled! this much, that the whole diminu- 
tion of preffure at C is to the whole diminution of preffure 
at O as the lum of ell the lines c C to the fum of all the 
lines 0 O, that is, as /C2 to p 0\ But the weight of the 
imall quantity of water added in each tower is duninifhed m 
the fame proportion ; therefore the quantity added at F/ 
mult be to the quantity added at P^> as/C to /> O. There- 
fore we mull have F/: Fp —j C : /> O, and the points E, 
F, P, mull be in the circumference of an ellipfe, of which 
PO and EO are the traniverfe and conjugate femiaxes. 

What vve have here fuppofed concerning the diminution 
of gravity in thefe canals is a thing which really obtains in 
nature, it was demonftrated, when treating of the Preczs- 
sion of thr Equinoxes, that if the fun or moon lie in the di* 
redtion OP, at a very great diftance, there refults from the 
unequal gravitation ol the different particles of the earth a 
diminution of the gravity ol each particle ; which diminution 
is in a dire&ion parallel to OP, and proportional to the di- 
ftance of the particle from a plane paffing through the 
centre of the earth at right angles to the line OP. 

Thus it happens that the waters of the ocean have their 
equilibrium dilturbed by the unequal gravitation of their 
different particles to the fun or to the moon ; and this equi- 
librium cannot be reftored till the waters Come in from all 
hands, and rife up around the line joining the centres pf the 
earth and of the luminary. The fpherical ocean mull ac- 
quire the form of a prolate fpheroid generated by the revo- 
lution or an ellipfe round its tranfverfe axis. 1 he waters 
will be higheft in that place which has the luminary in its 
zenith, and in the antipodes to that place ; and they will be 
mod depreffed in all thofe places which have the luminary 
in their horizon. P and P1' will be the poles, and EOQ^ 
will be the equator of this prolate ipheroid. 

Mr Ferguion, in his Aftronomy, affigns another caufe of 
this arrangement,‘faz. the difference of the centrifugal forces 
of the different particles of water, while the earth is turn- 
ing round the common centre of gravity of the earth and 
moon. This, however, is a miftake. It would be juft if 
the earth and moon were attached to the ends of a rod, and 
the earth kept always the lame face toward the moon. 

It is evident that the accumulation at P and P, and the 
depreffion at the equator, muft augment and dimini.h in the 
lame proportion with the ditturbing force. It is alfo evi- 
dent that its abfolute quantity may be difeovered by our 
knowledge of the proportion of the difturbing force to the 
torce of gravity.—Now this proportion is kno wn ; for the 
proportion of the gravitation of the earth’s centre to the 
fun or moon, to the torce of gravity at the earth’s furface, is 
known ; and tire proportion of the gravitation of the earth’s 
centre to t.he luminary, to the difference of the gravitations 
of the centre and of the lurface, is alio known, being very 
nearly the nroportion of the diftance of the luminary to 
twice the radius ef the earth. 

Although this realoning, by which we have afeertairted 
the elliptical form of the watery ipheroid, be fufficiently 
convincing, it is very imperfeft, being accommodated to one 
condition only of equilibrium, v\%. the equilibrium of the 
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canals f c and c o. There are feveral other conditions equal- 
ly necefl'ary to which this lax realoning will not apply, 
inch as the direction of the whole remaining gravitation in 
any point F. This muft be perpendicular to the furface, 
&c. &c. Nor will this mode of inveftigation afcertain the 
eccentricity of the fphercid without a molt intricate pro- 
cefe. We mult therefore take the fubjed more generally, 
and fhow the proportion and directions of gravity in every 
point of the fpheroid. We need not, however, again de- 
monftrate that the gravitation of a particle placed any 
wdiere without a perfect Ipherical Ihell, or a fphere confift- 
ing of concentric fphefical Ihells, either of uniform deniity, 
or of denfities varying according to fome iundtion of the 
radius, is the fame as if the wFole matter of the fhell or 
fphere were collected in the centre. This has been demon- 
lirated in the article Astronomy. We need only remind 
the reader of fome conlequences of this theorem which are 
of continual ufe in the prefent inveltigation. 

\Ji, The gravitation to a fphere is proportional toils 
quantity of matter direCtly, and to the fquare ot the diftance 
of its centre from the gravitating particle inverfely. 

2^, If the fpheres be homogeneous and of the lame den- 
fity, the gravitations of particles placed on their furfaces, or 
at diftances which are proportional to their diameters, are as 
the radii ; for the quantities of matter are as the cubes of 
the radii, and the attractions are inverfely as the fquares of 

ed as confining of a number of thin rings generated by the 
revolution of A a. The ring generated by A a is equal to v- 
a parallelogram whole bafe is the circumference defcribed 
by A and whofe height is A a. Therefore let c be the 
circumference of a circle wdrofe radius is i. The ring will 
be A a X c X AG. But becaufe wr a N is an arch of an 
ellipfe, we have Mm : 1S> a — MO : AG =: r : AG, and 

AG e 
A 0 =: M wX , = — AG. Therefore the futface of this r r 

ring is =: r —AG1. 

We have fuppofed the fpheroid to be very nearly fpheri- 
cal, that is, e exceedingly fmall in compatifon of r. This 
being the cafe, all the particles in A a, and conlequently 
all the particles in the ring generated by the revolution ot 
A 0, will attraCt the remote particle P with the fame force 
that A does very nearly. We may fay the fame thing of 
the whole matter of the ring generated by the revolution of 
AB b a. This attraction is exerted in the direction PA 
by e-ach individual particle. But every aCtion of a particle 
A is accompanied by the aCtion of a particle A' in the di«* 
reCtion PA'. Thefe two compofe an attraction in the di- 
rection PO. The whole attraction in the directions fimilar 

€ J\. Ct2 

to PA is = f X “-pZYrX GH, for GH meafures the 

number of parallel plates of which the folid ring is compofed. 

Tide 

the radii j and therefore the whole gravitations are as^.or This b(,.ng dccompofed the dIreaio„ pGis = fXf X 

as r. 
3^/, A particle placed within a fphere has no tendency to 

the matter of the Ihell which lies without it, becaufe its ten- 
dency to any part is balanced by an oppofite tendency to 
the oppofite part. Therefore, 

^thy A particle placed any where 'within a homogeneous 
fphere gravitates to its centre with a force proportional to 
its dblancc from it. 

It is a much more difficult problem to determine the gra- 
vitation of particles to a fpheroid. To do this in general 
terms, and for every fituation ©f the particle, would require 
a train of propofitions which our limits will by no means 
admit; we mufl content ourfelves with as much as is necef- 
fary for merely afeertaining the ratio of the axes. . This 
will be obtained by knowing the latio of the gravitation at 
the pole to that at the equator. Therefore 

Let N w S y N (fig. 2 ) be a fe&ion through the axis of 
an oblate hownogeneous fpheroid, which differs very little 
from a fphere. NS is the axis, m 9 is the equatorial dia- 
meter, O is the centre, and NMSQ_Js the feCtion ot the in- 
feribed fphere. Let P be a particle fituated at any di- 
ftance without the fphere in its axis produced ; it is re- 
quired to determine the gravitation of this particle to the 
whole matter of the Ipheroid ? 

Draw two lines PAC, PBD, very near to each other, 
cutting off two fmall arches AB, CD ; draw GAa, HB£, 
IC Cy KD d, perpendicular to the axis ; alfo draw OE and 
AI. perpendicular to PAC, and OF perpendicular to PD, 
cutting PC in/. Join O A. 

Let OA, the radius of the inferibed fphere, be r, and 
OP the diftance of the gravitating particle be dy and M rw, 
the elevation of the equator of the fpheroid, or the elliptici- 
ty, be e. Alfo make AE= x, and OE = j, =yV—x2. 

Then AE—BF = x and Ff =.y, — —— ——- 
Vr*~xl 

Suppofe the whole figure to turn round the axis OP. 
The little fpace AB b a will generate a ring of the redun- 
dant matter ; fo will CD dc. This ring may be confider- 

AG1. PG 
FA3 X GH. But 

OE2 AG2 

PA2 “ PO2 and 
PG 
PA 

PE 
PO Therefore the attra&ion of the ring, 

PE 

eftimated in 

the dire&ion PO, is X 
* OE 

—X PO5 X GH. 

Farther, by the nature of the circle, we have HG : AB 
= AG : AO; alfo AB : BL = AO : OE. But PA: 

AC X PO 
AG = PO : OE, and OE = —. Therefore 

AB : BL = AO: 
AG . PO 

PA 

= AO.PA: PO . AG PA 
Alfo BL : LA = EO : EA, 
And LA : F/ — PA : P/, = ultimately PA : PE. There- 
fore, by equally, HG : F/^: AG . AO . PA . EO . PA: 
AO . PO . AG EA . PE. 
Or HG : ¥/— EO . PA2: PO. EA . PE. 

EO. PA2 

And HG _ F/X p0 _ pE . EA- 

Now fubftitute this value of HG in, the formula expref- 
e 

fing the attra&ion of the ring. This changes it to c — X 

GE2. PE ^ OE . PA2 ^ ^ e OE L PA2 

'X ^ p£ EA X F/, ore r X pQ4 EA X PO3 ~ PO 
Ff. Inrlike manner, the attraction of the ring generated: 

, . e OE3 

by the revolution, of CD dc is c — X "poT 
PC2 

XF/. 

Therefore the at t raft ion of both is — e ■ 

.EA 
e OE3 

-X F/Xp04>EA 

X PA2 + PC2 •XF/ d*. XPA2 + PC2 

PA2 + PC2 = 2 PE2 + 2 EA2, = 2 PE* + 2 x2 

„ .,3   
fore the attra&ion is 2 c r d ̂ XF/ x X PE"-J-x 

But 

There- 

But F/ 

= L—' Therefore F/ — = 
J>3 

xx = r x, 
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= r% — -v1 *. Therefore the attraction of the two rings is 

2 c jrj!x r1—x1 X PE2 X x . But PE2 c= PO*   
r* + Therefore the 

D 
equator is * r + 

OE1, —cl%— (r* — = d* 
attraction of the two rings is 

2r p-^TX r'—SXd1—S+2xixi = *c~y. r a* 

rz (Px x+ 2 r7 

* 
-d x2 A;+r2 2x4x zz 2 c 

* r d* 

2 x4 X r'd1 x + $ r2 x2 x — r4 x — d2 x1 

The attraction of the whole ftiell of redundant matter 
will be had by taking the fluent of this formula, which is 

3' 1 __ 2X> 
3 3 T 

2 c ■d' x(r2d2x + 
)■ 

and then make xzzr. 

d'r3 

This gives 2 c —77 
r d* 

r rs), which is = 2 r 
4c e r 

3 d- 
-±__ 
5 £ 

To this add the attraaion of the in- 

C r3 
feribed fphere, which E t j 

of the whole fpheroid 
c rJ c e r 

Cor. 

c e r4 

~T d2 "rT d1 " 
1. If the particle P is fituated precifely in N, the 

pole of the fpheroid, the attraction of the fpheroid, is -C 
e r -f- t

8-j- c e. 
If the fpheroid is not oblate, but oblong, and if the 

pieater femiaxis be r, and the depreffion at the equator be 
e, the analyfis is the lame, taking e negatively, 'fherefore 
the attraction for a particle in the pole, or the gravitation 
of a particle in the pole, is r — -rr c e. 

But if the polar iemiaxis be r-j-e, and the equatorial ra- 
dius be r, to that this oblong fpheroid has the fame axis 
with the former oblate one, the gravitation of a particle in 
the pole is y r r -j- T

2
7 c e. 

Cor. 2. If a number of parallel planes arc drawn perpen- 
dicular to the equator of an oblong fpheroid, whofe longer 
femiaxis is r-f-e, and equatorial radius r, they will di- 
vide the fpherotd into a number of fimilar ellipfes ; and 
fince the ellipie through the axis has r -f- and r for its 
two femiaxes, and the radius of a circle of equal area with 
this efipfe is a mean proportional between r and r -f- e, and 
therefore very nearly — r ^ e, when e is very fmall in com- 
panion of r, a particle on the equator of the oblong fphe- 
roid will be as much attracted by thefe circles of equal areas, 
with their correfponding ellipfes, as by the ellipfes. Now 
the attraction at the pole of an oblate fpheroid was 7 c r -j-, 
-rr c e. Therefore putting 4 e in place of e, the attraction 
on the equator of the oblong fpheroid will be equal to 4 f f 
4“ -rr c e. 

1 bus we have afeertained the gravitations of a particle 
fituated in the pole, and of one fituated in the equator, of a 
homogeneous oblong ipheroid. This will enable us to folve 
the following problem : 

If the particles of a homogeneous oblong fluid fpheroid 
attract each other with a force inverfely as the fquares of 
their diftances, and if they are attracted by a very diftant 
body by the fame law, and if the ratio of the equatorial gra- 
vity to this external force be given ; to find what muft be 
the proportion of the femiaxis, fo that all may be in equili- 
brio, and the ipheroid preferve its form ? 

Let r be the equatorial radius, and / j-e be the polar fe- 
nuaxis. Then the gravitation at the pole m is 4 ^ r -i" rj 

and we have the attraction 

1 T I 
ce, and the gravitation at the   , lf.„ 
Now by the gravitation towards the diftant body placed in 
the direction of the polar axis, the polar gravitation is di- 
minifhed, and the equatorial gravitation is increafed ; and 
the increafe of the equatorial gravitation is to the diminu- 
tion of the polar gravitation as NO to 2 m O. Therefore 
if the whole attraftion of the oblong fpheroid for a particle 
on its equator be to the force which the diftant body exerts 
there, as G to P, and if the fpheroid is very nearly Iphe- 
rical, the abfolute weight at the equator will be 4 f r 4"tV 

c e + ^ c r jt". And the abfolute weight at the pole will 

2 P be ycr-\.-?Tce—+\cr -q-. Their difference is T7ce-{~ 

P 
G* 

Now if we fuppofe this fpheroid to be compofed of fimi- 
lar concentric fhelis, all the forces will decreale in the fame 
ratio.^ i herefore the weight of a particle in a column 
reaching from the equator to the centre will be to the 
weight of a fimilarly fituated particle of a column reaching 
from the pole to the centre, as the weight of a particle at 
the equator to the weight of a particle at the pole. But 
the whole weights of the two columns muft be equal, that 
they may balance each other at the centre. Their lengths 
muft therefore be reciprocally as the weights of fimilarly fi- 
tuated particles ; that is, the polar femiaxis muft be to the 
equatorial radius, as the weight of a particle at the equator 
to the weight or a particle at the pole. Therefore we muft 

P p 

2cr 

have T
z
Tce-j- 2 or 

G *T £ r + rr c e — 4 trG =e:r* 
Plence we derive 2 r -77- rr ,~8„- 

G ~ Tr e> °r 4 G : 15 P = r: 
This determines the form of the fluid fpheroid when the ra- 
tio «f G to P is given. 

It is well known that the gravitation of the moon to the 
earth is to the difturbing forceof the fun as 178,725 to 1 very 
nearly. 1 he lunar gravitation is increafed as fhe approaches 
the earth in the reciprocal duplicate ratio of the diftances. 
I he diiturbing force of the fun diminifhes in the fimple ra- 
tio of the diftances; therefore the weight of a body on the 
lurface of the earth is to the diiturbing force of the fun on 
the fame body, in a ratio compounded of the ratio of 
i73j725 to *> the ratio of 3600 to 1, and the ratio of 60 
to 1 ; tnat is, in the ratio of 3^604600 to 1. If the mean 
radius of the earth be 20934500 feet, the diffeRnce of the 
axis, or the elevation of the pole of the watery ipheroid pro- 
duced by the gravitation to the fun, will be V X44f 
feet, or very nearly 244 inches. This is the tide produced 
by the fun on a homogeneous fluid fphere. 

It is plain, that if the earth conhfts of a fohd nucleus of 
the fame der.iuy with, the water,, the form of the fylar tide 
will be the fame. But if the denfity of the nucleus be dif- 
feient, the form of the tide will be different, and will de- 
pend both on the denfity and on the ngure of the nucleus. 

If the nucleus be of the fame form as the furrounding 
fluid, the whole will Hill maintain its form with the fame 
proportion of the axis. If the nucleus be fpherical, its ac- 
tion on the furrounding fluid will be the fame as if all the 
matter of the nucleus by which it exceeds an equal bulk of 
the fluid were colkaed at the centre. In this cafe, the 
ocean cannot maintain the lame form for the a&ion of this 
central body being proportional to the fquare of the diftance 
inverfely, will augment the gravity of the equatorial fluid 
more than it augments _ that of the circumpolar fluid ; and 
the ocean, which was in equilibrio (by fuppofitionj, muft 
now become more protuberant at the poles. It may, how- 
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Mired a juft proportion of the ares. 1 he procefs for de- L • • .i* * Vviif vpri this is tedious, but precifely Mar to the pre- r?^ and TZ termimng 

'"h Ae der.fity of the nucleus eaceed that of the fluid about 

we (hall have r : f = G : 3 P> which is nearly the form 
which has been determined for the earth, by the menfura- 
tion of degrees of the meridian, and by the vioration of peu- 
duM The curious reader uili do well to confult he 
excellent diffeitations by Clairaut and Bofcovich on the 
Figure of the Earth, where this curious proFem is treated 
in the m@ft complete manner. Mr Bernoulli, in his diner- 
tation on the Tides, has committed a great nuftake in this 
particular. On the other hand, if the nucleus be efs demc 
than the waters, or if there be a great central hollow, the 
elevation produced by the fun will exceed 24 r inches. 

It is needkis to examine this any farther We have 
collected enough for explaining the chief affections of th 

tiait is known that the earth is not a fphere, but fwelkd 
cut at the equator by the diurnal.rotation. But the change 
of form is to very fmall in proportion to the whole bulk, that 
it cannot feniibly affcd the change of form afterwards indu- 
ced by the fun on the waters of the ocean, bor the dif- 
turbing force of the fun would produce a certain protuoe- 
ranee on a fluid fphere ; and this protuberance depends on 
the ratio of the difturbing force to the force of gravity at 
the furface of this fphere. If the gravity be changed m 
any proportion, the protuberance will change in the fame 
proportion. Therefore if the body be a Iph^oid, the 
protuberance produced at any point ry ne 
increafe or diaiiuifh in the fame proportion that the a.a- 
vity at this point has been changed by the change of 
form. Now the change of gravity, even at the pole of 
teireHrial fpheroid, is extremely fmall in companion with 
the whole gravity. Therefore the change produced on the 
fpheroid will not fenflbly differ from that produced on^ the 
fphere ; and the elevations ot the waters above the fur, ace, 
which they would have affumed independent ef the fun s ac- 
tion will be the fame on the fpheroid as on the fphere. 
For the fame reafon, the moon will change the fur.ace al- 
ready changed by the fun, in the fame manner as fhe would 
have changed the furtace of the undifturbed ocean. 1 here- 
fore the change produced by both thefe luminaries in any 
place will be the fame when afting together as when afting 
feoarately ; and it will be equal to the fum, or the differ- 
ence of their feparate changes, according as thefe wornd have 
been in the fame or in oppofite diretlions. . 

Let us now confider the molt interefting circumnances 
of the form of an elliptical tide, which differs very htc.e 

°Let t'm be a point in the Mace of the inferibed 
fphere, and let Z exprefs the angular diftance TOQJrom 
the longer axis of the furrounding fpheroid S « N <]■ Let 
TR, TW be perpendicular to the equatorial diameter and 
to the axis, fo that they are the cofine and the fine of a OQ_ 
to the radius TO or QO. Let S'yN.be a ieftion of the 
circumfcribed fphere. Id raw OT cutting the fpheroid in 
Zand the circumfctibed fphere in t. Alfolet^on be a 
fedlion of a fphere which has the fame capacity with the 
fpheroid, and. let it cut the radius in r. ri hen, 

1 The elevation TZ of the point Z of the fpheroid 
above the inferibed fphere is cofd Z, and the deprei- 
fon t Z below the circumfcnbed fpheie is _ y X Lnc Z,. 
Produce RT till it meet the furface of the fpheroid in \ . 
The minute triangle VLZ maybe confideredasarea.il- 
neal| right-angled at Z, and therefore flmilar to OlR. 

T I D 
: 'L’V : TZ. But in the ellipfe OQ, 

OT « TR = Q y •• TV. Therefore OT2: TR1— Q^q; 
• TR1 ^ Q y X cof. 2 17 

Tide. 

= Qj? • OT2 ’ " ^ ’ 1 
Q y X cof.2 Z. . , 

And in the very fame manner it may be mown, that / Z, 
- Q ~ X I’m.2 Z. , . 

2 The elevation of the point T above another point 1 , 
whofe angular diftance TOT' from the point T is 90°, is 
= Q y X cof.2 Z — flu.2 Z- Call the angle QpT Z • 
Then T' Z' - Q_y X cot.2 Z', and TZ — i , Z , - Q_yX 
cof.2Z-^Fz" But the arch QT'is the complement 
°f (Vd, and therefore col.1 Z' ~ Im.’ Z. Therefore 1 Z 
'F, Z — Q Q X~cof.2 Z - fin.; Z. . 

3. (A, Aq Q_y. For the infenbed fphere is to the 
fpheroid as 00 to O y. But the inicnbed fphere is to the 
fphere x 0 n as OQ^to O 0 h Therefore becaufe the fphere 
s o n is equal to the fpheroid S y N, we have OkN O y — 
OQ 3 - Of)3, and O 0 is the firft of two mean proportionals 
between OQ^and O y. But Q^y is very fmall in compan- 
fon with OQl 1 herefore is very nearly T of 

Since x 0 » is the fphere of equal capacity, it is the torm 
of the undiflurbed ocean. The bell way therefore of con, 
ceiving the changes of form produced by the fun or moon, 
or bySboth together, is to confider the elevations or dtprei- 
fions which they produce above or below this lurface. 1 here- 
fore, . „ , 

4. The elevation r Z of the point Z above ttie equicapa- 
cious fphere is evidently — Q^y X cdfi- Z y „ * 
fo the depreflion r' Z' of the point Z' is = Q_y X im. - Z, 
— 2 0 y. 

iV. zT. Either of thefe formulae will anfwer for either the 
elevation above, or the depreffion below, the natural ocean : 
For if cof.1 Z is kfs than |, the elevation given by the for- 
mula will be negative ; that is, the point is below the natu- 
ral furface. In like manner, when lin.2 Z is Ids than T, 
the deoreffion is negative, and the point is above the h\\x 
face. But if cof.2 Z be = y, or fin.2 Z be = the point 
is in the natural furface. This marks the place where the 
fpheroid and the equal fpherc interled each other. vi2 m 
p, the arch P 0 being 540 44' very nearly, and . h — 

3jI.et S reprefent the whole elevation -of the pole of the 
folar tide above its equator, or the difference between high 
and low water produced by the fun ; and let M reprefent 
the whole elevation produced by the moon. Let*'and y 
reprefent the zenith cliftances of the fun and moon with ic- 
ipetl to any point whatever on the ocean. Ihen x may 
will be the arches intercepted between that point and the 
furnmits of the folar and L.iar tides. Then the elevation 
produced by both luminaries in that plane is o ’ cof. * ...urn 1 A.r - mrsrt* rrinfifplv. S 4- M • cof.2 

• cofdy 
M ; or, more concifely, S • cof/ * -f 

ST;_ ivi; and the depreflion is S ' fin.2 * T- 
r k 

M : ’ \ > 
M • fin2 y — -f S.+ M. . r . , 

Let the fun and moon be in the fame point of the hea- 
vens. The folar and lunar tides will have the fame axis; 
the cofines of* and y will each be 1, andjhe elevation at 
the compound pole will be S + M — l S -j-M — y S+hE 
The depreffion at any point 90'’ from this pole will be 
1 S 4- M, and the whole tide is S + M. 

Let the moon he in quadrature, as in (fig’ 3)* # 
c 

appearance at x will be known, by confidering that m this 
place the cofine of * is 1, and the cofine of y is o. I here- 
fore the elevation at x = S — y SHr M, = 4 kS __ t 

‘ M. The depreffion at a = S — 4 S -f M = y S 
The difference or whole tide = 

b — M. 
In 
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Tn like manner, the whole elevation at a above the infcribed 
fphere is M—S. 

Hence we fee that the whole tide, when the moon is in 
quadrature, is the difference of S and M, We alfo fee, 
that if M exceeds S, the water will be hi /her at a than at 
s. Now it is a matter of obfervation, that in the quadra- 
tures it is high water under the moon, and low water under 
the fun. It is alio a matter of obfervation, that in the 'ree 
ocean, the ebb tide, or the water at s, immediately under 
the fun, is below the natural furface of the ocean. Hence 
we mult conclude, that y S is lefs than j M, or that M is 
more than double of S. This agrees with the phenomena 
of nutation and preceffion, which feem to make S ez: y 
bf M. 

In all other pofitions of the fun and moon, the place of 
high water will be different. It is high water where the 
fum of the elevations produced by both luminaries above the 
natural ocean is greateft ; and the place of low water is 
where the. depreffion below the natural ocean is greateft. 
Therefore, in order that it maybe high water, we muft have 
S • cof.2 * 4- M • cof.2 y — r S + M a maximum ; or, ne- 

• S + M a i gle&ing the conftant quantity  —, we muft have 

S ' cof.2 x 4- M • cofffy a maximum. 
In like manner, to have low water in a place where the 

zenith diftances of the fun and moon are v and w, we muft 
have S • fin.2 4- M fin.2 zu a maximum. 

I.emma i. If we confidei the lines and cofines of angles 
as numeral fractions ot the radius i, then we have cof. z< 
— 4. q- { cof.2 Z, and fin.1 — \ cof.2 Z. 

Let a ms (fig. 3.) be a quadrant of a circle of which O 
is the centre, and O r is the radius. On O s deicube the 
femicircle OMS, cutting O vi in M. Draw r M, and pro- 
duce it till it cut the quadrant in n. Alio draw MC to 
the centre of the femicucle; and MD and n d perpendicular 
to O J. r 1 rv 

It is plain that s M is perpendicular to OM; and ft O r 
be radius, j M is the fine of the angle x OM, which we may 
call Z ; OM is its cofine : and becaufe Os: OM — OM r 
OD, and O x : OD — O A : OM2, and O !> may reprefent 
cof.2 Z- Now OD = OC + CD. If o X = r, then O-C 
— 1. CD — CM • cof. MCD, = CM • cof. 2 MOD, — 
■l ■ cef. 2 Z. Therefore col. 2 Z ~ 4 +4 col. 2 Z. 

In like manner, becaule O x : x M =: x M : x D, xDis = 
fin 2Z. This is evidently 4: — 1 

Lemma 2. Cof.2 Z — fin.2 Z = cof. 2 Z, For, becaufe 
x M is perpendicular to OM, the arch x n is double of the 
arch x m, and becaufe MD is parallel to nd, so in — ‘r,'P’ 
and riD — fin.2 Z Therefore O d — cof.: Z — findZ. 
But O d is the cofine of ns, — cof. 2 Z, and col. Z 
fin.2 Z cof. 2 Z. ... 1 

By the firft Lemma we fee, that in order that there may 
be high water at any place, when the zenith diftances of 
the fun and moon ar£ * and y, we muft have S * cof. 2 k -j- 
M • cof. 2y a maximum. , , 

That this may be the cafe, the fluxion of this Formula 
muft be = o. Now we know that the fluxions of the co- 
fines of two arches are as the fines of thofe arches Therefore 
we muft have S • fin. 2 x 4- M Tin. 2y — o, or S Tin. 2x 
—  ]yi • fm. 2 y, which ogives us fin. 2 x : tin. 2y — M : b. 

In like manner, the place of low water requires fin. 2 v : 
fin. 2 <10 = M : S, - 

From this laft circumftance we learn, that the place of 
low water is o, removed 90° from the place of high water; 
whereas we might have expefted, that the fphero.d would 
have been moll protuberant on that fide on which the moon 
is: For the fines of 2 u and of 2 zu have the lame propor- 
tion. with the fines of 2 x and of 2 y. Now we know that 

the fine of the double of any arch is the fame witn the fine ^ 
of the double ot its complement, ftherelore if low water 
be really diftant 90° from high water, we fhall have fin. 2 x ; 
fin. 2 t — fin. 2 v : fin. 2 zv. But if it is at any %ther place, 
the fines cannot have this proportion. 

Now let x be the point of the earth’s furface which has 
the fun in the zenith, and m the point which has the moon 
in the zenith. Let /x be any other point. ^ Draw^ O h 
cutting the femicircle OMx in H. Make CM to Co as 
the difturbing force of the moon to that ot the fun ; and 
draw Six parallel, and S'1, Mr perpendicular to HH. 
Join MH and MB'. The angle HC x is double of the 
angle HO x, and MCH is double ofMH'H, or of its equal 
MOH. Becaufe H MH is a femicircle, HM is perpendi- 
cular to MO. Therefore i; HH' be confidered as radius, 
HM is the fine, and H M is the cofine of MH H. And 
C r is ai: MC ' cof. 2y, = M ‘ cof. gy. And C / is SC ’ 
col. 2 x. Therefore ^ r or S' “o is — S ‘ cof. 2 x 4" M • coi. 
2 y. Therefore t r or S zs will expreis the whole difference 
of elevation between h and the points that are 90 degrees 
from it on either fide (by Lemma 2.) ; and it h be the place 
of high water, it will exprefs the whole tide, becaufe the 
high and low waters were fhown to be 90 afunder. But 
when h is the place of high water, S rx is a maximum. ^Be- 
caufe the place of the moon, and tnereroie the point hi, 13- 
given, S v will be a maximum when it coincides with SM, 
and CH is parallel to SM. 

This fug gelled to us the following new, and not inele- 
gant, lolution of the problem, for determining the place of 
high water. 

Let x Qjx q x (fig. 4. and 9.) be a feTion of the terra- 
queous globe, by a plane oaffing through the fun and moon, 
and let 5 be its centre. Let x be the point which is imme- 
diately under the fun, and m the place immediately under 
the moon. Bifea O x in C, and deferibe round C the circle 
OM x LG, cutting O m iu M. Take C x to reprefent the 
difturbing force of the moor., and maxe C x to C6 as. th^ 
force of the moon to that of the fun [ fuppofing this ratio to 
be known). Join MS, and draw CH paia.lel to it. Diaw 
OH/x, and /OLA perpendicular to it. And laflly,. draw 
Cl perpendicular to SM. Then we fay that m and its op- 
pofite m are the places of high water, l and l' are the places, 
of low water, MS is the height of the tide, ano. MI, SI 
are the portions of this tide produced by the moon and 
fun. r , 1 n 

For it is plain, that in this cafe the line Sv or the lait 
propofiuon coincides with MS, and is a maximum. We 

Tile. 

ma alfo obferve, that MC : CS = fin. MSC : fin. SMC, 
fin. HC3 : fin. MCH, = fin. 2 hOs : fin. 2 /x O m, — fin. 
2 .x-: fin 2y, or M : S ~ fin. 2 x : fin. 2y, agreeably to what 
was required for the maximum. 

It is alio evident, that MI ~ MC "cof. CM I, =: M* cof. 
2 y, and SI SC • cof. ISC, — S • cof. 2 .v ; and therefore 
MS is the difference o( elevation between h and the points 
l and /', which are 90° from it, and is therefore the place of 
low water ; that is, MS is the whole tide. 

The elevation of every other point may be determined in 
the fame way, and thus may the form of the fpheroid be 
completely determined. 

If we fuopofe the figure to reprefent a feclion through 
the earth’s" equator (which is the cafe when the fun and 
moon are in the equator), and farther fuppofe tae two lu- 
minaries to be in conjunction, the ocean is an obiong iphe- 
roid, whofe axis is ift the line of the fyzigies,. and whofe 
equator coincides with the fix hour circle. But if tne moon 
be in any other point of the equator, the figure of the ocean 
will be very complicated. It will not be any figure of re- 
volution; becaufe neither its equator (or moil depreffed: 

part)}, 



Ti'V pfirt), nor its meridians, are circles, The moft deorefTed 
part 0f Jts equator will be in that feftion through the axis 
which is perpendicular to the plane in which the luminaries 

■are fituatea. And this greatell deprefllon, and its'fhorteft 
equatorial diameter, will be conftant, while its other dimen- 
fions vary with the moon’s place. We need not inquire 
more minutely into its form ; and it is fufficient to know, 
that all the fedlions perpendicular to the plane palling thro’ 
the fun and moon are ellipfes. 

This conftrudtion will afford us a very fimple, and, we 
hope, a very perfpicuous explanation of the chief phenome- 
na of the tides. The well informed reader will be pleafed 
with obferving its coincidence with the algebraic folution of 
the problem given by Daniel Bernoulli, in his excellent dif- 
fertation on the Tides, which fhared with M‘Laurin and 
Euler the prize given by the A.cademy of Sciences at Paris, 
and with the eafe and perfpicuity with which the pheno- 
mena are deducible from it, being in fome fort exhibited to 
the eye. 

In our application, we fhall begin with the fimpleft cafes, 
and gradually introduce the complicating circirmflances 
which accommodate the theory to the true ftate of things. 

We begin, therefore, by fuopofing the earth covered, to 
a proper depth, with water, forming an ocean concentric 
with its folid nucleus. 

In fhe next place, we fuppofe that this ocean adopts in 
an inftant the form which is confrlfent with the equilibrium 
of gravity and the dillurbing forces. 

Thirdly, We fuppofe the fun ftationary, and the moon 
to move eaftward from him above x 2^° every day. 

Fourthly, We fuppofe that the folid nucleus turns round 
its proper axis to the eaflward, making a rotation in 24 fo- 
lar hours. Thus any ,place of obfervatipri will fuccefEvely 
experience all the different depths of water. 

Thus we fliall obtain a certain Succession of pheno- 
mena, precifely limilar to the fucceffion obferved in nature, 
with this foie difference, that they do not correfpond to 
the contemporaneous fituations of the fun and moon. When 
we fhall have accounted for this difference, we fhall pre- 
fume to think that we have given a juft theory of the 
tides. 

We begin with the fimpleft cafe, fuppofing the fun and 
moon to be always in the equatoia Let the feries begin 
with the fun and moou in confundfion in the line O $. In 
this cafe the points s, m, and h coincide, and we have high 
water at 12 o’clock noon and midnight. 

While the moon moves from s to Q^O m cuts the upper 
femicircle in M ; and therefore CH, which is always paral- 
lel to MS, lies between MC and C j. Therefore h is be- 
tween m and j, and we have high water after 12 o’clock, 
but before the moon’s fouthing. The fame thing happens 
while the moon moves from 0 to q, during her third quar- 
ter. 

But while the moon moves from her firft quadrature in 
C)^to oppofition in 0 (as in fig. 5.), the line m O drawn 
from the moon’s place, cuts the lower femicircle in M and 
CH, parallel to SM, again lies between M and s, and there- 
fore h lies between m and 0. The place of high water is 
to the eaftward of the moon, and we have high water after 
the moon’s fouthing. The fame thing happens while the 
the moon is moving from her laft quadrature in q to the 
next fyzigy. In fhort, the point H is always between M 
and s, and the place of high water is always between the 
moon and the nearejl fyzigy. The place of high water 
overtakes the moon in each quadrature, and is overtaken by 
the moon in each fyzigy. Therefore during the firft and 
third quarters, the place of high water gradually falls be- 
liind the moon fot fome time, and then gains upon her 

again, fo as to overtake her in the next quadrature. But Tid?. 
during the fecond and fourth quarters, the place of high '—■v—*< 
water advances before the moon to a certain diftance, and 
then the moon gains upon it, and overtakes it in the next 
fyzigy. 

If therefore we fuppofe the moon to advance uniformly 
along the equator, the place of high water moves unequally, 
floweft in the times of new and full moon, and fwifteft in the ' 
time of the quadratures. There muft be fome intermediate 
fituations where the place of high water neither gains nor 
lofcs upon the moon, but moves with the fame velocity. 

The rate of motion of the point h may be determined as 
follows : Draw C /, S n, making very finall and equal angles 
with PIC and MS. Draw n C, and about S, with the di- 
ftance S n, deferibe the' arch « v, w hich may bs confidered 
as a ftraight line perpendicular to n 8, or to MS. 

Then, becaufe SM and S n are parallel to CH and C f, 
the points n and i are contemporaneous fituations of M and 
H, and the arches n M, i H, are in the ratio of the angular 
motions of m and h. Alfo, becaufe n v and n M are perpen- 
dicular to « S and n C, the angle -on M is equal to the angle 
S n C, or SMC. Alfo, becaufe the angles nv M and MIC 
are right angles, and the angles vn M, CMI, are alfo equal, 
the triangles v n M, CMI, are fimilar. Therefore 

n'M. : n v ~ MC : MI. And 
n V ; z’H =: rc S : z C, or = MS : MC ; therefore 
n M : » H z= MS : MI. Therefore the angular mo- 

tion of the moon is to the angular motion of the place of 
high water as MS to MI. 

Therefore, when M'S is perpendicular to SC, and the 
point I coincides with S, the motion of high water is equal 
to that of the moon. But when M'S is perpendicular SC, 
ITC is alfo perpendicular to C s, and the angle ti O s is 
4C» and the high water is in the oftant. While the moon 
paffes from s to or the high water from s to h, the 
point I falls between M and S, and the motion of high wa- 
ter is flower than ihat of the moon. The contrary obtains 
while the moon moves from m' to C^, or the high water from 
the oftant to the quadrature. 

It is evident, that the motion of h in the third quarter ot 
the lunation, that is, in palling from 0 to q, is fimilar to its 
motion from s to Q_^ Alfo, that its motion from Q_to 0 
muft retard by the lame degrees as it accelerated in palling 
from j' to Q, and that its motion in the laft quarter from 
y to j is firmlar to its motion Irom Q^to 0. 

At new and full moon the point I coincides with C, and 
the point M coincides with s, T hereiore the motion of 
the high water at full and change is to the motion of the 
moon as r C to s S. But when the moon is in quadrature, 
I coincides with C, and M with 0, Therefore the motion 
of the moon is to that of high water as OS to OC or s C. 
Therefore the motion of high waterxit full and change is to 
its motion in the quadratures as OS to S s, or as the dif- 
ference of the difturbing forces to their fum. The motion 
of the tide is therefore fioweft in the fyzigies and Iwiftell in 
the quadratures ; yet even in the tyzigies it palfes the fun 
along w'ith the moon, but more llowly. 

Let the interval between the morning tide of one day 
and that of the next day be called a tide-day. This is al- 
ways greater than a folar day, or 24 hours, becaufe the place 
of high water is moving falter to the eaftw^ard than the fun. 
It is lefs than a lunar day, or 2'4h. 50', while the high water 
palfes from the fecond to the third o&ant, or from the fourth 
to the firft. It is equal to a lunar day when high water is 
in the oblants, and it exceeds a lunar day while high water 
paffes from the firft to the fecond odaut, or from the third 
to the fourth. 

The difference between a folar day and a tide day ia 
called. 
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called tlie priming or the retardation of the tides. This 

'J Is evidently equal to the time of the earth’s defcrlbing in 
its rotation an angde equal to the motion of the high water 
in a day from the fun. The fmallefl of thefe retardations 
is to the great eft as the difference of the difturbing forces 
to their fum. Of all the phenomena of the tides, this feems 
liable to the feweft and moft inconfiderable derangements 
from local and accidental circumflances. It therefore af- 
fords the belt means for determining the proportion of the 
difturbing forces. By a comparifon of a great number of 
obfervations made by Dr Malkelyne at St Helena and at 
Barbadoes (places fituated in the open fea), it appears that 
the-fhorteft tide-day is 24b. 37', and the longed is 25 h. 27'. 
This gives M — S : M -j- S = 37 ; 87, and S : M =: 2 : 
4,96 ; which differs only 1 part in 1 24 from the propor- 
tion of 2 to 5, which Daniel Bernoulli collefted from a va- 
riety of different obfervations. We fhall therefore adopt 
the proportion of 2 to 5 as abundantly exaft. It alfo agrees 
exaftly with the phenomena of the nutation of the earth’s 
axis and the precefhon of the equinoxes ; and the aftrono- 
mers affeft to have deduced this proportion from thefe phe- 
nomena. But an intelligent reader of their writings will per- 
ceive more fineffe than juflice in this affertion. The nuta- 
tion and preceflion do not afford phenomena of which we 
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We now fee the reafon why 

• The fwelling tides obey the moon. 
The time of high water, when the fun and moon are in 

the equator, is never more than 47 minutes different from 
that of the moon’s foutlnng (+ or — a certain fixed quan- 
tity, to be determined once for all by obfervation.) 

It is now an eafy matter to determine the hour of high 
water correfponding to any pofition of the fun and moon in 
the equator. Suppdfe that on the noon of a certain day 
the moon’s diflance from the fun is m s. I he conflrudtioh 
of this problem gives us s and the length of the tide day. 
Call this T. Then fay 360° : j m = T : and t is the hour 
of high water. 

Or, if we choofe to refer the time of high water to the 
moon’s fouthing, we muff find the value of m h at the time 
of the moon’s fouthing, and the difference d between the. 
tide day and a mean lunar day L, and fay $60 : m h zz d : 
the time of high water before the moon’s fouthing in the 
firft and third quarters, but after it in the fecondand fourth, 
ihe following table by Daniel Bernoulli exhibits thefe 
times for every 10th degree of the moon’s elongation from 
the fun. The lirfl or leading column is the moon’s elon- 

„ gatxon from the fun or from the point of oppofition. The 
can afiign the fnare to each luminary with fulficient preci- fecond column is the minutes of time between the moon’s 
fion for determining the proportion of their diflurbing fouthing and the place of high water. The marks — and 
forces •, and it is by means or many arbitrary combinations, -f- diftmguifh whether the high water is before or after the 
and without neceffity, that D’Alembert has made out this moon’s fouthing. The third column is the hour and rni- 
jatio. We cannot help being of opinion, that D’Alembert nute of high water. But we muft remark, that the fir if 
has accommodated liis diftribution of the phenomena to this column exhibits the elongation, not on the noon of any day? 
ratio of ^2 to j, which Daniel Bernoulli (the befl philofo- but at the very time of high water. The two remaining 
pher and the moll candid man of that illuftrious family of column 
mathematicians) had, with fo much fagacity and juftneis of nations, 
inference, deduced from the phenomena of the tides. D’A- 
lembert could not but fee the value of this inference ; but 
he wanted to fhovv his own addrefs in deducing it proprio 
marte forfooth from the nutation and precefiion. His pro- 
cedure in this refembles that of his no lefs vain countryman 
De la Place, who affefts to be highly pleafed with finding 
that Mr Bode’s difcovery that Meyer had feen the Geor- 
gium Sidus in 1756, perfeftly agreed with the theory of its 
motions which he (De la Place) had deduced from his own 
dodtrines. Any well informed mathematician will fee, that 
De la Place’s data afforded no fuch precifion ; and the 
book on the Elliptical Motions of the Planets, to which he 
alludes, contains no grounds for his inference. Tills obfer- 
vation we owe to the author of a paper on that fubjeft in 
the Tranfadtions of the Royal Society of Edinburgh. 
We hope that our readers will excufe this occafior.al ob- 
fervation, by which we wifh to do juftice to the merit of 
a modeft naan, and one of the greatett philofophers of his 
time. Our only claim in the prefent differtation is the ma- 
king his excellent performance on the tides accefiible to 
an Englifh reader not much verlant in mathematical refearch- 
es ; and we are forry that our limits do not admit any thing 
more than a fketch of it. But to proceed, 

Affuming 2 : 5 as the ratio of SC to CM', we have the 
angle CM'S =. 230 34' nearly, and m! oh' — n° 47' ; and 
thi's is the greateft difference between the moon’s place and 
the place of high water. And when this obtains, the moon’s 
elongation m' 0 s k 56° 47' from the neareft fyzigy. Hence 
it follows, that while the moon moves uninformly from 36° 
47' weft elongation to 56° 47' eaft, or from' 1230 13' eaft 
to 123° 13' w’eft, the tide day is fiiorter than the lunar day; 
and while fhe moves from 56° 47' eaft to 123° 13', or from 
12 3° ^ weft to 36° 47', the tide-day is longer than the lu- 
-iar-day. 

Von. XVIII. Part II. 

exprefs the heights of the tides and their daily va- 
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10.314- 
11. 2 
11.314- 
12. — 

MS. 

987 
949 
887 
806 
7I5 
610 
518 
453 
429 

453 
518 
610 
7H 
806 
887 
949 
987 

ICOO 

M 
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38 
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81 
91 

Ic5 
92 
65 
24 

24 

65 
92 

i°5 
91 

81 
62 
38 
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The height of high water above the low water confti- 
tutes what is ufually called the tide. This is the intereft- 
ing circumftance in praSice. Many circumftances render it 
almoft impoffible to fay what is the elevation of high water 
above the natural furface of the ocean. In many places the 
furface at low water is above the natural furface of the 
ocean. This is the cafe in rivers at a great diftance from 
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their mouths. This may appear ah Curd, and is certainly of the ti e 
very paradoxical; but it is a Taft eftabhfhed on theinoft 
unexceptionable authority. One mfta"C^ ^rin^tlde in 
own obfervation. The low water mark at fpnng tide m 
the harbour of Alloa was found by accurate levelling to be 
Sree feet higher than the top of the ftone pier at Lerth, 
which is feveral feet above the high water mark ot this ha.- 
hour A little attention to the motion of running wa er 

wdl explain this completely. Whatever checks the motion 
rf water In a canal mud raife its furface. Water m a canal 
runs only in confequence of the declivity of this faifa— 
/ See River). Therefore a flood tide coming to 
lotuh of a river checks the current of its waters, and they 
accumulate at the mouth. This checks the current farther 
up and therefore the waters accumulate there alio ; and this 
checking of the dream, and confequent riling of the waters, 
is gradually communicated up the river to a g-at chdan e; mi5. m,. ,-;<Uo pvprvwhere. though its turface itill has < 
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of ,)« tides, he ailheted to the alj-ebi-alc method. Unfor. j 
tunately it did not prefent him vmh the eal.eft formulas tor 
“aid But the geometrical conftroa.on which we have 
Ken fuggefts feveral formulae which arc exceedingly f.mple, 
and afford a very ready mode of calculation. _ 

The fundamental problems are to determine the angle 
,04 or m O 4, having »0, given; and to determine 

MLct the given angle m Or be called and, to avoid 
the ambiguity of algebraic figns, let tt always be reck- 
one" from the neareft fyzigy, io that we may always 
have a equal to the fan of * andy. Alb make^ = 
 S2 X fln.2^_g—  which reprefents the qrn 
M^TS2 + 2 M X S X col. 2 a 1 ^ . S X fin. 2 a vrWinh 
of fig. 4- fir-2 2A and make ^ = MTbXcoh ’ . 2 a 

»the of tl,at fisure’or of ta”' Tha 

Srand1"^: thT?,utS fec^errrS: ^ ^ 
ordinary courfe of the river. It will more remarkably acce- 
lerate the river now raifed above its ordinary level, becau e 
the declivity at the mouth will be fo much greater, . be- 
fore the waters near the mouth, by accelerating, wi m 
in their channel, and increafe the declivity o the canal be- 
yond them. This will accelerate the waters beyond them ; 
and thus a ftream more rapid than ordinary will be produ- 
ced along the whole river, and the waters will fink below 
their ordinary level. Thus there .dll be an ebb below he 
ordinary furrace*as well as a flood above it, however flopn g 

th Hence h follows, that we cannot tell what is the natural 
furface of the ocean by any obfervations made in a river, 
even though near its mouth. Yet even m rivers we have 
regular tides, fubjeaed to all the varieties deduced from 
th Wetlve feen that the tide is always proportional to MS. 
It is ereateft therefore when the moon is in conjundion or 
oJJdot being then Sr, the fum of the feparate tides 
produced by the fun and moon. It graduahy decreafes as .  V. A-y-v y-vm/uva t" 1 

For we fir all have coff 

I_v/7=# 

y = 
For becaufe ^ is — tan. 

and i + i + />* : i 
i + ^ 1 + f2 

i + /2 is ^be fecant of 2y, 

Thefe" proceffes for obtaining V dircftly are abundantly 
Ample. But it will be much more expeditious and eaiy to- 
consent ourfelves with obtaining zy by means of the valu 

S’ iin. 2 a we may find x by 
of its tangent, viz.—rr--' ’ M ff- S’ cof. 2 a 

Mr/ 
means of the fimilar value of its tangent ^ of fig. 4- 

There is ftill an eafier method of finding both 2 x and 27, Tvrndnred bv the iun ana moon, ai- 
ttie moon anproaches to quadrature ; and when tire is at Q_ as fo ows. M S = tan. a : tan. 4. Then l is the 

This SO, or the difference of the feparate tides. Sup- Make M + S.M » - > ^ For thU anal()gy 
nofni'r S, divided into i coo equal pans, the length of MS difference o * , -,’t,r„ent of half the difference of the 
?s expreffed in thefe parts in the fourth column ot the foK- evidein y g - CMS oHiu. q. or of a * and 2 r- There- 
going table, and their differences are expreffed m the fifth angta CSM and CMSf 4 of ^ + 2 ^ add j, and we 
C0\VenmaY here obferve, that the variations of the tides in . _..i! 4-y-x fVv^ r\f twire the yv e may nere: odici r • 
equal fmsll times are proportional to the fine o. twice he 
dinance of the place of high water from the moon, l or 
iince M « is a conftant quantity, on the fuppofition of tl e 
moon’s uniform motion, M a; is proportional to the variation 
of MS. Now Un:Uv - MC:CI = I : fin. 2 y, and 
M n and MC are conftant quantities. . 

Thus we have feen with what eafe the geometrical con- 
ftruftion of this problem not only explains all the mterelt- 
inrr circumftances of the tides, but aho points them out, al- 
moft without employing the judgment, ana exhibits to the 
eye the gradual progrefs of each phenomenon. In thefe re- 
fpefts it has great advantages over the very elegant algebraic 
analyfis of Mr Bernoulli. In that procefs we advance al- 
moft without ideas, and obtain our filiations a.1’ detTh;d 

fafts, without perceiving their regular fines. Hus is the 
tifual pre-eminence of geometrical analyfis ; and we regret 
rhat Mr Bernoulli, who was eminent in this branch, uid not 
rather employ it. We doubt not but that he would hav-e 
fhown ft ill more clearly the conneftion and gradual F^greis 
of every particular. His aim, however, being to mil raft 
th fe vvho were to calculate tables of the different affedions 

  a b 
have 2 x — a -^r by or x 

— b 
- y and y= ^ 

By either of thefe methods a table may be readily com. 
puted of the value of * or , for every value of u. 1 But we mull recollea that the values o. ii and M aie by 
„o meauTconaant, but van- in the iuve,ft triplicate ratio £ 
the earth’s diftance from the fun and moon t and the ratio 
of a to ; obtains only when thefe luminaries are at t 
mean1 diftances from the earth. The 
to the perigean medium and apogean diftancto aie as w 
Hw. Sun_ Moon- 

Apogean - " I»901 4>^5^ 
Medium - " 25 . r 
Perigean - ' 2’10^^ ' r ~ 

Hence we fie that the ratio of S to M may vary from 
r noi C 02% to 2.,oS : 4,258, ^fat is, nearly from 1 : 3 
%9t • 2 5 If from 2:610 2:4. '1 he filar force does not 
vary "much, and may be retained as conflant at’y 

great error. But the change of the moon s fore h g e^t 
effefls on the tides both as to thexr time and their quan 
tity. I. I* 



T I D 

I. In refpeft of their Time. 

1. The tide day following a fpring title is 24.h. 27' when 
the moon is in perigee, but 24h. 33' when (he is in a- 
pogee. 

2. The tide day following neap tide is 25 h. 15’, and 25 b. 
in thefe two fituations of the moon. 40 in tnete two iiLiiauons or rnc moon. 

3. The great^ft interv?.! of time between high water and 
the moon’s fouthing is 39' and 61'; the angle y being 90 

45' in the firft cafe, and 150 15' in the fecond. 
II. In refpeft of their Heights. 

1. If the moon is in nerigee when new or full, the fpring 
tide will be 8 feet inftead of 7, which correfponds to her 
tnean diilance. The very next fpring tide happens when 
the is near her apogee, and will be 6 feet inilead of 7. The 
neap tides happen when (lie is at her mean diftance, and will 
therefore be 3 feet. 

But if the moon be at her mean diftance when new or 
full, the two fucceeding tpring tides will be regular or 7 feet, 
and one of the neap tides will be 4 feet and the other only 
2 feet. 

Mr Bernoulli has given us the following table of the time 
of high water for thefe three chief fituations of the moon, 
namely, her perigee, mean diftance, and apogee. It may 
be had by interpolation for all intermediate politions with 
as great accuracy as can be hoped for in phenomena which 
are iubjed to fuch a complication of difturbances. The firft 
column contains the moon’s elongation from the fun. The 
columns P, M, A, contain the minutes of time which elapfe 
between the moon’s fouthing and high water, accoiding as 
fhe is in perigee, at her mean diftance, or in apogee. The 
f]gn — indicates the priority, and + the pofteriority, of high 
water to the moon’s fouthing. 

5) 
and 
o 

o 

to 
20 
30 
40 
5° 
60 
70 
80 
90 

ICO 
no 
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140 
150 
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9v 
18 
26 
33 
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3^ 
33t 
22 
o 
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464 
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o 

+ 
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4°4- 
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x4 
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394: 
5° 
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5°4- 
31 

o 
+ 
31 

5°i 
58 

5° 
394 
274: 
x4 

o 

The reader will undoubtedly be making fome comparifon 
in his own mind of the deductions from this theory with the 
aftual ftate of things. He will find fome confiderable re- 
femblanees; btit he will alfo find fuch great differences as 
will make him very doubtful of its juftnefs. In very few 
places docs the high water happen within -^tns ot an hour 
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of the moen’s fouthing, as the theory leads him to expect; 
and in no place whatever does the fpring tide fall on the 
day of new and full moon, nor the neap tide on the day of 
her quadrature. Thefe always happen ttvo or three days 
later. By comparing the dificrence of high water and the 
moon’s fouthing in different places, he will hardly find any 
connedling principle. This fhows evidently that the cauie 
of this irregularity is local, and that the juftnefs of the theory 
is not affetted by it. By confidering the phenomena in a 
navigable river, he will learn the real cauie of the deviation. 
A flood tide arrives at the mouth of a river. The true the- 
oretical tide differs in no refpedl from a wave. Suppofe a 
fpring tide adtually formed on a fluid fphere, and the fun 
and moon then annihilated. The elevation muff fink, pref- 
fing the under waters afide, and caufing them to rife where 
they were deprefled. The motion will not flop when the 
furface comes to a level; for the waters arrived at that po- 
fition with a motion continually accelerated. They will 
therefore pafs this poijtion as a pendulum paffes the perpen- 
dicular, and will rile as far on the other fide, forming a 
high water where it was low water, and a low water where 
it was high water ; and this would go on for ever, ofcilla* 
ting in a time which mathematicians can determine, if it 
were not for the vifeidity, or fomething like fnttion, of the 
waters. If the fphere is not fluid to the centre, the motion 
of this wave will be different. I he elevated waters cannot 
fink without diffuiing themlelees fidewife, and occafioning a 
great horizontal motion, in order to fill up the hollow aNt 
the place of low water. This motion will be greateft about 
half way between the places of high and low water. The 
fballower we fuppofe the ocean the greater muft this hori- 
zontal motion be. The reiiftance of the bottom (tho’ per- 
fectly fmooth and even) will greatly retard it all the way 
to the furface. Still, however, it will move till all be level, 
and will even move a little farther, and produce a fmall flood 
and ebb where the ebb and flood had "been. Then a con- 
trary motion will obtain ; and after a few ofcillations, which 
can be calculated, it will be infenfible. If the bottom of 
the ocean (which we ftill fuppofe to cover the whole.earth) 
be uneven, with long extended valleys running in various di- 
rections, and with elevations reaching near the fuifiace, it is 
evident that this muft occafien great irregularities in the 
motion of the undermoft waters, both in refpeCt of velocity 
and direction, and even occafion imall inequalities on the 
furface, as we fee in a river with a rugged bottom and ra- 
pid current. The deviations of the under currents will drag 
with them the contiguous incumbent waters, and thus oc- 
cafion greater fuperficial irregularities. 

Now a flood arriving at the mouth of a river, muft aCt 
precilely as this great wave does. It mult be propagated 
up the river (or along it, even though perfectly level) in a 
certain time, and we (hall have high water at all the diffe- 
rent places in fuccefiion. rIh:s is diftinCtly feen in all ri- 
vers. It is high water at the mouth of the Thames at three 
o’clock, and later as we go up the river, till at London 
bridge we have not high water till three o’clock in the 
morning, at which time it is again high water at the Nore. 
But, in the mean time, there has been low water at the 
Nore, and high water about half way to London; and while 
the high water is proceeding to London, it is ebbing at 
this intermediate place, and is low water there when it is 
high water at London and at the Nore. Lid the tide ex- 
tend as far beyond London as London is from the Nors, 
we fhould have three high wateus with two low waters in- 
terpofed. 'Hie mofl remarkable inftance of this kind is the 
Maragnon or Amazon river in South America. It appears 
by the obfervations of Condamine and others, that between 
Para, at the mouth of the river, and the conflux of the Ma- 
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Title. dera and Maragnon, there are feven coexiftent high waters, 
with fix low waters between them. Nothing can more evi- 
dently fhow that the tides in thefe places are nothing but 
the propagation of a wave. The velocity of its fuperficial 
motion, and the diftance to which it will fenfibly go, mull 
depend on many circumftances. A deep channel and gentle 
acclivity will allow it to proceed much farther up the river, 
and the diitance between the fucctfiive fummits will be great- 
er than when the channel is {hallow and iletp. If we apply 
the ingenious theory of Chevalier Buat, delivered in the ar- 
ticle River, we may tell both the velocity of the motion 
and the interval of the iucceflive high waters. It may be 
imitated in artificial canals, and experiments of this kind 
would be very inftruttive. We have laid enough at prelent 
for our purpofe of explaining the irregularity ot the times 
of high water in different places, with refpeft to the moon’s 
fouthing. For we now fee clearly, that fomething of the 
fame kind mull happen in all great arms of the fea which 
are of an oblong fhape, and communicate by one end with 
the open ocean. The general tide in this ocean mull pro- 
ceed along this channel, and the high water will happen on 
its fliores in fuccefiion. This alio is diftinftly feen. I he 
tide in the Atlantic ocean produces high water at new and 
full moon at a later and later hour along the fouth coaft ot 
Great Britain in proportion as we proceed from Scilly iflands 
to Dover. In the fame manner it is later and later as we 
come along the eaft coafl from Orkney to Dover. Yet even 
in this progrefs there are confiderable irregularities, owing 
to the finuoikies of the fhores, deep indented bays, promi- 
nent capes, and extenfive ridges and valleys in the channel. 
A iimilar progrefs is obferved along the coalls of Spain and 
France, the tide advancing gradually from the fouth, turn- 
ing round Cape Finifterre, ranging along the noith coait 
of Spain, and along the well and north coafts of France. 

The attentive confkleration of thefe fadls will not only 
fatisfy us with reipeft ro this difficulty, but will enable us 
to trace a principle of conneftion amidit all the irregularities 
that we obferve. 

We now add, that if we note the difference between the 
time of high water of fpring tide, as given by theory, for 
any place, and the obferved time of high water, we fhall find 
this interval to be very nearly conftant thro’ the whole feries 
of tides during a lunation. Suppofe this interval to be forty 
hours. We {hall find every other phenomenon fucceed a?ter 
the fame interval. And if we fuppofe the moon to be in 
the place where Ihe was 40 hours before, the obfervation 
will agree pretty well with the theory, as to the lucceffion 
of tides, the length of tide day, the retardations of the 
tides, and their gradual diminution frem fpring to neap 
tide. We fay pretty well ; for there ftill remain feveral 
fmall irregularities, different in different places, and not fol- 
lowing any obfeivable law. Thefe are therefore local, and 
owing to local caufes. Some of thefe we {hall afterwards 
point out. There is alfo a general deviation of the theory 
from the real feries of tides. The neap tides, and thole ad- 
joining, happen a little earlier than the correfted theory 
points out. Thus at Bieft (where more numerous and ac- 
curate obfervations have been made than at any other place 
in Europe), when the moon changes precilely at noon, it is 
high water at 3b. 28'. When the moon enters her lecond 
quarter at noon, it is high water at 8h. 40', inftead of 9I1. 
48', which theory affigns. 

on the days of full and half moon, but a certain time after. 
We {hall attempt to explain this. 

We fet out with the fuppofition, that the water acquired 
in an inftant the elevation competent to its equilibrium. But 
this is not true. No motion is inftantaneous, however great 
the force ; and every motion and change of motion produ- 
ced by a feniible or finite force increafes from nothing to 
a fenfible quantity by infinitely imall degrees. Time elapfes 
before the body can acquire any fenfible velocity ; and in 
order to acquire the fame fenfible velocity by the adion of 
different forces a&ing fimilarly, a time mull elapfe inverftly 
proportional to the force. An infinitely fmall force requires 
a finite time for communicating even an infinitely fmall ve- 
locity ; and a finite force, in an infinitely fmall time, com- 
municates only an infinitely imall velocity ; and it there be 
any kind of motion which changes by infenfible degrees, it 
requires a finite force to prevent this change. Thus a buc- 
ket of water, hanging by a cord lapped round a light and 
eafdy moveable cylinder, will run down with a motion uni- 
formly accelerated ; but this motion will be prevented by 
hanging an equal bucket on the other fide, fo as to ad with 
a finite force. This force prevents only infinitely fmall ac- 
celerations. 

Now let ALKF (fig. ffi) be the folid nucleus of the 
earth, iurrounded by the fpherical ocean b h d g. Let this 
be raffed to a fpheroid BIT LG by the adion of the moon 
at M, or in the diredion of the axis CM. If all be at tell, 
this fpheroid may have the form precilely competent to its 
equilibrium. But let the nucleus, with its fpherqidal ocean, 
have a motion round C in the diredion AFKL from well 
to eaft. When the line of water BA is carried into the 
fituation s q infinitely near to BA, it is no longer in equili- 
brio ; for r is too elevated, and the part now come to B is 
too much depreffed. There is a force tending to deprefs 
the waters at s, and to raife thofe now at B; but this force 
is infinitely imall. It cannot therefore reitore the fhape 
competent to equilibrium till a fenfrble time has elapfedj 
therefore the difturbing force of the moon cannot keep tlm 
fummit of the ocean in the line MC- The force mull be of 
a certain determinate magnitude before it can in an inflant 
undo the inilantaneous effed of the rotation of the waters 
and keep the fummit of the ocean in the fame place. But 
this effed is poffible ; for the depreffion at s neceffary for 
this purpofe is nearly as the diftance from B, being a de- 
preffion, not from a ilraight line, but from a circle deferibed 
with the radius CB. It is therefore an infimtefimal of the 
fir ft order, and may be reflorgd in an inftant, or the conti- 
nuation of the deprefiion prevented by a certain finite force. 
Therefore there is fotne diilance, fuch as By, where the dil- 
turbing force of the moon may have the neceffary intenfity. 
Therefore the fpherical ocean, inftead ot being kept conti- 
nually accumulated at B and D, as the waters turn round, 
will be kept accumulated aty and/, but at a height fome- 
what fmaller. It is much in this way that we keep melted 
pitch or other clammy matter from running off from a bruffi, 
by continually turning it round, and it hangs protuberant, 
not from the loweft point, but from a point beyond it, in 
the diredion of its motion. The fads are very fimilar. 
The following exper iment will illuilrate this completely, and 
is quite a parallel fad. Conceive GDH, the lower half of 
the ellipfe, to be a fupple heavy rope or chain hanging from 
a roller with a handle. The weight of the rope makes it 
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Something fimilar, and within a very few minutes equal, hang in an oblong curve, juft as the force of tne moon raifes 
this is obferved in every place on the fea-coaft. This is the waters of the ocean to this is oblerved in every place on the fea-coaft. This is 

therefore fomething general, and indicates a real defed in 
the theory. 

But this ariies from the fame caufe with the other general 
deviationj viz, that the greateftand leaft tides do not happen 

   _ Turn the roller very flowly, and 
the rope, unwinding at one fide and winding up on the other 
fide of the roller, will continue to f®rm the fame curve : 
but turn the roller very brifkly in the diredion FKL, and 
the rope will now hang like the curve uy' v} confiderably 

advanced 
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advanced from the perpendicular, fo far, to wit, that the 
force of gravity may be able in an initant to undo the infi- 
nitely fmall elevation produced by the turning. 

We are very anxious to have this circumftance clearly 
conceived, and its truth firmly eftablifhed ; becaufe we have 
obferved it to puzzle many perfons not unaccuftomed to 
ftich difcuffions: we therefore hope that our readers, who have 
got over the difficulty, will indulge us while we give yet 
another view of this matter, which leads to the fame conclu- 
fion. 

It is certain that the interval between high and low wa- 
ter is not fufficient for producing all the accumulation ne- 
ceflary for equilibrium in an ocean fo very fhallow. The 
horizontal motion neceffary for gathering together fo much 
water along a fhallow fea would be prodigious. Therefore 
it never attains its full height; and when the waters, already 
raifed to a certain degree, have paffed the fituation imme- 
diately under the moon, they are ftill under the adtion of 
accumulating forces, although thefe forces are now dimi- 
niflied. They will continue riling, till they have fo far paft 
the moon that their fituation fubjedts them to depreffing 
forces. If they have acquired this fituation with an accele- 
rated motion, they w'ill rife ftiil farther by their inherent 
motion, till the deprtfling forces have deftroyed all their ac- 
celeration, and then they will begin to fink again. It is in 
this way that the nutation of the ear th’s axis produces the 
greateft inclination, not when the inclining forces are great- 
efi, but three months after. It is thus that the warrntfc 
time of the day is a confiderable while after noon, and that 
the warmdt feafon is confiderably after midfummer. 1 he 
warmth increafes till the momentary wafte of heat exceeds 
the momentary fupply. We conclude by faying, that it 
may be demonllrated, that, in a fohere fluid to the centre, 
the time of high water cannot be lefs, and may be more, than 
three lunar hours after the moon’s fouthing. As the depth 
of the ocean diminifhes, this interval alfo diminifhes. 

It is perhaps impoffible to affign the diftance B_y at 
which the fummit of the ocean may be kept while the earth 
turns round its axis. We can only fee, that it muff be lefs 
when the accumulating force is greater, and therefore lefs 
in fpring tides than in neap tides ; but the difference may 
be infenfible. All this depends on circumftances which we 
are little acquainted with : many of thefe circumflances are 
lecal; and the fituation of the fummit of the ocean, with 
refpe<5t to the moon, may be different in different places. 

Nor have we been able to determine theoretically what 
will be the height of the fummit. It will certainly be lefs 
than the height neceffary for perfect equilibrium. Daniel 
Bernoulli fays, that, after very attentive confideration, he is 
convinced that the height at new or full moon will be to the 
theoretical height as the cofine of the angle BC j to radius, 

C or that the height at y will be B £ X 

The refult of all this reafoning is, that we muff always 
firppofe the fummit of the tide is at a certain diftance eaft- 
ward from the place afligned by the theory. Mr Bernoulli 
concludes, from a very copious comoarifon of obfervations 
at different places, that the place of high water is about 20 
degrees to the eaftward of the place alfigned by the theory. 
Therefore the table formerly given will correfpond with ob- 
fervation, it the leading column of the moon’s elongation 
from the fun be altered accordingly. We have inferted it 
again in this place, with this alteration, and added three co- 
lumns for the times of high water. Thus changed it will 
be of great ufe. 

We have now an explanation of the acceleration of the 
neap tides, which fhould happen 6 hours later than the 
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fpring tides. They are in fadf tides correfponding to pofi> 
tions of the moon, which are 20° more, and not tWreal 
fpring and neap tides. Thefe do not happen till two days 
after ; and if the really greateft and leaft tides be obferved, 
the leaft will be found 6 hours later than the firft. 

Time of High Water. 

Perigee. M. Dill. Apngee 

O.lS 
O.49I 
1.20 
I.JOi 
2.22 
2- 54 
3- 27 
4.02’ 
4*414 
5.26! 
6. uj 
7.20 
8.21 
9-'34 
9-584 

io-374 

11.46 
0.18 

0.22 
0.514 
3.20' 
1.48 
2.18 
2.48 
3.20 
3- 55 
4- 33 
5.19 
6.15 
7.20 
8.25 
9.20 

10.06 
1 °-45 
11.20 
11.51 
0.22 

0.274 
o-54 
1.20 
1.46 
2.12 
2.40 
5.10 
3-44 
4.22 
5-c 9 
6.09 
7.20 
8.31 
9-3° 

10.18 
10.56 
11-30 
11.59 
0.27 

This table is general; and exhibits the time of high wa- 
ter, and their difference from thofe of the moon’s louthing, 
in the open fea, free from all local obftru&ions. If there- 
fore the time of high water in any place on the earth’s 
equator (for we have hitherto confidered no other) be dif- 
ferent from this table (fuppofed correct), we muft attribute 
the difference to the diftinguifhing circumftances of the fi- 
tuation. Thus every place on the equator fhould have high 
water on the day that the moon, fituated at her mean di- 
ftance, changes precifely at noon, at 22 minutes paft noon ; 
becaufe the moon pafies the meridian along with the fun by 
fuppofition. Therefore, to make uie of this table, we mult 
take the difference between the firft number of the column, 
intitled time of high water, from the time of high water at 
full and change peculiar to any place, and add this to all 
the other numbers of that column. This adapts the table 
to the given place. Thus, to know the time of high water 
at Leith when the moon is 50° eaft of the fun, at her mean 
diftance from the earth, take 11' from 4I1. 39', there remains 
4.08. Add this to 2h. 48', and we have 6h, ;6' for the 
hour of high water. (The hour of high water at new and full 
moon for Edinburgh is marked 4I1. 30' in Mafkelyne’s ta- 
bles, but we do not pretend to give it as the exarft determi- 
nation, This would require a feries of accurate oblerva- 
tions.) 

It is by no means an eafy matter to afeertain the time of 
high water with precifion. It changes fo very flowly, that 
we may eafily miftake the exadf minute. The belt method 
is to have a pipe with a fmail hole near its bottom, and a 
float with a long graduated rod. The water gets in by the 
fmall hole and raifes the float, and the fmallnefs of the hole 
prevents the fudden and irregular ftarts which waves would 
occafion. Inftead of oblerviug the moment ef high water, 
obferve the height of the ro ad about half an hour before, 
and wait after high water till the rod comes again to that 
height: take the middle between therm The water tifes 
6 fenfibly 
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* See Mr 
Caflini, 
JS hm. Acad. 
P a rist 
*734= 

fenfibly 1 lalf an l'*our before tbc top or the tide, and quickly 
changes the height of the rod, fo that we cannot make a 
great miftake in the time. < 

Mr Bernoulli has made a very careful comparifon or the 
theory thus correfted, with the great colle&ion of obferva- 
tions preferred in the Depot cfe la Marine at Breft and 
Rochefort * ; and finds the coincidence very great, and far 
exceeding any rule which he had ever feen. Indeed we have 
no rules but what are purely empirical, or which fuppofe 
a uniform progreffion of the tides. 

The heights of the tides are much more affe&ed by local 
circumftances than the regular ferxes of their times. Ihe 
regular fptxng tide fhould be to the neap tide in the fame 
proportion in all places ; but nothing is more different than 
this proportion. In fome places the fpring tide is not 
double of the neap tide, and in other places it is more tnan 
quadruple. This prevented Bernoulli from attempting to 
fix the proportion of M to S by means of the heights of 
the tides. Newton had, however, done ir by the tides at 
Bnftol, and made the lunar force almoft five times greater 
than the folar force. But this was very ill-founded, tor tne 
reafon now given. 

Yet Bernoulli faw, that in all places the tides gradually 
decreafed from the fyzigies to the quadratures. He there- 
fore prefurred, that they decreaied by a fimilar law with 
the theoretical tides, and has given a very ingenious method 
of accommodating the theory to any tides which may be 
obferved. Let A be the fpring tide, and B the neap tide 
in any place. Then form an M and an S from thtle, by 

making M = - and S = —-—; fo that M + S may 

be = A, and M — S = B agreeable to theory. Then with 
■ this M and S compofe the general tide F, agreeable to the 
eonflruftion of the problem. We may be perfuaded that 

■the refult cannot be far from the truth. The following 
table is calculated for the three chief diftances ot the moon 
from the earth. 

,2 ^ 

o 
10 
20 
30 
40 
5° 
6o 
70 
80 
90 

100 
1 ic 
120 
130 
140 
Lf- 
160 
17c 
180 

Height of the Tide. 

Moon in Perigee. 

o,99A4o,i5B 
i,ioA+o,04B 
1,14 A-bOjOoB 
ijioA+OjOqB 
o,99A-bc,i5B 
0,8 5A+o,32B 
0,67 A q- ® > 5 3 ^ 
o,46A-fo,75B 
o,28A-t-c»96B 
o^A+i^B 
o,03A4-i,24B 
o,ooA+',28B 
c,03A+i,24B 
°51 3A+i,i 3B 
c,2 8A+c,96B 
0,46 A+o,75B 
0,67 A+q,53B 
o,85A+c,32B 
0,99.440,15B 

Moon in M. Dili. 

o,8SA4-o>i2B 
o>97 ^ "b ® 
i,ooA4oj0G^ 
0,97 A 4-0,036 
o,88A4o,i2B 
0,7^40,256 
o,59A4o,4iB 
0,41 A 40,596 
o,25A4o,75B 
o,i2A4o,88B 
0,03 A 4 0,9 7 B 
o,coA 4 I5O0B 
0,03 A 40,976 
0,12 A4c,88B 
0,25 A 40,756 
o,4-iA4o, 99B 
0,59440,416 
o,r 5 A 40,256 
cAHA 40,12B 

Moon in Apogee. 

,79A4o,o8B 
o,87A4o,o2B 
o,9oA4o,ooB 
0,87 A4o,o2B 
0,79 A4o,c8B 
o,68A4o,i 8B 
°>53a+°>29b 

0,37 A4o,4iB 
0,23440,536 
0,11 A4o,6zB 
o,o3A4o,68B 
o,ooA4o,7oB 
0,03 A4o,68B 
c,i 1 A4o,62B 
0,23 A4o,53B 
0,37 A4o,4i B 
0,53440,296 
o,68A4o,i8B 
o,79A4o,o8B 

Obferv-e tb ^ this table is corre&cd for the retardation 
zrifing from the inertia of the waters. Thus when the 
moon is 20 degrees from the fun, the mean difb.nec tide is 
i,ooA4o,ocB, which is the theoretical tide cerrefponding 
to conjunction or opposition. 

We have now given in fufficient detail the phenomena of 
the tides along the equator, when the fun and moon are ' 
both in the equator, (hewing both their times and their 
magnitude. When we recolleA that all the feftions of an 
oblong fpheroid by a plane paffing through an equatorial 
diameter are ellipfes, arid that the compound tide is a com- 
bination of two fuch fpheroids, we perceive that every fec- 
tion of it through the centre, and perpendicular to the plane 
in which the fun and moon are fituated, is alfo an ellipfe, 
whofe (horter axis is the equatorial diameter of a fpring 
tide. This is the greateft depreflion in all fituations of the 
luminaries; and the points of greateft depreflion are the 
lower poles of every compound tide. When the luminaries 
are in-the equator, thefe lower poles coincide with the poles 
of the earth. The equator, therefore, of every compound 
tide is alfo an ellipfe ; the whole circumference of which is 
lower than any other fe&ion of this tide, and gives the 
place of low water in every part of the earth. In like 
manner, the feftion through the four poles, upper and lower, 
rrives the place of high water. Thefe two feed ions are ter- 
reftriai meridians or hour circles, when the luminaries are in 
the equator. ~ 

Hence it follows, that all that we have already faid as to 
the times of high and low water may be applied to every 
place on the furface of the earth, when the iun and mcon 
are in the equator. But the heights of tide will diminifh 
as we recede from the equator. The heights mult be re- 
duced in the proportion of radius to the cofine of the lati- 
tude of the place. But in every other fituation of the fun 
and moon all the circumftances vary exceedingly. It is very 
true, that the determination of the elevation of the waters 
in any place whatever is equally eafy. The difficulty. is, 
to exhibit for that place a connedded view ©f the whole tide, 
with the hours of flood and ebb, and the difference between 
high and low water. This is not indeed difficult; but the 
procefs by the ordinary rules of fpherical trigonometry is 
tedious. When the fun and moon arc not near conjundtion 
or oppofltion, the fliape of the ocean refembles a turnip, 
which is flat and not round in its broadeft part. Before 
we can determine with precifion the different phenomena 
in connexion, we muft afeertain the pofition or attitude of 
this turnip ; marking on the furface of the earth both its 
elliptical equators. One of thefe is the plane palling thro’ 
the fun and moon, and the other is perpendicular to it, 
and marks the place of low water. And we muft mark in 
like manner its firft meridian, which paffes through all the 
four poles, and marks on the furrace of the earth the place 
of hi oh water. The pofition of the greateft fedfion of this 
compound fpheroid is frequently much inclined to the earth’s 
equator ; nay, fometimes is at right angles to it, when 
the moon has the fame right afeenhon with the fun, but 
a different declination. In thefe cafes the ebb tide on the 
equator is the greateft pofiible; for the lower poles of the 
compound fpheroid are in the equator. Such fituations 
occafion a very complicated calculus. We muft therefore 
content ourfelves with a good approximation. 

And firft, with relpedi to the times of high water. It 
will be fufficient to conceive the fun and moon as always in 
one plane, vi%. the ecliptic. The orbits of the fun and 
moon are never more inclined than 54 degrees. This wdl 
make very little difference ; for when the luminaries are fo 
fituated that the great circle through them is much inclined 
to the equator, they are then very near to each other, and 
the form of the tphetoid is little different from what it 
would be if they were really in conjun&ion or oppofition. 
It will therefore be lufficient to contider the moon in three 
different lituations. 

1. In the equator. The point of higheft water is never iar- 
ther 

5 
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lie. ther from the moon than r^°, whence is in apogee and 
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the fun in perigee. Therefore if a meridian be drawn thro 
the point of hiidieft water to the equator, the arch mh ol 
fig. 4. will be reprefented on the equator by another arch 
about of-this by reafon of the inclination of the equa- 
tor and ecliptic. Therefore, to have the time of high wa- 
ter, multiply the numbers of the columns which exprefs the 
difference of high water and the moon’s fouthing by ,Sog» 
and the products give the real difference. 

2. Let the moon be in her greateft declination. The 
arch of right afcenlion correfponding to mh will be had by 
multiplying mb, or the time correfponding to it in the 
table, by ^ ', . 

3. When the moon is in a middle foliation between thefe 
two extremes, the numbers of the table will give the right 
afcenfion correfpondihg to mb without any cor reft ion, the 
difance from the equator Compenfating/or the obliquity of 
the ecliptic arch mh. 

The time of low water is not fo eafily found ; and we 
muff either go through the whole trigonometrical procefs, 
or content "ourfelves with a lefs perfeff approximation. 
The trigonometrical procefs is not indeed difficult : We 
muff find the pofition of the plane through the um and 
moon. A great circle through the moon perpendicular to 
this is the line of high water ; and another perpendicular 
circle cutting this at right angles is the circle o! low water. 

But it will be abundantly exaft to confider the tide as 
accompanying the moon only. 

Let NQdE (fig. 7.) be a feftion of the terraqueous 
globe, of which N and S are the north and fouth poles and 
LOO the equator. Let the moon be in the diredtion OM, 
having the declination BQ. Let D be any place on the 
earth’s furface. Draw the parallel LOG of latitude. I-et 
jy F b'f be the ocean, formed into a fpheroid, of which B b 
is-the axis and/F the equator. 

As the place D is carried along the parallel CDL by the 
rotation, of the earth, it will pafs in fucceffion through dif- 
ferent deoths of the watery fpheroid. It will have high 
water when at C and L, and low water when it erodes the 
circle/OF. Draw the meridian N ^G, and the great cir- 
cle B db. The arch GQ, when converted into lunar hours 
(each about 62 minutes), gives the duration of the flood 
dc and of the fubfequent ebb c cl, which happen ^while 
the moon is above the hon/.on ; and the arch EG will 
give the durations of the flood and of the ebb which hap- 
pen when the moon is below the horizon. It is evident, 
that thefe two floods and two ebbs have unequal durations. 
When D is at C it has high water; and the height of the 
tide is CC'. For the fpheroid is fuppofed to touch the 
fphere on the equator/OF, fo that of CC' is the difference 
between high and low water. At L the height or the tide 
is LL' ; and if we deferibe the circ’e LNy, C' y is the dif- 
ference of thefe high waters, or of thefe tides. 

Hence it appears, that the two tides of one Innar day 
may be confiderably diflerent, and it is proper to drft’.ngwifh 
them by different names. We fhalLcall that a fupencr tide 
which happens when the moon is above the horizon during 
high water. The other may be called the inferior tide. 
The duration of the fuperior tide is meafurec! by 2 G(/_, 
and that of the inferior tide by 2 LG, and 4 GO meafrues 
the difference between the whole duration of a fuperior and 
of an inferior tide. 

From this conflrufinon we may learn in general, 1. When 
the moon has no declination, the durations and alfo the 
heights of the fuperior and inferior tides are equal in all 
parts of the world. For in this cafe the tide equator JY 
coincides with the meridian NOS, and the poles B b of the 
watery fpheroid are on the earth’s equator. 
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2. When the moon has declination, the duration and alio ^ 

the height of a fuperior tide at any place is greater than 
that of the inferior ; or is lefs than it, according as the 
moon’s declination and the latitude of the place are of the 
fame or oppofite names. 

This is an important circumftance. It frequently hap- 
pens that'the inferior tide is found the great eft when it 
fhould be the lead ; which is particularly the cafe at the 
Nore. ThiVfhows, without further reafoning, that the tide 

Tide. 

at the Nore is only a branch of the regular tide. 1 he re- ...... ...     - 
gular tide comes in between Scotland and the continent'! 
and after travelling along the coaft teaches the iharr.es, 
while the regular tide is juft coming in again between Scot- 
land and the continent. 

If the moon’s declination is equal to the colatitude of 
the place, or exceeds it, there will be only one tide in a lu- 
nar day. It will be a fuperior or an inferior tide, accovd- 
ino- as the declination of the moon and the latitude of the 
place are of the fame or oppofite kinds. For the equator of 
the tide cuts the meridian in /and F. Iherefore a place 
which moves in the parallel cf has high water when at r, 
and 12 lunar hours afterwards-, has low water when at/. 
And any place k which is ftill nearer to the pole N has 
high water when at h, and 12 lunar hours afterwards has 
low water at m. 1 herefore, as the moon s decimation ex- 
tends to 300, all places farther north or fouth than the la- 
titude 6o° will fometimes have only one tide in a lunar 
day. 

4. The fine of the arch GO, which meafures at1i of the 
difference between the duration of a firperior and inferior ’ 
tide, is tan. lat. X tan. deck For in • the fpherical tri- 
angle JOG 

Rad : cotan. JOG ~ tan. JG : fin. GO, and 
Sin. GO = tan. J t)(/X tan. JG, — tan. deck X tan. lat. 
Hence we fee, that the difference of the durations of the 

fuoerior and inferior tides of the fame day incceafe both with 
the moon’s declination and with the latitude of the place. 

The different fituitions of the moon and of the place of 
obfei vation affeft the heights of the tides no lefs remarkably. 
When the point D comes under the meridian NBQjn which 
the moon is lituated, there is a fuperior high water, and 
the height of the tide above the low water of that day is 
CC'. When D is at L, the height of the inferior tide is 
LI/. The elevation above the inferibed fphere is M X 
cof.2 y, y being the zenith diltance of the moon at the place 
of oblervation. (Therefore at high water, which by tue 
theory is in the place directly under the moon, the height, 
of the tide is as the fquareof the cofine of the moon’s zenith 
or nadir diftance. 

Hence we derive a-conftru&ion which folves all queitions 
relating to the height of the tides with great facility, free 
from all the intricacy, and ambiguities of the algebraic ana- 
lyfis employed by Bernoulli. 

With the radius CQ_— M (the elevation produced by 
the moon above the inferibed fphere) deferibe the circle p 
QPE (fio. S.) to repj-efent a meridian, of which P and p 
are the poles, and EQ/he equator; Bifetf CP in O ; and 
round O deferibe the circle PBCD. Let M be the place- 
over which the moon is vertical, and Z he the place of ob- 
fervatiom MQJs the moon’s declination, and Z(/_is the 
latitude of the place. Draw MC m, ZCN, cutting the 
{mail circle in A and B. Draw AGI perpendicular to CP, 
and draw CD, which will cut off an arch E a ~ QM. MZ. 
aud /*N are the moon’s zenith and nadir diftances. Draw 
the diameter BD, and the perpendiculars IK, GH, and AF. 
Alfo draw OA, PA, AB, ID. 

Then DF is the fuperior tide, DK is the inferior tide,, 
and DH is the arithmetical mean tide. 
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For the angles BCA, BDA, handing' on BA, are equal. 

Alfo the angles IDB, ChT, are equal, being fupplements 
of the anirle ICB. Therefore, if BD be made radius, DA 
arid DI are the lines of the zenith and nadir diftances of 
the moon. 

But BD : DA ~ DA : DF. Therefore DF = M X 
cof.2 r, — the height Z 2; of the fuperior tide. Aifo DK 
~ M' cof. 2y, ~ the height n rJ of the inferior tide. 

Alfo, becaufe IA is bifedled in G, KF is brfedled in H, 

DH ~ — the medium tide. and 

Let us trace the relation of the confequences of the va- 
rious poiitions of Z and M, as we formerly confrdered the 
refults of the various fituations of the fun and moon. 

Firlf, then, let Z retain its place, and let M gradually 
approach it from the equator. When M is in the equator, 
A and I coincide with C, and the three points F, K, and 
H, coincide in i. 

As M aporoaches to Z, A an l I approach to B and D; 
DF increafes, and DK diminilhes. The luperior or inferior 
tide is greateft when the moon is in M or in N ; and DF 
is then = M. As the moon paffes to the northward of the 
place, the fuperior and inferior tides both diminifh till I 
comes to D ; at which time MQ_is equal to ZP, and there 
is no inferior tide. This however connot happen if 2 P is 
greater than 30°, becaufe the moon never goes farther 
from the equator. M ftill going north, we have again a 
perpendicular from I on BD, but below I, indicating that 
tire inferior tide, now meafured by DK, belongs to the he- 
nrifpheroid next the moon. Alfo, as M advances from the 
equator northward, DPI diminifhes continually. Fir ft, while 
H lies between O and B, becaufe G approaches O ; and 
afterwards, when G is above10 and H lies between O and 
D. It is otherwife, however, if ZO_is greater than 45° ; 
for then DB is inclined to EQjIie other way, and DH in- 
creafes as the point G rifes. 

In the next place, let M retain its pofition, and Z pro- 
ceed along the meridian. 

Let us begin at the equator, or fuppofe Q_the place of 
obfervation. BD then coincides with CP, and the' three 
lines DF, DK, and DH, all coincide with PG, denoting 
the two equal tides Qjp and E e and their medium, equal 
to either. As Z goes northward from Q_, BOD detaches 
itfelf from COP; the line DF increafes, while DK and 
DH diminifh. When Z has come to M, F and B coincide 
with A, and DK and DH are ftill more diminifhed. When 
Z paffes M, all the three lines DF, DK, and DH, conti- 
nue to diminifh. When Z comes to latitude 45°, DB is 
parallel to 1A and EQ^ and the point H coincides with 
O. This fituation of Z has the peculiar property that DPI 
(now DO) is the fame, whatever be the declination of the 
moon. For IA being always parallel to DB, OK and OF 
will be equal, and DO will be half of DK and DF however 
they may vary. When Z gets fo far north that Z P is 
~ MCy, the diameter bd falls on I; fo thatr//- vanifhes, and 
we have only df. And when Z goes ftill farther north, dk 
appears on the other fide of ft. When Z arrives at the pole, 
BI) again coincides with PC, D with C, andDF, DK, and 
DH, coincide with CG. 

Thefe variations of the points F, K, and H, indicate the 
following phenomena. 

1. The greateft tides happen when the moon is in the 
zenith or nadir of the place of obfervation ; for then the 
point B coincides with A, and DF becomes DB ; that is, 
— M, indicating the full tide BB'. 

2. When the moon is in the equator, the. fuperior and in- 
ferior tides have equal heights, ee M ’ cof,2 lat. For .then 
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A and I coincide with C, and the points F and K coincide 
in i, and D i is rr DB ' cof.“ BDC, ~ M * cof.2 lat. 

3. If the place of obfervation is in the equator, the in- 
feiior and fuperior tides are again equal, whatever is the 
moon’s declination : For then B coincides with C, and the 
points F, K, and H, coincide with G ; and PG — PC ' cof.2 

APG, = M ' cof.2 decl. moon. 
4. The fuperior tides are greater or lefs than the inferior 

tides according as the latitude and declination are of the 
fame or of oppofke names. For by making Qy = QZ, and 
drawing £ C k, cutting the fmall circle in /3, we fee that the 
figure is reverted. The difference between the fuperior and 
inferior tides is KF, or IA X cofin. of the angle formed by 
IA and DB ; that is, of the angle BD ft which is the com- 
plement of twice ZQ_; becaufe BOC = 2 ZCQ^ Now IA 
is 2 GA, r= 2 O A* fin. 2MQj= PC * fin. 2 M(y_, = M ’ fin. 
2 decl. Therefore the difference of the fuperior and infe- 
rior tides is M ' fin. 2 declin. fin. 2 lat. 

5. If the colatitude be equal to the declination, or lefs 
than it, there will be no inferior tide, or no fuperior tide, ac- 
cording as the latitude of the place and declination of the 
moon are of the fame or oppofite names. 

For when PZ = MQ^, D coincides with I, and IK va- 
nifhes. When PZ is lefs than MQ^, the point D is between 
C and I, and the point Z never paffes through the equator 
of the watery fpheroid ; and the low water of its only tide 
is really the fummit of the interior tide. 

6. At the pole there is no daily tide : but there are two 
monthly tides rz M • fin.2 declin. and it is low water when 
the moon is in the equator. 

7. The medium tide, reprefented by DH, is = M X 
,+cot 2 lat. X cof. 2 declin.. ^ DH = D0 + 0H_ 

Tide, 

Now OH is equal to OGXcof. GOII — OG ■ cof. 2ZQ^ 
And OG = OA • cof. GOA, = OA • cof. 2 MQ^ There- 
fore OH = O A • cof. 2 ZQj cof. 2 MQ. Therefore DH 
= O A + OA • cof. 2 ZQ/cof. 2 MQ^-~ 

M X 1 ~h c°fi aZQ^ cof. 2—IQ^_ j^et for the future 
2 

be called m. 
N. B. The moon’s declination never exceeds 30°. There- 

fore cof. 2 MQJs always a pofitive quantity, and never lefs 
than 4-, which is the cofine of be/3. While the latitude is 
lefs than 45ft cof. 2 lat. is alfo a pofitive quantity. When it is 
precifely gj'J the cofine of its double is 0; and when it is greater 
than 4 the cofine of its double is negative. Hence we fee, 

1. That the medium tides are equally affedted by the 
northern and fouthern declinations of the moon. 

2. If the latitude of the place is 45°> tke medium tide 
is always i M. This is the reafon why the tides along the 
coalts of France and Spain are fo little affedled by the de- 
clination of the moon. 

3. If the latitude is lefs than 450, the mean tides increafe 
as the moon’s declination diminilhes. The contrary hap- 
pens if ZQJs greater than 450. For DPI increafes or di- 
rainilhes while the point G leparates from C according as 
the angle COD is greater or lels than COB ; that is, ac- 
cording as PCZ is greater or lefs than ZCQ^ 

4. When Z is in the equator, H coincides with G, and 
the effedt of the moon’s declination on the height of the 
tides is the moft fenfible. The mean tide is then = M 
1 4- cof. 2 

All that we have now faid may be faid of the folar tide, 
putting S in place of M. 

Alfo the lame things hold true of fpring tides, putting 
M-j- S in place of M. 

But, 
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ride. Blit in order to afceitain the effects of declination and 

latitude on other tides,r we mult make a much more com- 
plicated conftru&ion, even tho’ we iuppofe both luminaries 
in the ecliptic. For in this cafe the two deprefled poles of 
the watery fpheroid are not in the poles of the earth ; and 
therefore the fe&ions of the ocean, made by meridians, are 
by no means ellipfes. 

In a neap tide, the moon is vertical at B (fig. 7. or 8.), 
and the fun at fome point of /F, 900 from B. If O be 
this point, the conftrudlion for the heights of the tides may 
be made by adding to both the fuperior and inferior tides 
for any point D, the quantity M + S — D'F or DK X 
   fin.2 2 (D . 

fin. a O, = M -j- S — tide X cof* MQ^ as 18 ev^ent* 

But if the fun be vertical at </, d will be the highett part 
of the circle f OF, nnd no correction is neceffary. But in 
this cafe the circle of high water will be inclined to the me- 
ridian in an angle equal to J BO (fig. 7.), and neither the 
times nor elevations of high water will be properly afeertained, 
and the error in time may be confiderable in hi'ih latitudes. 

The inaccuracies are not fo great in intermediate tides, 
and refpedf chiefly the time of high water and the height of 
low water. 

The exadl computation is very tedious and peculiar, fo 
that it is hardly poflTible to give any account of a regular 
progrefs of phenomena ; and all we can do is, to a'certain 
the precife heights of detached points. For which reafons, 
we muft content ourfelves with the conftruCtion already gi- 
ven. It is the exaft geometrical expreffion of Bernoulli’s 
analyfis, and its confequences now related contain all that he 
has inveftigated. We may accommodate it very nearly to the 
real itate of things, by fuppofing PC equal, not to CO of 
fig- 4. but to MS, exhibiting the whole compound tide. 
And the point B, inftead of reprefenting the moon’s place, 
muft reprefent the place of high water, 

Thus have we obtained a general, though not very accu- 
rate, view of the phenomena which muft take place in dif- 
ferent latitudes and in different declinations of the fun and 
moon, provided that the phyfical theory which determines 
the form and pofition of the watery fpheroid be juft. We 
have only to compute, by a very fimple procefs of fpherical 
trigonometry, the place of the pole of this fpheroid. The 
fecond conftrinftion, in fig. 8. {hows us all the circumftances 
of the time and height of high water at any point. It will 
be recollc&ed, that in computing this place of the pole, the 
anticipation of 20 degrees, arifing from the inertia of the 
waters, muft be attended to. 

Were we to inftitute a comparifon of this theory with 
obfervation, without farther conlideration, we fhould ftill 
find it unfavourable, partly in refpeft of the heights of the 
tides, and more remarkably in refpeft of the time of low 
water. We muft again confider the effedts of the inertia of 
the waters, and recoiled!, that a regular theoretical tide dif- 
fers very little in its progrefs from the motion of a wave. 
Even along the free ocean, its motion much refembles 
that of any other wave. All waves are propagated by an of- 
cillatory motion of the waters, precifely fimilar to that of 
a pendulum. It is well known, that if a pendulum receive 
a fmall impulfe in the time of every deicent, its vibrations 
may be increafed to infinity. Did the fucceffive adtions of 
the fun or moon juft keep time with the natural propaga- 
tion of the tides, or the natural ofcillations of the waters, 
the tides would alfo augment to infinity : But there is an 
infinite odds againft this exad! adjuftment. It is much more 
probable that the adtion of to-day interrupts or checks the 
ofcillation produced by yefterday’s adtion, and that the mo- 
tion which we perceive in this day’s tide is what remains, 
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and is compounded with the aftion of to-day.. This being 
the cafe, we fhould expedt that the nature of any tide will 
depend much on the nature of the preceding tide. There- 
fore we fhould expedt that the fuperior and inferior tides of 
the fame day will be more nea Vy equal than the theory de- 
termines. The whole courfe of obfervation confirms this. 
In latitude 450, the fuperior and inferior tides of one day 
may differ in the proportion of 2\ to 1, and the tides cor- 
refponding to the greateft and leaft declinations of the moon 
may differ nearly as much. But the difference of the fu- 
perior and inferior tides, as they occur in the lift of Obfer- 
vations at Rochefort, is not the third part of this, and the 
changes made by the moon’s declination is not above one- 
half. '1 hererore we (hall come much nearer the true mea- 
fure of a fpring tide, by taking the arithmetical mean, than 
by taking either the fuperior or inferior. 

We fhould expedl lefs deviation from the theory in the 
gradual diminution of the tides from fpring tide to neap 
tide, and in the gradual changes of the medium tide by the 
declination of the moon ; becaufe the fucceffive changes are 
very fmall; and when they change in kind, that is, diminifh 
after having for fome time augmented, the change is by iii- 
fenfible degrees. This is moft accurately confirmed by ob- 
fervation. The vaft colled!ion made by Caflini of the Ob- 
fervations at Breft being examined by Bernoulli, and the 
medium of the two tides in one day being taken for the tide 
of that day, he found fuch an agreement between the pro- 
greffion of thefe medium tides and the progreffion of the 
lines MS of fig. 4. that the one feemed to be calculated 
by the other. Fie found no lefs agreement in the changes 
of the medium tides by the moon’s declination. 

In like manner, the changes produced by the different di- 
ftances of the moon from the earth, were found abundantly 
conformable to the theory, although not fo ejeaft as the 
other. This difference or inferiority is eafily accounted for : 
When the moon changes in her mean diftance, one of the 
neap tides is uncommonly fmall, and therefore the fuccefiive 
diminutions are very great, and one tide fenfibly affefts 
another. The fame circumftance operates when fhe changes 
in apogee, by realon of a very large fpting tide. And the 
changes correfponding both to the fun’s diftance from the 
earth and his declination agreed almoft exaftly. 

All thefe things confidered together, we have abundant 
reafon to conclude, that not only the theory itielf is juft in 
principle (a thing which no intelligent naturalift can doubt), 
but alio that the data which are affumed in the application 
are properly chofen ; that is, that the proportion of 2 to 
5 is very nearly the true proportion of the mean folar and 
lunar forces. If we now compute the medium tide for any- 
place in fucceflion, from fpring tide to neap tide, and ftill 
more, if we compute the feriesof times of their occurrence, 
we {hall find as great an agreement as can be defired. Not 
but that there are many irregularities; but thefe are evi- 
dently fo anomalous, that we can aferibe them to nothing 
but circumftances which are purely local. 

This general rule of computation muft be formed in the 
folowing manner: 

The fpring tide, according to theory, being called A, 
and the neap tide B, recollect that the fpring tide, according 
to the regular theory, is rfleafured by M ft- S. Recoiled! 
alfo, that when the lunar tide only is confidered, the fupe- 
rior fpring tide is M Xfin.2, ZM (fig. 8). But when 
we confider the aftion of two adjoining tides on each 
other, we find it fafer to take the medium of the fupe- 
rior and inferior tides for the meafure ; and this is M X 
1 4- cof.2 2 ZO X cof. 2 MQ           . Let this be called «. This 
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being totally the effedt of M as modified by latitude and 
declination, may be taken as its proper rneafure, by which 
we are to calculate the other tides of the monthly lenes 
from fpring tide to neap tide. 

In like manner, we muft compute a value for S, as mo- 
dified by declination and latitude 5 call this s. I hen la), 

m s 
AX | 1 g- 

This fourth proportional will give the _fpring tide as 
modified for the given declination of the luminaries, and the 
latitude of the place. 

Now recollect, that the medium tide, when the lumina- 
ries are in the equator, is AXcof.Mat. Therefore let 
T be the fpiing tide obferved at any place when the lumi- 
naries are in the equator; and let this be the medium of a 
great mauy obfervations made m theie circumilances.. 1 his 
gives A * cof.2 lat. (as modified by the peculiar circum- 
ftances of the place) = F. Therefore the fourth propor- 

m s 
F X —c—    

M -|- S • cot.2 lat. tiohal now given changes to And 

a fimilar fubftitute for B is G X — rii * M — S • cot.2lat. 
Lafily, To accommodate our formulie to every diftanceof 

the earth from the fun and moon, let D and a be the mean 
diftances of the lun and moon, and d and 1 their ddlances 
at the given time ; and then the > two fubftitutes become 

Asi3M -f-J3D-'S 
(M + S) 

a M—3 D3 S 

X Fx lat* 
m s 

(M +"sy^oL 
m -\- s 

(M — S) cof.2 lat. 

found ta be the fame in all places, when not dlfturbed by 
different winds. In like manner, the fucceffion of the loweil 
and the loweft but one is found equally invariable; and the 
higheft and the lowefl tides obferved in any place muji be 
accounted the fpring and neap tides of that place, whether 
they happen on the day of full and half moon or not. Nay, 
we can* fee here the explanation of a general deviation of 
the theory which we formerly noticed. A low tide, being 
lefs able to overcome obftrudtions, will be fooner flapped, 
and the neap tides fhould happen a little earlier than by the 
undillurbed theory. 

With all thefe corre&ions, the theory now delivered will 
be found to correfpond, with obfervation, with all the ex- 
afinds that we can reafonably expefl. We had an oppor- 
tunity of comparing it with the phenomena in a place where 
they are very lingular, viz. in the harbour of Biffeftedt in 
Iceland. The equator of the watery fpheroid.fiequently 
paffes through the neighbourhood of this place, in a variety 
of pofitions with reipefl to its parallel of diurnal revolution, 
and the differences of fuperior and inferior tides are moll 
remarkable and various. We found a wonderful conformity 
to the moft diverfified circumftances of the theory. 

There is a period of 18 years, refpefting the tides in 
Iceland, taken notice of by the ancient Saxons ; but it is not 
diilintlly defcribed. Now this is the period of the moon’s 
nodes, and of the greateft and leafl inclination of her orbit 
to the equator. It is therefore the period of the pofitions 
of the equator of the tides which ranges round this ifland, 
and very fenfibly affedls them. 

Hitherto we have luppofed the tides to be formed on 
an ocean completely covering the earth. Let us fee how 

Tide. 

— XGX r-rv —fTTT— ocean completely covering the earth. J^et us lee how j (M —S) col. lat. tjiofe m be determined which happen in a fmall and con- 
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and their half difference 
■we may now operate, in order to find the tide for any other water ^ fupp0fed to come into the bafon, it is fufceptible of 
day of the menftrual feries, by means of the elongation « of ^ t^e oni by finking at one end and rifing at the other, 
the moon from the fun ; that is, we mud fay MC -f-CS : be iiiufirated by fig. 6. where C s, Cjy, are two 

MC — CS tan. a : tan. b ; then x = 
a b 

and y - 

a-—-. And MS, the height of the tide, is MC X cof. 2y 

CS X cof. 2 x. 

Such is the general theory of the tides, deduced from 
the princiole of univerlal oravitation, and adjufted to that 
proportion of the folar and lunar forces which is moll con- 
fident with other celedial phenomena. The comparifon of 
the greated and lead daily retardations of the tides was 
with great judgment preferred to the proportion of fpring 
and neap tides, feledted by Sir Ifaac Nev/ton for this pur- 
pofe. This proportion mud depend on many^local circum- 
ilances. When a wave or tide comes to the mouths of two 
rivers, and fends a tide up each, and another tide of half the 
magnitude comes a fortnight after ; the proportion of tides 
lent up to any given places of thefe rivers may be extremely 
different. Nay, the proportion o! tides fent up to two di- 
flant places or the fame river can hardly be the fame ; nor 
are they the lame in any river that vve know. It can be 
demondrated, in the drifted manner, that the farther we 
go up the river, where the declivity is greater, the neap tide 
will be fmaller in proportion to the fpring tide. But it 
does not appear that the time of fucceffion of the different 
tides will be much affefted by local circumdances. The 
tide of the fecond day of the moon being very little lefs 
than that of the fird. will be nearly as much retarded, and 
the intervals between their arrivals cannot be very different 
from the real intervals of the undidurbed tides ; according- 
ly, the fucceffion of the higheft to the higheft but one is 

perpendicular planes bounding a imall portion of the natu- 
ral ocean. The water will fink at z and rife at x, and form 
a fur!ace 0 t r parallel to the equilibrated furface s. It is 
evident that there will be high water, or the greateft pof- 
fible rife at r, when the bafon comes to that polition where 
the tangent is mod; or all inclined to the diamater. This 
will be when the angle f CB is 45° nearly, and therefore 
three lunar hours after the moon’s fouthing ; at the fame 
time, it will be low water at the other end. It is plain that 
the rife and fall mud be exceedingly Imall, and that there 
will be no change in the middle. The tides of this kind in 
the Cafpian Sea, in latitude 450, whofe extent in longitude 
does not exceed eight degrees, ate not above feven inches;, 
a quantity fo fmall, that a flight breeze of wind is fufficient 
to check it, and even to produce a rife of the waters in the 
oppolite direftion. We have not met with any accounts of 
a tide being obferved in this fea. 

It Ihould be much greater, though dill very fmall, in the 
Mediterranean Sea. Accordingly, tides are obferved there, 
but dill more remarkably in the Adriatic, for a reafon which 
will be given by and by. We do not know that tides 
have been obferved in the great lakes of North America. 
Thefe tides, though fmall, fhould be very regular. 

Should there be another great bafon in the neighbour- 
hood of z x, lying ead or well of it, we Ihould obierve a 
curious phenomenon. It would be low water on one fide of 
the fhore z tvhen it is high water on the other fide of this 
partition. If-the tides in the Euxine and Calpian Stas, or 
in the American lakes which are near each other, could be 
obferved, this phenomenon Ihould appear, and would be one 
of the prettieft examples of univeilal gravitation that can 
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be conceived. Something like it is to be feen at Gibraltar. 
It is hujh water on the eaft fide of the rock about 10 
o’clock at full and change, and it is high water on the well 
fide, not a mile dillant, at 12. This difference is per- 
haps the chief cawfe of the Angular current which is ob- 
ferved in the Straits mouth. There are three currents 
obferved at the fame time, which change their directions 
every 1 2 hours. The fmall tide of the Mediterranean pro- 
ceeds along the Barbary Ihore, which is very uniform all 
the way from Egypt, with tolerable regularity. But along 
the northern fide, where it is greatly obftrnCted by Italy, 
the illands, and the eaft coaft of Spain, it fets very irregu- 
larly ; and the perceptible high water on the Spanilh coaft 
differs four hours ftom that of the fouthern coaft. Thus it 
happens, that one tide ranges round Europa point, and ano- 
ther along the Ihore near Ceuta, and there is a third current 
in the middle different from both. Its .general direction is 
from the Atlantic Ocean into the Mediterranean Sea, but 
it fometimes comes out when the ebb tide in the Atlantic 
is coniiderable. 

Suppofe the moon over the middle of the Mediterranean. 
The fur face of the fea will be level, and it will be half tide 
at both ends, and therefore within the Straits of Gibral- 
tar. But without the Straits it is within half an hour of 
high water. 'Therefore there will be a current fetting in 
from the Atlantic. About three and an half hours after, 
it is high water within and half ebb without. The cur- 
rent now fets out from the Mediterranean. Three hours 
later, it is low water without the Straits and half ebb 
within ; therefore the current has been fetting out all this 
while. Three hours later, it is half flood without the 
Straits and low water within, and the current is again let- 
timr in, &c. 

Were the earth fluid to the centre, the only fenfible mo- 
tion of the waters would be up and down, like the waves 
on the open ocean, which are not brufhed along by ftrong 
gales. But the fhallownefs of the channel makes a horizon- 
tal motion neceffary, that water may be fupplied to form 
the accumulation of the tide. When this is formed on a 
flat {helving coaft, the uater muft flow in and out, on the 
flats and fends, while it rifes and falls. Thefe horizontal 
motions muft be greatly modified by the channel or bed 
along which they move. When the channel contraCls along 
the line of flowing water, the wave, as it moves up the 
channel, and is checked by the narrowing fliores, muft be 
reflected back, and keep a-top of the waters ftill flowing in 
underneath. Thus it may rife higher in thefe narrow feas 
than in the open ocean. This may ferve to explain a little 
the great tides which happen on feme coafts, fuch as the 
coaft of Normandy. At St Male the flood frequently rifes 
50 feet. But we cannot give any thing like a full or fa- 
tis'aClory account of thefe Angularities. In the Bay of 
1'undy, and particularly at Annapolis Royal, the water 
fometimes rifes above too feet. This feems quite inexpli- 
cable by any force of the fun and moon, which cannot raife 
the waters of the free ocean more than eight feet. Thefe 
great floods are unqueftionably owing to the proper timing 
of certain ofcillations or currents adjoining, by which they 
unite, and form one of great force. Such violent motions 
of water are Irequently Teen on a fmall fcale in the motions 
of brooks and rivers; but we are too little acquainted with 
hydraulics to explain them with any precifion. 

We have feen that there is an ofcillation of waters form- 
ed under the fun and moon ; and that in confequence of the 
rotation of the earth, the inertia and the want of perfetl 
fluidity ot the waters, and obftruCtions in the channel, this 
accumulation never reaches the place where it would Anally 
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fettle if the earth did not turn round its axis. The confe- 
quence of this muft be a general current ot the waters from 
eaft to weft. This may be feen in another way. The 
moon in her orbit round the earth has her gravity to the 
earth diminiftied by the fun’s diiturbing force, and therefore 
moves in an orbit lefs incurvated than fhe would deferibe in- 
dependent of the fun’s aftion. She therefore employs a 
longer time. If the moon were fo near the earth as altnoft 
to touch it, the lame thing would happen. Therefore fup- 
pofe the moon turning round the earth, almoft in contact 
with the equator, with her natural undiiturbed periodic 
time, and that the earth is revolving round its axis in the 
fame time, the moon would remain continually above the 
fame fpot of the earth’s furface (fuppofe the city of Quito), 
and a fejedtator in another planet would fee the moon al- 
ways covering the fame fpot. Now let the fun adt. This 
will not affedt the rotation of the earth, becaufe the action 
on one part is exa&ly balanced by the adtion on another. 
But it will affedl the moon. It will move more {lowly 
round the earth’s centre, and at a greater diftaisce. It will 
be left behind by the city of Quito, which it formerly co- 
vered. And as the earth moves round from weft to eaft, 
the moon, moving more {lowly, will have a motion to the 
weft with relpedl to Quito. In like manner, every particle 
of water has its gravity diminifhed, and its diurnal motion 
retarded ; and hence arifes a general motion sr current from 
eaft to weft. This is very diftmdtly perceived in the At- 
lantic and Pacific Oceans. It comes round the Cape of 
Good Hope, ranges along the coaft of Africa, and then lets 
diredlly over to America, where it meets a fimilar fiream 
which comes in by the north of Europe. Meeting the 
fhores of America, it is defledled both to the fowth along 
the coaft of Brazil, and to the north along the North A- 
merican fhores, where it forms what is called the Gu/f 
Stream, becaufe it comes from the Gulf of Mexico. This 
motion is indeed very flow, this being fufficient for the ac- 
cumulation of feven or eight feet on the deep ocean ; but 
it is not altogether infenfible. 

We may expedl differences in the appearances on the 
weftern {bores of Europe and Africa, and on the weftern 
fhore of America, from the appearances on the eaftern 
coafts of America and of Afia, for the genewd current 
obitrufts the waters from the weftern fhores, and lends them 
to the eaftern fhores. Alfb when wre compare the wide 
opening of the northern extremity of the Atlantic Ocean 
with the narrow opening between Kamtfchatka and Ame- 
rica, we fhould expeft differences between the appearances 
on the weft coafts of Europe and of America. The obfer- 
vations made during the circumnavi nations of Captain Cook 
and others {how a remarkable difference. All along the 
weft coaft of North America the interior tide is very tri- 
fling, and frequently is not perceived. 

In the very fame manner, the diiturbing forces of the fun 
and moon form a tide in the fluid air which furrounds this 
globe, confiding of an elevation and depreffion, which move 
gradually from eaft to weft. Neither does this tide ever at- 
tain that poAtion with refpedl to the difturbing planets 
which it would do were the earth at reft on its axis. Hence 
ariles a motion of the whole air from eaft to weft ; and this 
is the principal caufe of the trade winds. They are a little 
accelerated by being heated, and therefore expanding. They 
expand more to the wtftward than in the oppoAte diretlion, 
becartie the air expands on that fide into air, which is now 
cooling and contracting. Thete winds very evidently fol- 
low the fun’s motion tending more to the fouth or north as 
he goes fouth or north. Were this motion confiderably af- 
fected by the expanfion of heated air, we fhould find the 
air rather coming northward and fouthward from the torrid 
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^onf, in confequence of its expanf.on in that climate. We faalleft motion in the waters. 
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‘ repeat it, it is almoft folely produced by the aerial tide, and 
is necefiary for the very formation of this tide. Wc cannot 
perceive the accumulation. It cannot affedt the barometer, 
as many think, becaufe, though the air becomes deeper, it 
becomes deeper only becaufe it is made lighter by the. gin- 
vitation to the fun. ' Inilead of preffing more on the ciftern 
of the barometer, we imagine that it preffes lefs ; becaufe, 
like the ocean, it never" attains the height to which it 
tends. It remains always too low for equilibrium, and 
therefore it fhould prefs with lefs force on the ciflern of a 
barometer. _ , . 

There is an appearance precifely fimilar to this in the 
planet Jupiter. He is furrounded by an atmofphere which 
is arranged in zones or belts, probably owing to climate dir- 
ferences of the diffetent latitudes, by.which each feerns to 
have a different kind of fky. Something like this will^ ap- 
pear to a fpeftator in the moon looking at this earth. 1 he 
general weather and appearance of the iky is conliderabiy 
different in the torrid and temperate zones. Jupiter’s belts 
are not of a conflant fhape and colour ; but there often ap- 
pear large fpots or trails of cloud, which retain their fhape 
during feveral revolutions of Jupiter round his axis. io 
judge of his rotation by one of thefe, we fhould fay that he 
turns round in 9.55- fliete is alfo a brighter fpot which 
is frequently feen, occupying one certain fituation on the 
body of Jupiter. This is furely adherent to his body, and 
is either a bright coloured country, or perhaps a traft of 
clouds hovering over fome volcano. This Ipot turns round in 
9.51^. And thus there is a general cm rent in his atmo- 
fphere from eaft to weft. 

Both the motion of the air and of the water tend to di- 
minifh the rotation of the earth round its axis: for they 
move flower than the earth, becatife they are. retarded by 
the luminaries. They muft communicate this retardation 
to the earth, and muft take from it a quantity of motion 
precilely equal to what they want, in order to make up the 
equilibrated tide. In all probability this retardation is com- 
peniated by other caufes ; for no retardation can be ob- 
ferved. This would have altered the length of the year 
fince the time of Hipparchus, giving it a fmaller number of 
days. We fee caufes of compenfation. The continual wafh- 
ing down of foil from the elevated parts of the earth muft 
produce this effeH, by communicating to the valley on which 
it is brought to reft the excefs of diurnal velocity which it 
had on the mountain top. 

While wre were emnloy'ed on this article, a book was put 
into our hands called Studies of Nature, by a Mr Saint 
Pierre. This author fcouts the Newtonian theory of the 
tides, as erroneous in principle, and as quite iniufficient tor 
explaining the phenomena ; and he aferibes all pheno- 
mena of the tides to the liquefaftion of the ices and fnows 
of the circumpolar regions, and the greater length of the po- 
lar than of the equatorial axis of the earth. He is a man 
of whom we wifh to (peak with refpeft, for his conHant at- 
tention to final caufes, and the proof thence refulting of 
the wifdom and goodnetsof God. hor this lie is entitled 
to the greater praife, that it required no fmall degree ot for- 
titude to refill the influence ot national example, and to re- 
tain his piety in. the midil of a people who have drunk the 
very dregs of the atheifm ot ancient Greece. This is a fpe- 
cies o 

Til:, 

J merit rarely to be met with in a Frenchman of the 
prefent day ; but as a phdofopher, M. de St Pierre can lay 
claim to no other merit except that of having colle&ed ma 
ry important fads.. The argument which he employs to 
prove that the earth is a prolate fpheroid, is a direft demon- 
tlration of the truth of the contrary opinion ; and the melt- 
ing of the ice and fnows at the poles cannot produce the 

1 L 
t      Were there even to times 
more ice and fnow floating on the northern fea than there 
is, and were it all to melt in one minute, there would be no 
flux from it ; for it would only fill up the fpace which it 
formerly occupied in the water. Of this any perfon will 
be convinced, who fhall put a handful of fnow fqueezed 
hard into a jar of water, and note the exaft height of the 
water. Pet the fnow melt, and he will find the water of 
the fame height as before. 

Tide-Waiters, or Tidefmsn, are inferior.officers belonging 
to the cuftomhoufe, whofe employment is to watch or at- 
tend upon {hips until the cuftoms be paid: they get this 
name from their going on board (hips on their arrival in the 
mouth of the Thames or other ports, and fo come up with 
the tide. 

T1END, in Scots law. SeeTsiND. 
TIERCE, or Teirch, a meafure of liquid things, as 

wine, oil, &c. containing the third part of a pipe, or 42 gal- 
lons. 

TIERCED, in heraldry, denotes the fhield to be divi- 
ded by any part of the partition-lines, as party, coupy, tran- 
chy, or tailly, into three equal parts of different colours or 
metals. 

TIGER, in zoology. See Felis. 
Tiger-Wolf, the name by which the hyaena is called at 

the Cape of Good Hope. See Hyaena. 
TIGRIS, a river of Afia, which has its fource near that 

of the Euphrates in the mountain Fchildir in Turkomania: 
afterwards it feparates Hiarbeck from Erzerum, and Rhu- 
fiftan from Irac-Arabia ; and uniting with the Euphrates at 
Gorno, it falls into the gulf of Bafforah, imder the name of 
Schat el-Arab. This river paffes by Diarbekar, Gezira, 
Mouful, Bagdad, Gorno, and Bafforah. 

TILIA, Lime or Linden-tree, in botany : A genus 
of plants belonging to the clafs or polyaiidr ia, and order of 
monogynia; and in the natural fyftern ranging under the Co- 
lumn fera. The calyx is quinquepartite ; the corolla pentape- 
talous ; the berry is dry, globoie, quinquelocular, quinque- 
valve, and opening at the ba!e. There are four fpecies ; the 
europsea and americana, pubefeens and alba. 

The europsea, or common lime-tree, is generally itip- Q0xts ft 
pofed to be a native of Britain; but we are informed by 
Coxe, that Mr Pennant told him (on what authority is not^j 
mentioned), that it was imported into England before the^ 
year 1652. 

The leaves are heart-fhaped, with the apex produced, and 
ferrated on the edges; the flowers grow in a thin umbel, 
from three to nine together, of a whitifh colour and a fra- 
grant fmell; very grateful to bees. The wood is light, 
fmooth, and of a fpongy texture, ufed for making lafts and. 
tables for fhoemakers, &c- Ropes and bandages are made 
of the bark, and mats and ruftic garments of the inner rind, 
in Carniola and fome other countries.—The lime-tree con- 
tains a gummy juice, which being repeatedly boiled and cla- 
rified produces a fubftance like fugar. 

TILLEMONT (Sebaftian le Nain de). See Nain. < 
TILLER of a Ship, a ftrong piece of wood fattened in 

the head of the rudder, and in fmall (hips and boats caked 
the he/m. 

TILLCEA, in botany : A genus of plants belonging to 
the clafs of tetrandr,a, the order of tetragynia, and in the 
natural lyftem ranging under the 13th order, Succulents. 
The calyx has three or four divifions ; the petals are three 
or four, and equal; the capiules three or four, and polyfper- 
mous. There are four fpecies; ot which one only, the mm- 
cofa, is a native of England, and is not mentioned among 
the Scotch plants. 

The mufeofg, or procumbent tilloea, has proftrate ft^s. 
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pre£x 9-enerally red, and ffrow longer after flowering. Barrow’s works, and Dr Wilkins’s Treat!fe of the Principle* 

The parts of fructification are^ always three. The leaves and Duties of Natural Religion, and a volume of that divine s 
grow in pairs, and are flefhy. It is found on dry heaths in 
Norfolk and Suffolk, and flowers in May and June. 

TILLOTSON (John), a celebrated archbifhop of Can- 
terbury, was the fon of Robert Tillotfon of Sowerby, in the 
parifh of Hallifax in Yorkflrire, clothier ; and was born there 
in the year 1630. He fludied in Clare-hall, Cambridge ; 
and in 1656 left this college, in order to become tutor to 
the" fon of Edmund Prideaux, Efq; of Ford-abbey in De- 
vonfhire. He was afterwards curate to Dr Hacket vicar of 
Chefhunt, in Hertfordfhire. In 1663, he was prefented 
by Sir Thomas Barnardifton to the redory of Ketton or 
Keddirgton in the county of Suffolk} but was the next 
year chofen preacher to Lincoln’s Inn, when he procured 
Ketton to be beftowed on his curate. He was greatly ad- 
mired in London for his fermons ; and in the fame year was 
chofen Tuefday ledurer at St Lawrence’s church, London, 
where his ledures were frequented by all the divines of the 
cityr, and by many perfons of quality and diftindion. In 1666, 
he took the degree of Dodor of Divinity at Cambridge ; 
in 1669, was made prebendary of Canterbury; in 1672, 
was admitted dean of that cathedral ; and three years after, 
was made a prebendary of St Paul’s cathedral, London. 
In 1679, he became acquainted with Charles earl of Shrewf- 
bury, whom he converted from Popery ; and the next year 
refuftd to fign the clergy of London’s addrefs of thanks to 
king Charles II. for not agreeing to the bill of exclufion of 
the duke of York. In 1683. he vifited the unhappy Lord 
Ruffel when under condemnation ; and attended him in his 
lafl moments on the fcaffold. In 1689, he was inftalled 
dean of St Paul’s; made clerk of the clofet to King Wil- 
liam and Queen Mary ; and appointed one of the commif- 
fioners to prepare matters to be laid before the convocation, 
in order to a comprehenfion of all Proteftants, as well dif- 
lenters as churchmen ; but this attempt was fruftrated by 
the zeal of thofe members of that body, who refufed to ad- 
mit of any alteration in things confeffedly indifferent. In 
1691, Dr Tillotfon was, notwithilanding the waimeft re- 
monilrances and intreaties on his part, coniecrated archbi- 
fhop of Canterbury, and four days after was fworn one of 
the*privy council; their majeflies alvyays repofing an entire 
confidence in his prudence, moderation, and integrity. In 
1694, he was feized with a dead palfy, of which he died in 
the 65th year of his age. He was interred in the church 
of St Lawrence Jury, London, where a handfome monument 
is erefted to his memory". This learned and pious divine, 
while living, was greatly inveighed againft by the enemies 
of the revolution. After his death there was found a bundle 
of bitter libels which had been publifhed againft him, on 
which he had written with his own hand, I forgive the 
authors of thele books, and pray God that he may alfo for- 
give them.” It is remarkable, that while this truly great 
man was in a private ftation, he always laid afide two-tenths 
of his income for charitable ufes. One volume in folio of 
Dr l illotion’s fermons was publifhed in his life-time, and 
corredled by his own hand; thefe Barbeyrac tranflated into 
French. Thofe which came abroad after his death, from 
his chaplain Dr Barker, made two volumes in folio, the co- 
py of which was fold 'or 2500 L and this was the only lega- 
cy he left to his family, his extenflve charity having confir- 
med his yearly revenues as conftantly as they came to his 
hands. Plowever, King William gave two grants to his 
widow ; the firft of which was an annuity of 4001. during 
the term ot her natural life, and the itcond of 200 1. as an 
addition to the former annuity. Dr Tillotfon wrote feme 
other works befides his Sermons; and alio publifhed Dr 

See Tree, and 
Sermons. 

TIMBER, wood fit for building, &c. 
Strength of Materials. 

TIMBERS, the ribs of a fhip, or the incurvated pieces 
of wood, branching outward from the keel in a vertical di- 
re£lion, fo as to give ftrength, figure, and folidity, to the 
whole fabric. See Ship-building, book i. ch. ii. 

TIME, a fucceflion of phenomena in the univerfe, or 
a mode of duration marked by certain periods or mea- 
fures, chiefly by the motion and revolution of the fun. 

The general idea which time gives in every thing to which 
it is applied, is that of limited duration. Thus we cannot 
fay of the Deity, that he exifls in time ; becaufe eternity, 
which he inhabits, is abfolutely uniform, neither admitting 
limitation nor fucceffion. See Metaphysics, 209. 

Time, in mufic, is an affedfion of found, by which it 13 
faid to be long or fhort, with regard to its continuance in 

Timber 
.11 

Timon. 

the fame tone or degree of tune. 
Mufical time is diflinguifhed into common or duple time, 

and triple, time. 
Double, duple, or common time, is when the notes are m 

a duple duration of each other, <vi%. a femibreve equal to 
two minims, a minim to two crotchets, a crotchet to two 
quavers, &c. _ . 

Common or double time is of two kinds. I he fird 
when every bar or mealure is equal to a femibreve, or its 
value in any combination of notes of a lels quantity. < he 
fecond is where every bar is equal to a minim, or its value 
in lefs notes. The movements of this kind of mcafure are 
various, but there are three common diftin&ions ; the firft 

Jlow, denoted at the beginning of the line by the mark 

C ; the fecond Irijk, marked thus 5 and the third ^ 

lrift:, thus marked m- 

Triple time is when the durations of the notes are triplfe 
of each other, that is, when the fetnibreve is equal to three 
minims, the minim to three crotchets, &c. and it is mark- 
ed T. ^ 

Time-Keepers, or Injlruments for meafuring Time. See 
Clock, Dial, Watch, &c. 

Hnrrifon s TimE-Keeper. See Harrison andLoNGiTUDE* 
TIMOLEON, a celebrated Corinthian general, who re- 

ftored the Syracufians to their liberty, and drove the Cartha-- 
ginians out of Sicily. See Syracuse, n3 50 54. 

TIMON the Sceptic, who is not to be confounded with 
Timon the Mifanthrope, was a Phliafian, a difciple of 
Pyriho, and lived in the time of Ptolemy Philadelphus. He 
took fo little pains to invite diiciples to his fchool, that it 
has been faid of him, that as the Scythians fliot flying, Ti- 
mon gained pupils by running from them, ije was fond oi 
rural retirement; and was fo much addiflxd to wine, that he 
held a fucceisful conteft with feveral celebrated champions in 
drinking. Like Lucian, he wrote with farcaftic humour 
againft the whole body of philofopbers. T. he fragments of 
his iatirical poem Silli, often quoted by the ancients, have 
been carefully colle&ed by Henry Stephens in his Voefis 
Philofophka. Timon lived to the age of 90 years. 

Timon, furnamed Mifntbropos, or the Man-hater, a fa- 
mous Athenian, who lived about 420 H* C. He was one 
day afked, why he loved the young Alcibiades while he de- 
tefted all the reft of the human race ? on which he replied,, 
“ It is becaufe I forefee that he will be the ruin of the Athe- 

nians, 
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Timor, 

Timutheus 
nians.M He carefully avoided all foils of company ; yet 
went one day to an affembly of the people, and cried with 
a loud voice, “ That he had a fig-tree on which leveral per- 
fions had hanged themfelves; hut as he intended to cut it 
down, in order to build a houfe on the place where it ftood, 
he gave them notice of it, that if any of them had a mind 
to hang themfelves, they muft make hafte and do it fpeedily.,, 

He had an epitaph engraved on his tomb, filled with impie- 
cations againll thofe who read it. Shakefpeare has formed 
tragedy on his ftory. 

TIMOR, an ifland of Alia, in the Eaft Indian fea, to 
the fouth of the Moluccas, and to the eaft of the ifland of 
Java, being 150 miles in length, and 37 in breadth. It 
abounds in fandal-wood, wax, and honey ; and the Dutch 
have a fort here. The inhabitants are Pagans, and are little 
better than favages; and fome pretend they had not the ule 
bf fire many years ago. 

TIMOTHEUS, one of the molt celebrated poet-mufi- 
cians of antiquity, was born at Miletus, an Ionian city of 
Caria, 446 years B. C. He was contemporary with Philip 
of Macedon and Euripides ; and not only excelled in lytic 
and dithyrambic poetry, but in his performance upon the ci- 
thara. According to Paufanias, he perfected that inftru- 
ment by the addition of four new firings to the feven which 
it had before; though Suidas fays it had nine before, and 
that Timotheus only added two, the 1 cth and 11 th, to that 
number. Bee Lyre. 

With refpedl to the number of firings upon the lyre of 
'Timotheus : The account of Paufanias and Suidas is con- 
firmed in the famous fenatus-confultum againft him, ftill ex- 
tant, preferved at full length in Boethius. Mr Stillingfleet 
has given an extract from it, in proof of the fimpli- 
city of the ancient Spartan mufic. The fa£l is mentioned 
in Athenasus ; and Cafaubon, in his notes upon that author, 
has inferted the whole original text from Boethius, with 
correftions. The following is a faithful tranflation of this 
extraordinary Spartan aft of parliament. “ Whereas Ti- 
motheus the Milefian, coming to our city, has difhonoured 
our ancient mufic, and, defpifing the lyre of feven firings, 
has, by the inti-oduftion of a greater variety of notes, cor- 
rupted the ears of our youth ; and by the number of his 
firings, and the novelty of his melody, has given to our mufic 
an effeminate and artificial drefs, inflead of the plain and 
orderly one in which it has hitherto appeared ; rendering 
melody infamous, by compofmg in the chromatic inflead of 
the enharmonic: The kings and 
the ephori have therefore refolved to oafs cenfure upon Ti- 
motheus for thefe things : and, farther, to oblige him to cut 
all the fuperfiuous firings of his eleven, leaving only the 
feven tones ; and to banifh him from out city; that men 
may be warned for the future not to introduce into Sparta 
any unbecoming cufloBr.”    

The fame ftory, as related in Atherraeus, has this addi- 
tional circumftance, That when the public executioner was 
-on the point «£ fulfilling the fentence, by cutting off the 
new firings, Timotheus, perceiving a little flatue in the 
fame place, with a lyre in his hand of as many firings as 
that which had given the offence, and fhowing it to the 
judges, was acquitted. 

It appears from Suidas, that the poetical and mufical 
compofrtions of Timotheus were very numerous, and of va- 
rious kinds. He attributes to him 19 nomes, or canticles, 
in hexameters ; 36 proems, or preludes ; 18 dithyrambics; 
2i hymns ; the poem in oraife of Diana; one panegyric ; 
three tragedies, the Perfians, Phinidas, and Laertes; to 
which muft be added a fourth, mentioned by feveral ancient 
authors, called Niobe, without forgetting the poem on the 
faith of .Bacchus. Stephen of Byzantium makes him author 

of 18 books of names, or airs, for the clthara, to 8aoo Timur 
verfes ; and of 1000 or preludes, for the nomes of, 11 
the flutes. Tipperary, 11 

'I imotheus died in Macedonia, according to Suidas, at 
the age of 97 ; though the Marbles, much better authority, 
fay at 90 ; and Stephen of Byzantium fixes his death in 
the fourth year of the 105th Olympiad, two years before 
the birth of Alexander the Great; whence it appears, that 
this Pimotheus was not the famous player on the flute fo 
much efteemed by that prince, who was animated to fuch a 
degree by his performance as to feize his arms ; and who 
employed him, as Athen^us informs us, together with the 
other great muficians of his time, at his nuptials. How- 
ever, by an inattention to dates, and by forgetting that of 
thefe two muficians of the fame name the one was a Mile- 
flan and the other a Theban, they have been hitherto often 
confounded. 

TIMUR beck. See Tamerlane. 
TIN, one of the four imperfeft metals. 
For an account of its metalline qualities, and the va- 

rious ftates in which it is found, fee Mineralogy, page 
1 18. For its chemical qualities, fee the places referred to 
in Chemistr.y-/«(/mc. For the method of effaying and 
fmeiting its ore, fee Metallurgy, Part ii. feft. vi. ; Parc 
iii. feft. vi. See alto Corn wall, and Pharmacy-A^x.—. 
An advantageous commerce has been lately opened between 
Cornwall and the Eaft Indies and. China. In 1791 about 
3000 tons of tin were railed in Cornwall ; of which 2200 
tons were fold in the European market for L. 7Z each, and 
800 tons carried to India and China at L. 62 for ton. 

i INCAL, the name by which crude or impure borax is 
called. See Borax and Chemistry-AAx. 

TINCTURE, in pharmacy. See Pharmacy-AAx. 
TINDAL (Dr Matthew), a famous Englifh writer, was 

the fon of the reverend Mr John Tindal of Beer-Ferres in 
Devonfhire, and was born about the year 1657. He ftudied 
at Lincoln college in Oxford, whence he removed to Exeter, 
and was afterwards elefted fellow of All Souls. In 1685 
he took the degree of doftor of law, and in the reign of 
James II. declared himfelf a Roman Catholic ; but foon 
renounced that religion. After the revolution he publifh- 
ed feveral pamphlets in favour of government, the liberty 
of the preis, jic. His “ Rights of the Chriftian Church 
a^^erted,,, occaiioned his having a violent contefl with the 
high church clergy; and his treatife “ Chrillianity as old as 
the Creation,” publifhed in 1730, made much noife, and 
was anfwered by leveral writers, particularly by Dr Cony- 
beare, Mr Forfter, and Dr Leland. Dr Tindal died at 
London in Auquft 1733. He left in manufeript a fecond 

-volume of his “ Chriftianity as old as the Creation the 
preface to which has been publifhed. Mr Pope has fati- 
rized Dr Tindal in his Dunciad. 

TINDALE (William). See Tyndale. 
TINNl NG, the covering or lining any thing with melted 

tin, or tin reduced to a very fine leaf. Looking-glaffes are 
foliated or tinned with thin plates of beaten tin, the whole 
bignefs ot the glafs, aoplied or fattened thereto by means of 
quickfilver. See Foliating of Looking G/aJfit. 

TiNN ing of Copper. See Copper, n° 25 —28. 
TINNITUS aurium, a noife in the ears like the con- 

tinued found of bells, very common in many diforders, par- 
ticularly in nervous fevers. 

TIPPERARY, a county of the province of Muntler in 
Ireland, bounded on the welt by that of Limerick and Clare, 
on the eaft by the county of Kilkenny and Queen’s Coun- 
ty, on the fouth by the county of Waterford, and on 
the north and north-eaft by King’s-county and the territory 
of the ancient 0‘Carols. It extends about 42 miles in 

length, 
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length, ?7 in breadth, eantainin^ 599,500 acres, divided 
into 12 baronies, in which are ieveral market-towns and 
boroughs. It fends eight members to parliament, viz. two 
for the county, two for the city of Caihel, and two for each 
of the boroughs of Clonmell, Fetherd, and Thurles. The 
north part of it is mountainous and cold ; but in the fouth 
the air is milder, and the foil much more fertile, producing 

r 535 i T I R 
iey are fometimes of a beautiful green, fometimes coal- 

black; and the moft remarkable are thofe whofe fore-legs,, 
extraordinarily long, do not touch the ground, and are 
moveable like antenna;. In this ftate of perfe&ion, the ti- 
puxie being provided with proper organs, aoply themfelveg. 
to the propagat-on of the fpecies. Thofe fame poor infeas, 

no10 m r ^ate IaI'vsc ^ave ei"caPed the voracioulnefs of 

Tire, 
Tiro!. 

plenty of corn, and good pafture for the numerous herds o"f fiff oc oftpri Kpt ° 3-VaVe e caP^ , voi"aciouinefs of 
^ ««* 0^ <4 with which it abound':" ThI ““ * flocks of iheep with which 
north part is called Ormond, and for a long time gave the 
title oi earl, and afterwards of marquis and to the 
noble family of Butler, defeended from a After of Thomas 
a Becket archbifliop of Canterbury, till, at the acceffion of 
George I. the laft duke was attainted of high-treafon, and 
died abroad. In that part of the county, the family had 
great prerogatives and privileges granted them by Edward 
III. Another diftrift in this county was anciently called 
the County of the Holy Crofs of Tipperary, from a famous 
abbey in it ftyled Holy Crofs, on account of a piece of 
Chrift’s crofs that was faid to be preferred there. This 
abbey and diftriA enjoyed alfo fpecial privileges in former 
times. The remains of the abbey, or rather the fpot where 
it flood, are ftill held in great veneration, and much reforted 
to by the Roman Catholics. 

TIPSTAFF, an officer who attends the judges with a 
kind of ftaff tipped with filver, and takes into his charge 
all pn'foners who are committed or turned over at a judge’s 
chambers. 

TIPULA, the crane-fly ; a genus of infefts belong- 
ing to the order of diptera. The mouth is a prolongation 
ol the head ; the upper-jaw is arched. They have two 
palpi, which are curved, and longer than the head. The 
probofeis is ihort, and bends inwards. Gmelin enumerates 
123 fpecies, of which 14 are Britifh. They are divided 
into two families. 1. Thole with wings difplayed. 2. Thofe 
with wings incumbent, and which in form refemble a 
g»at- . 

This two-winged infeft is often taken for the gnat, which 
it relembles, but has not its rnifehievous inftinft, nor its 
murderous probofeis. The larger tipulae go by the name 
of JempJlreJJes, the Imall ones by that of inliciform ; the 
latter, in fine fummer evenings, flutter about the water-fide 
in legions, through which a perlon may p?.fe on his way 
unhurt. '1 he {brill noife they make with their wings is 
not very difcernible. Tipulae, before they become inhabi- 
tants of the air, creep under the form of grubs. Thofe 
which turn to larger tipulae dwell in holts of decayed wil- 
lows, in the dampeft places, where they change into chry- 
falids, and in that ftate have the faculty of breathing thro’ 
two Imall curve horns; befid.es which they are endowed 
with progreffive motion, but not retrogreffive, being im- 
peded by little fpines placed on every ring of the abdomen. 
When the Ihroud is torn, the infedt, prettily apparelled, 
efcapes from his gloomy habitation by means of his wings', 
which often are variegated, and takes his paftime in the 
fields. Its long legs, and its wings, mutually affift each 
other when it either walks or flies. The larva; and chry- 
falids of the little tipulae are found in water. They are 
various in colour, form, and carriage ; fome being grey, 
others brown, and others red ; fome, like the polypus, fur- 
I’ifhed with a pair ol arms ; feveral with cylindrical tubes 
that perform the office of vent-holes. Thefe fwim with 
nimblenels; thole never leave the holes they have dug lor 
themielves in the banks of rivulets. Laftly, others make 
a lilken cod that receives part of their body ; but all of 
them, after a period, renounce their reptile and aquatic 
hie, and receive wings from the hands of nature. Their 
flame is then foweak, that a touch is enough to cruflt thejm. 

vF, in the fea language, is a row of cannon placed 
along a (hip’s fide, either above upon deck, or below, di- 
itinguifhed by the .epithets of upper and lower tires. 

t IROL, a county of Germany in the circle of Auftria, 
unc.er which may be included the territories belonging to 
the biffiops of Brixen, Trent, and Chur, Teutonic Order, 
an t e prince of Deitrichftdn, the Auftrian feigniories 
before the Arlberg, and the Auftrian diftrias in Swabia. 

t is 150 miles in length, and 120 in breadth, and contains 
2 b large towns.' 

The face of the country is very mountainous. Of thefe 
mountains, fome have their tops always buried in fnow; 
others are covered with woods, abounding with a variety 
o game ; and others are rich in metals, and marble of all 
colours. Of the lower, fome yield plenty of corn, others 
wine, and woods of chefnut trees. The valleys are exceed- 
ing fertile alto, and plcafant. In fome places conliderable 
quantities of flax are raifed, in others there is a good breed 
of horfes and horned cattle ; and, among the mountains, 
abundance of chamois and wild goats. In this country are 
alio found precious Hones of feveral forts; as granates, ru- 
bies, amethyfts, emeralds, and a fpeeies of diamonds, agate?, 
cornelians, chalcedonies, ma.lachites, &c. nor is it without 
hot-baths, acid waters, falt-pits, mines of filver, copper, 
and lead, mineral colours, alum, and vitiiol. The principal 
river of: I irol is the Inn, which, after traverfing the country, 
and receiving a number of lelfer ftreams into it, enters Ba- 
varia, in which, at Paffau, it falls into the Danube. The 
men here are tery tall, robuft, and vigorous ; the women 
alfo are flout, and generally fair ; and both fexes have a 
mixture of the Italian and German in their tempers and 
charafters. As there is little trade or manufr.&ure in the 
country, except what is occafioned by the mines and falt- 
vorks, many of the common people are obliged to ftek a 
fubfiHence elfewhere. A particular kind of falutation is 
tiled all over Tirol. When a pevfon comes into a houfe, 
he fays, “ Hail! JefusChrift the aniwer is, “ May Chrift 
be praifed, and the Holy Virgin his mother.” Then the 
mafter of the houfe takes the vifitor by the hand. This fa- 
lutation is fixed up in print at all the doors, with an adver- 
tifement tacked to it, importing, that pope Clement XL 
granted too days indulgence, and a plenary ablolution, to 
thofe who ffiould pronounce the falutation and anfwer, as 
often as they did it. The emperor has. forts and citadels 
fo advantageoulTy fituated on rocks and mountains all over 
the country, that they command all the valleys, avenues, and 
pal es that lead into it. The inhabitants, however, to keep 
them in good humour,, are more gently treated, and not fo 
highly taxed as thofe of the other hereditary countries. 
As to the Hates, they are much the fame in this country as 
m the other Auftrian territories, except that the pealants 
here fend deputies to the diets Tirol came to the houfe 
of Auftna in the year 1363, when Margaret, countefs there- 
of, bequeathed it to her uncles the dukes of Auftria. The 
arms of Tirol are an eagle gules, in a field argent The 
co.unts of I rap are hereditary ftewards ; the lords of Glofz, 
chamberlains ; the princes of Trautlon, marfiials ; the counts 
of Wolkenftein, mailers of the horfe and carvers; the houfe 
of Spaur, cup-bearers; the counts of Kungl, fewers and 
S rangers tc 
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rangers; the counts of Brandis, keepers^ the jewels j 
houfe of Welfperg, purveyors and ftaff-bearers; and the 
counts of Coalto, falconers. Befides the governor, here 
are three fovereign colleges, fubordinate to the caurt at 
Vienna, which fit at Infpruck, and have their different de- 
partments. Towards the expences of the military eftabhfl 
ment of this county, the proportion is 100,000 ye ' 
ly; but no more than one regiment of loot is geneialiy 

qUTirol is divided into fix quarters, as they are called ; name- 
ly, thofe of the Lower and Upper Innthal, Vmtfgow, Ltch, 
Eifack, and Pufterthal. r n , 

TITAN, in fabulous hiftory, the fon of Ccelus a 
Terra, and the eldeft brother of Saturn, fuffered the_ latter 
to enjoy the crown, on condition that he fhould bring up 
none ot his male iffue, by which means the crown wou d 
at length revert to him ; but Jupiter being fpared by th. 
addreis of Rhea, Saturn’s wife, Titan and his chrildren were 
fo enraged at feeing their hopes fruftrated, that they took 
up arms to revenge the injury ; and not only defeated Sa- 
turn, but kept him and his wife pnfoners till he was deliver- 
ed by Jupiter, who defeated the Titans; when tram the blood 
of thefe Titans Gain in the battle, proceeded ferpents, fcor- 
pions, and all venomous reptiles. See Saturn. 
1 Such is the account given by the poets of this family ot 
Grecian and Roman gods. From the fragments of .sancho- 
niatho, however, and other ancient writers, many learned men 
have inferred that the Titans were an early race of ambitious 
heroes, who laid the foundation of that idolatry which quick- 
Jy overfpread the world, and that by afuming the names ol 
the luminaries of heaven they conrrived to get thcmfelves 
every where adored as the D‘u majorum gentium. I hat the 
word Titan fignifies the fun, there can indeed be very little 
doubt. Every one knows that Inch was its fignmcation in 
the iEolic dialed ; and as it is evidently compounded ot //, 
which, in feme oriental tongues, fignifies bright^ or clear, 
and Tan, which fignifies a country or the earth, it may be 
fafely concluded that Titan was the name of the fun before 
the word was imported into Greece. But the great 
cueftion among antiquarians is, of what country was that 
race which, affuming to themfelves the names of the heaven- 
Jy bodies, introduced into the world that fpecies of idolatry 
which is known by the appellation of Hero-<worJhip ? 

M. Pezron, in a work publilhed many years ago, and en- 
titled The Antiquities of Nations, maintains that the I itans 
were a family of Sacs or Scythians, w'ho made their hr It 
appearance beyond Media and mount Imaus, in the upper 
regions of Aha ; that they were the defeendants of Gomer 
the fon of Japheth and grandfon of Noah ; and that alter 
conquering a great part of the world, upon entering Upper 
Phrygia, they quitted their ancient name of Gomenans or 
Cimmerians, and affumed that of Titans. All this, he fays, 
happened before the birth of Abraham and the foundation 
of the AfTyrian monarchy ; and he makes Uranus, their ie- 
cond prince in the order of fucceflion, to have conquered 
Thrace, Greece, the Ifiand ol Crete, and a great part of 
Europe. Uranus was fucceeded by Saturn, and Saturn by 
Jupiter, who flouri(bed, he fays, 3CO years before Mofes, 
and divided his vaft empire between himlelf, his brother Plu- 
to, and his coufin-german Atlas, who was called Telamon. 

■ For the truth ol this genealogy of the 1 itans M. Pezron 
appeals to the moft approved Greek hiftorians; but unlucki- 
ly for his hypothefis thefe writers have not a fingle fen- 
tence by which it can be fairly fupported; It luppofes 
Kot only the great antiquity ol the Scythians, but hke- 
wife their early progrefs in arts and fciences, contraiy to 
what we have proved in other articles of this work, bee 
Sculpture, n°4 •tud S' an<^ Scythia. 
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Others, taking the' fragment of Sanchomatho’s Phenician Tltm, 

hiftory for their guide, have fuppofed the Titans to have, 1 

been the defeendants of Ham. Of this opinion was bifhop^" 
Cumberland; and our learned fiiend Dr Doig, to whom 
we have been indebted for greater favours, indulged us with 
theperufal of a manufeript, in which, w ith erudition and hi- 
genuity ftruggling for the pre-eminence, he traces that im- 
pious family from the profane Ion ol Noah, and finows by 
what means they fpread the inaolatrous worftiip of them- 
felves over the greater part of the ancient world. Cronus 
of whofe exploits fome account has been given elfewhere 
(fee Sanchoniatho), he holds to be _ Ham ; and tracing 
the progrefs of the family fiom Phoenicia to Cyprus, from 
Cyprus to Rhodes, thence to Crete, and from Crete to Sa- 
mathra.ee, he finds reafon to conclude that the branch called 
Titans or Titanides flourished about the era of Abraham, 
with whom, or with his fon Ifaac, he thinks the Cretan Ju- 
piter muft have been contemporary. As they proceeded 
from countries winch were the original feat of civilization 
to others in which mankind had funk into the grofleft bar- 
barilm, it was eafy for them to perfuade the ignorant inha- 
bitants that they derived the arts of civil life from their pa- 
rent the fun, and in confequence of their relation to him to 
afiume to themfelves divine honours. To alk how they 
came to think of fuch grofs impiety, is a quetfion as foolifh 
as it would be to afk how Ham their ancettor became fo 
wicked as to entail the curfe ot God upon himfelf and his po- 
fterity. The origin of evil is involved in difficulties; but 
leaving all inquiries into it to be profecuted by the meta- 
phyfician and moralift, it is furely more probable that the 
woiftup of dead men originated among the cefetneants of 
Ham than among thofe ot Shem and Japheth ; and that the 
fragment of Sanchoniatho, when giving an account of the 
origin oh the Titans, the undoubted authors of that worfhip, 
is more deferving of credit than the fabulous and compaiitive- 
ly late writers of Greece and Rome. 

TITHES, in ecclefiaftical law, are defined to be the 
tenth-part of the increafe, yearly arifing and renewing from 
the profits of lands, the ftock upon lands, and the perfonal 
induftry of the inhabitants : the firft fpecies being ufually 
called predial, as of corn, grafs, hops, and wood ; the fecond 
mixed, as of wool, milk, pigs, &c. confifting of natural pro- 
du&s, but nurtured and preferred in part by the care of 
man ; and of thefe the tenth mail be paid in grofs; the 
third perfonal, as of manual occupations, trades, fiffieries, 
ar.d the like ; and of thefe only the tenth-part of the clear 
gains and profits is due. 

We ffiall, in this article, consider, 1. The original of die 
right of tithes, l- In whom that right at prefent iubiifts. 
3. Who may be difeharged, either totally or in part, from 
paying them. _ 

i. As to their original, w'e will not put the title of the 
clergy to tithes upon any divine right ; though fuch aright 
ceitainly commenced, and we believe as certainly ceaied, 
with the Jewifh theocracy. Yet an honourable and com- 
petent maintenance for the minifters of the gofpel is un- m 
doubtedly jure divino, whatever the particular mode of that .^ 
maintenance may be. For, befides the pofitive precepts of 
the New Teftament, natural reafon will tell us, that an 
order of men who are feparated from the wmrld, and excluded 
from other luciative profeffions for the fake of the reft, of 
mankind, have a right to be furniffied with the necefifaries, 
conveniences, and moderate enjoyments of life, at their ex- 
pence ; for whofe benefit they forego the ufual means ot 
providing them. Accordingly all municipal laws have pro- 
vided a liberal and decent maintenance for their national 
prietts or clergy ; ours, in particular, have eftabhfhed this 
of tithes, probably in imitation of the Jewfih law; and per- ’r ' haps, 
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haps, confidering the degenerate ftate of the world in gene. 
J ral, it may be more beneficial to the En >lhh clcr-v to found 

their title on the law of the land, than upon any divine rh'-ht 
whatfoever, unacknowledged and unfupported by temporal 
fanftions. 

We cannot precifely afcertaiu the time when tithes were 
fiill introduced into this country. Poffibly they were con- 
temporary with the planting of Chriftianity among the 
Saxons by Auguftin the rrtonk, about the end of the fixth 
century. But the firlt mention of them which we have met 
with in any written Englifii law, is a conftitutional decree, 
made in a fynodjield A. D. 786, wherein the payment of 
tithes in general is ftrongly enjoined. This canon or decree, 
which at firll bound not the laity, was effeftually confirmed 
by two kingdoms of the heptarchy, in their parliamentary 
conventions of eftates, refpedfively confifting of the kings of 
Mercia and Northumberland, the bifhops, dukes, fenators, 
and people. Which was a few years later than the time 
that Charlemagne eftablifhed the payment of them in France, 
and made that famous divifion of them into four parts ; one 
to maintain the edifice of the church, the fecond to fupport 
the poor, the third the bifirop, and the fourth the parochial 
clergy. 

The next authentic mention of them is in the fadus Ed- 
nvardi H Guthrurii; or the laws-agreed upon between king 
Guthrun the Dane, and Alfred and his Ion Edward the 
Elder, fucctffive kings of England, about the year 900. 
This was a kind of treaty between thofe mosarchs, which 
may be found at large in the Anglo-Sax©*! laws : wherein 
it was neceffary, as Guthrun v/as a Pagan, to provide for the 
lubfiftence of the Chriftian clergy under his dominion ; and 
accordingly, we find the payment ol tithes not only enjoin- 
ed, but a penalty added upon non-obiervance : which law is 
feconded by the laws of Athelftan, about the year 930. 
And this is as much as can certainly be traced out with it> 
gard to their legal otiginal. 

2. We are next to confider the petfons to whom tithes 
are due. Upon their firft introduction, though every man 
was obliged to pay tithes in general, yet he might give 
them to what priefts he pleafed ; which were called arbitrary 
con ft orations of tithes ; or he might pay them into the hands 
of the bifhop, who diftributed among his diocefian clergy the 
revenues of the church, which were then in common. But 
when diocefes were divided into panfiies, the tithes of each 
parifh were allotted to its own particular minifter ; iirll by 
common confent or the appointments of lords of manors, 
and afterwards by the written law of the land. 

Arbitrary confecrations of tithes took place again after- 
wards, and were in general ufe till the time of king John. 
This was probably owing to the intrigues of the regular 

or monks of the Benedicfine and other orders, under 
aichbifhop Dunitan and his fuccelfors ; who endeavoured 
to wean the people from paying their dues to the fecular 
or parochial clergy (a much more valuable fet of men than 
thcmfelves), and were then in hopes to have drawn, by 
iandimonious pretences to extraordinary purity of life, all 
ecclefiaftical profits to the coffers of their own focieties. 
And this will naturally enough account for the number and 
riches of the monafteries and religious houfes which were 
founded in thole days, and which were frequently endowed 
with tithes, for a layman, who was obliged to pay his 
tithes fomewhere, might think it good policy to ereft an 
abbey, and there pay them to his own monks, or grant 
them to iome abbey already erefted : lince for this dona- 
tion, which really colt the patron little or nothing, he 
might, according to the fuperifition of the times, have 
maffes for ever fung for his foul. But in proceis of years, 
the income of the poor laborious panfh-pridbs being fcanda- 
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loufly reduced by thefe arbitrary confccralions of tithes, it 
was remedied by pope Innocent III. about the year 1200, v 

in a decretal epiftle lent to the archbifhop of Canterbury, 
and dated from the palace of Lateran : which has occation- 
ed Sir Henry Hobart and others .to miflake it for a decree 
of the council of Lateran, held A. D. 1179, which only- 
prohibited what was called the infeodation of tithes, or their 
being granted to mere laymen ; whereas this letter of pope 
Innocent to the archbifhop enjoined the payment of tithes 
to the parfons of the refpedtive parifhes where every man 
inhabited, agreeable to w-hat was afterwards diredfed by 
the fame pope in other countries. This epiflle, fays Sir 
Edward Coke, bound not the lay fubjedts of this realm ; 
but being reafonable and juft, it was allowed of, and fo be. 
came lex terree. This put an effedfual flop to all the ar- 
bitrary confecrations of tithes ; except fame footfleps which 
ftill continue in thofe portions of tithes which the parfon of 
one panfh hath, though rarely, a right to claim in another: 
for it is now univcrfally held, that tithes are due, of com- 
mon right, to the parfon of the parifh, ur.lefs there be a 
fpecial exemption. This parfon of the parifh may be either 
the adfual incumbent, or elfe the appropriator of the bene* 
fice ; appropriations being a method of endowing monaf- 
teries, which feems to have been devifed by the regular 
clergy, by way of fubftitution to arbitrary confecrations of 
tithes. 

3. We obferved that tithes are due of common right 
to the patfon, unlefs by fpecial exemption; let us therefore 
fee, thirdly, who may be exempted from the payment of 
tithes, and how lands and their occupiers may be exempted 
or difeharged from the payment of tithes, either in part or 
totally; firft, by a real compofition ; or, fecondly, by cuftom 
or prefeription. 

Firjl, a real compofttion is when an agreement is made 
between the owner of the lands and the parfon or vicar, 
with the confent of the ordinary and the patron, that fuch 
lands fhall for the future be difeharged fiom (payment of 
tithes, by reafon of fome land or other real recompenfe 
given to the parfon in lieu and fatisfa&ion thereof. This 
was permitted by law, becaufe it was fuppofed that the 
clergy would be no lofers by fuch compofition ; fmee the 
confent of the ordinary, whofe duty it is to take care of the 
church in general, and of the patron, whofe intereft it is to 
protect that particular church, were both made neceffary 
to render the compofition effectual: and hence have arifen 
all fuch compofitions as exift at this day by force of the 
common law. But experience {bowing that even this cau- 
tion was ineffeftual, and the pofltffions of the church being 
by this and other means every day diminifhed, the difabling 
ftatute 13 Eliz. c. ic. was made; which prevents, among 
other fpiritual perions, all parfons and vicars from making 
any conveyances of the eftates of their churches, other than 
for three lives or 21 years. So that now, by virtue of this 
ftatute, no real compofition made iince the 13 Eliz. is good 
for any longer term than three lives oral years, though 
made by confent of the patron and ordinary : which has 
indeed effectually demolifhed this kind of traffic ; fuch com- 
pofitions being now rarely heard of, unlefs by authority of 
parliament. 

Secondly, a difeharge by cuftom or prefeription, is where 
time out of mind fuch perfons or fuch lands have been 
either partially or totally difeharged from the payment of 
tithes. And this immemorial ufage is binding upon all 
parties ; as it is in its nature an evidence or univerial con- 
fent and acquiefcence, and with reafon fuppofes a real com- 
pofition to have been formerly made. '1 his cuftom or pre- 
feription is either de modo decimandi, or de non decimando. 

A modus decimandi, commonly called by the fimple name 
3Y of 
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Tithes, of a rnohs only, is where there is by cuftom 

v ' manner of tithing allowed, different from the general law of 
taking tithes in kind, which are the adftial tenth-part of the 
annual ircreate. rl his is fometimes a pecuniary compenfa- 
tion, as twopence an acre for the tithe of land : fometimes 
it is a eompenfation in work and labour, as that the parfon 
fhall have only the twelfth cock of hay, and not the tenth, 
in confideration of the owner’s making it for him : fome- 
times, in lieu of a large quantity of crude or imperfedf tithe, 

> the parfon fhall have a lefs quantity when arrived at greater 
maturity, as a couple of fowls in lieu of tithe-eg^s, and 
the like" Any means, in fhort, whereby the general law of 
tithing is altered, and a new method of taking them is intro- 
duced, is called a modus de imandi, or fpeciai manner o^ tithing. 

A prefcription de non decimnndo is a claim to be entirely 
d rich are ed of tithes, and to pay no compenlation in lieu of 
them. Thus the king by his prero ative is diicharged 
from all tithes. So a vicar fhall pay no tithes to the 
redtor, nor the redtor to the vicar, for ec h/in dtc'mas 
non folvd eccltfue. But thefe perfonal privileges (not 
arifing from or beino annexed to the land) are perion- 
ally confined to both the king and the clergy ; for their 
tenant or leri'ee fhall pay tithes, though in their own occu- 
pation their lands are not generally tithable. And. general- 
ly fpeaking, it is an eftabliflied rule, that in lay hands, mo- 
dus de non decimando non valet. But fpiritual perfons or 
corporations, as monafteries, abbots, bifhops, and the like, 
were always capable of having their lands totally difcharged 
of tithes by various ways: as, i. By real compolition. 
2. By the pope’s bull of exemption. 3. By uni y of 
pofleffion ; as when the redlory of a parifh, and lands 
in the fame parifh, both belonged to a religious houfe, 
thofe lands were difcharged of tithes by this unity of pofi'ef- 
fion. 4. By prefcription'; having never been liable to tithes, 
by being alway's in fpiritual hands. i;. By virtue of their 
order ; as the Knights Templars, Ciflercians, and others, 
whole lands were privileged by the pope with a difcharge 
of tithes. Though, upon the diffolution of abbeys by 
Henry- VIII. mod of thefe exemptions from tithes would 
have fallen with them, and the lands become tithable again, 
had they not been fupported and upheld by the llatute 31 
Henry VIII. c. 13. which enadris, that all perfons who 
fhould come to the pofleffion o*-' the lands'of any abbey then 
diffolved, fhould hold them free and difcharged of tithes, in 
as large and ample a manner as the abbeys themfelves former- 
ly held them. And from this original have forung all the 
lands which being in lay hands, do at prefent claim to be 
tithe-free: for if a man can fliow his lands to have been 
fuch abbey lands, and alio immemoriaHy d.ifcharged of tithes 
by any of the means before-mentioned, this is now a good 
prefcriptien de non decimando. But he muft Grow both 
thefe requifites : for abbey lands, without a fpeciai ground 
of difcharge, are not difcharged of courfe ; neither will any 
prefcription de non decimando avail in total difcharge of tithes, 
unlefs it relates to fuch abbey-lands. 

It is univ.erfally acknowledged that the payment of tithes 
in kind is a great difcouragement to agriculture. They 
are inconvenient and vexatious to the hufbandman, and 
operate as an impolitic tax upon induftry. The clergyman, 
too, frequently finds them troublefome and precarious ; his 
expences in collecting are a conhderable drawback from their 
value, and his juft rights ate with difficulty iecured : he is 
too often obliged to fubmit to. impofition, or is embroiled 
with his parifhioners. in difputes and litigations, no lefs irk- 
fome to his feelings than prejudicial to his intereft, and 
tending to prevent thofe good effects which his precepts 
Ihould produce. It is therefore of the :utmoft importance 
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a particular to parochial tranquillity, and even to religion, that fotne 

juft and r<-fOnable ftandard of compofitiou could be fixed. ru: • 
Land has been propofed, but in the prefent (late of the ^ ^ 
divifion of property this is impoffible : and as money is 
continually changing in its value, it would alfo be a very 
improper ftandard, unlefs fome plan could be formed by 
which the compofition could be increafed as the value of 
money diminifhes. A plan of this kind has been publifhed 
in the Tranfa&ions of the Society inftituted at Bath, Vol. 
TV. which thofe who are intereiled in this fubjeft may con- 
fult for farther information. 

'IT THINGr, (Ttthinga, from the Sax. Theothunge, i.e. De- 
curiam), a number or company of ten men, with their fa- 
milies, knit together in a kind of fociety, and all bound to 
the king, for the peaceable behaviour of each other. An- 
ciently no man was fuffered to abide in England above forty 
days, unless he were enrolled in fome tithing.—One of the 
principal inhabitants of the tithing was annually appointed 
to preiide over the reft, being called the tit king-m n, the 
head-borough, and in fome countries the borfeholder, or 
borough’s ealder, being fuppoled the dilcreeteft man in the 
borough, town, or tithing. The diftribution of England 
into tithings and hundreds is owing to king Alfred. See 
Borseholber. 

TITI.ANO Vecei.li, or Titian, the moft univerfai 
genius for painting of all the Lombard fch< cl, the heft co- 
lourift of all the moderns, and the moft eminent for hi- 
ftories, portraits, and landfcapes, was born at Cadore, in 
the province of Friuli, in the ftate of Venice, in 1477, or 
in 1480 according to Vafari and Sandrart. His patents"-/ 
fent him at ten years of age to one or his uncles at Venice, 
who finding that he had an inclination to painting, put him- 
to the fchool of Giovanni Bellino. 

But as loon as Titian had feen the works of Giorgione, 
whofe manner appeared to him abundantly more elegant, 
and lefs conftrained than that of Bellino, he determined to. 
quit the ftyle to which he had io long been accuftomed, 
and to purfue the other that recommended itfelf to him, 
by having more force, more relief, more nature, and more 
truth. Some authors affirm, that he placed fvmfelf as a. 
difciple with Giorgione ; yet others only fay, that he cul- 
tivated an intimacy with him; but it is undoubtedly cer- 
tain that he ftudied -with that great mailer; that he learn* 
ed his method of blending and- uniting the colouis ; and 
praftifed his manner fo efft&ually, that feveral of the paint- 
ings of Titian were taken for the performances of Gior- 
gione ; and then his fuccefs infpired that artift with an in- 
vincible jealoufy of Titian, which broke off their connedliou 
for ever after. 

The remitation of Titian rofe continually ; every new 
work contributed to extend his fame through all Europe; 
and he was confidcred as the principal ornament of the age- 
in which he flourifhed. And yet, Sandrart obferves, that- 
amidft all his applaufe, and conftant employment at Venice, 
his income and fortune were inconfiderable; and he was- 
more remarkable for the extenfivenefs of his talents, than 
for the affluence of his circumftances. But when his merit 
was made known to the emjjeror Charles V. that monarch 
knew how to fet a juft value on his luperior abilities; he 
enriched him by repeated bounties', allowed him a confider- 
able penfion, conferred on him the honour of knighthood, 
and what was ftill more, honoured him with his friendfhip. 
He painted the portrait of that benefaftor feveral times; 
and it is recorded by Sandrart, that one day, while the em- 
peror was fitting for his pifture, a pencil happening to drop 
from the painter, he ftooped, took it up, and returned it; 
obligingly anivvering to the modeft apology of the artift 
3 (who 
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Titpo. (who hlufhed at the condefcenfion of fo great a monarch), 

— that the merit of a ’I'itian was worthy of the attendance of 
an emperor. 

The excellence of Titian was ifot fo remarkably appa- 
rent in the hiftoncal compoiitions which he painted as in his 
portraits and landfcapes, which feem to be fuperior to all 
competition ; and even to this day, many oi them preferve 
their original beauty, being as much the admiration of the 
prefent age as they have defervedly been of the ages paft. 
— It is obferved oi Titian by moil writers, that in the dif- 
ferent periods of his life he had four different manners ; 
one refembling his firft inftiudfor Bellino, which was fome- 
what ftiff; another, in imitation of Giorgione, more bold, 
and full of force ; his third manner w^s the refult of ex- 
perience, knowledge, and judgment, beautifully natural, 
and linifhed with exquifite care, which manner was peculiar- 
ly his own ; and in thofe pictures which he painted between 
the years of approaching old age and his death may be 
noticed his fourth manner. His portraits were very dif- 
ferently finifhed in his early, and in his latter time, accord- 
ing to the teftimony of Sandrart. At firft he laboured his 
pidfures highly, and gave them a poliihed beauty and luftre, 
fo as to produce their effeft full as well when they were 
examined clolely as when viewed at a diftance ; but after- 
waids, he fo managed his penciling, that their greateft force 
and beauty appeared at a more remote view, and they plea- 
fed lefs when they were beheld more nearly. So that many 
of thofe artifts who fiudied to imitate him, being rnifled by 
appearances which they did not fufficiently confider, have 
imagined that Titian executed his work with readiuefs and 
a mafterly rapidity ; and concluded that they fhould imitate 
his manner moft effedtually by a fieedom of hand and a 
bold pencil: Whereas in reality, Titian took abundance 
of pains to work up his pictures to fo high a degree of per- 
fedtion ; and the freedom that appears in the handling 
was entirely effected by a fkilful combination of labour and 
judgment. 

It cannot be truly affirmed, that Titian equalled the 
great mailers of the Roman fchool in defign } but he al- 
ways took care to dilpofe his figures in inch attitudes as 
fhowed the moft beautiful parts of the body. His tafte in 
defigning men was not generally fo correft or elegant as it 
appeared in his boys and female figures ; but his colouring 
had all the look of real flefh, his figures breathe. He was 
not fo bold as Giorgione, but in tendernefs and delicacy he 
proved himfeb much fuperior to him and all other artifts. 
The expreffion of the paffions was not his excellence, 
though wen in that refpedt many of his figures merited the 
jufteft commendation ; but he always gave his figures an air 
of eafe and dignity. His landfcapes are univerlaUy allowed 
to be unequalled, whether we confider the forms of his trees, 
the grand ideas of nature which appear in his licenery, or 
his diitances which agreeably delude and delight the eye of 

, every obferver; and they are executed with a light, tender, 
and mellow pencil. He learned from nature the harmony 
of colours, and his tints feem aftonifhing, not only for their 
force, but their fweetnefs ; and in that refpedt his colour- 

• lug is accounted the ftandard of excellence to ail proftHrirs 
of the art. 

It would prove almoft an endlefs t?.fk to enumerate the 
variety ol works executed by this illuftrious artiit, at Rome, 
Venice, Bologna, and Florence, as well as thole which are 
to be teen in other cities of Italy, in England, Spain, Ger- 

: many, and France ; but there are two, which are mention- 
ed as being truly admirable. One is, a Laft Supper, pre- 
ierved in the Reie&ory at the Efcurial in Spain, which 
is inimitably fine ; the other is at Milan, reprefenting Chrift 
crowned with Thorns. The principal figure in the latter 

has an attitude full of grace and dignity more than mortal, Tithrk 
and the countenance fhov/s a benevolence and humility, com- ,J! 
bined with dignity and pain, which no pencil but that of ‘tU ' 
1 itian could, fo feelingly have deferibed. It is admirably 
coloured, and tenderly and delicately penciled ; the heads 
are wonderfully beautiful, the compolition excellent, and 
the whole has a charming efferfi: by the chiaro-fcuro. 

He was of fo happy a conftitution, that he was never 
ill till the year I57^> when he died of the plague, at 99 
years of age. His difaples were Paulo Veronefe, Giacomo 
TLintoret, Giacomo de Porte BafTano, and his fons. 

TITLARK, in ornithology. See Alauda. 
TITLE, an appellation or dignity or rank given to 

princes and perfons of diftinftion. 
i itles were not lo common among the ancient Greeks or 

Romans as they are in modern times. Till the reign of 
Conftantme the title of Illuftrious was never given except to 
thofe who were diftinguifiied in arms or letters: But at 
length it became hereditary in the families of princes, and 
every fon of a prince was illultrious. The title of High- 
nefs was formerly given only to kings. The kings of Eng- 
land before the reign of Henry VIII. were addreffed by the 
title of your Grace. That monarch firft affirmed the title 
of Htghnefi, and afterwards that of Majcfty. The title of 
majefty was firft given him by Francis I. in their enterview 
in 1520. Charles V. was the firft king of Spain who af- 
firmed the fame title. 

Princes, nobles, and clergy generally have one title de- 
rived from their territories and eftates, and another derived 
from their rank or from fome other remarkable circum- 
ftance. The Pope is called the Bfoop of Rome, and has 
the title of Hoinefs. A cardinal has his name gene- 
rally from lome church, and is faluted by the name of 
Eminent, or mojl Eminent. An archbrfhop, befides being 
named from his diocefe, is called his Grace and mojl Reve~ 
r.nd : a bifhop is alio diftinguifiied by the name of his dio- 
cefe, and has the title of his Eordjhip and right Reverend. 
Inferior clergymen are denominated Reverend. 

The titles of crowned heads derived from their dominions 
it is unneceffaiy to mention. It will be fufficient to men- 
tion thofe by which they are addreffed. To an emperor 
is given the title of Imperial Majjly ; to kings, that of Ala- 

jejty ; to the princes of Great Britain, Royal Highnefs ; to 
thofe of Spain, Infant; to Electoral Highnefs; to 
the grand duke of Tufcany, Mojl Serene Highnefs ; to the 
other princes of Italy and Germany, Highnefs; to the Doge 
of Venice, AI/Jl Serene Prince ; to tire grand-mailer of Mal- 
ta, Eminence ; to nuncios and ambafladors of crowned heads. 
Excellency ; to dukes, Grate; to maiquifits, earls, and barons, 
Lordjhip. 

The emperor of China, among his titles, takes that of 
Tien Su, “ Son of Heaven.” The Orientals, it is obferved, 
are exceedingly rond of titles: the iimple governor of Schi- 
ras, tor inftance, after a pompous enumeration of qualities, 
lordfhips, &c. adds the titles of Flower of Courtefy, Nutmeg 
of Confo ation, and Rofe of Delight. 

Title, in law, denotes any right which a perfon has 
to the pofleffion of a thing, or an authentic inftrumenfc 
whereby he can prove his right- See the articles Right, 
Property, &c. 

Ti-tlh: to the Crown in the Britifh Conflitution. See Suc- 
cession. 

TITMOUSE, in ornithology. See Par us. 
ITTUEAR, denotes a perion invefted with a title, in 

virtue ot which lie holds an office or benefice, whether he 
perform the funfftions thereof or not. 

TI t US Vespasianus, the Roman emperor, the fon of 
Velpafian j of whom it is related, that not being able to re- 
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collefl £lt!y remarkable rood adtion he had done on a certain 
day* he exclaimed, “ I have loft a. day !” He might 
truly be called the father of his people ; and though Rome 
laboured under various public calamities during his reign, 
fuch was his equitable and mild adminiftration, that he con- 
ftantly preferved his popularity. He was a great lover of 
learning, and compofed leveral poems. He reigned but 
two years ; and it is thought Domitian his brother poifoned 
him, A. D. 81, aged 41. See f Hijlory of) Rome. 

TIVIOT HILLS. See Cheviot. 
TIVOLI, the modern name of I ibur. 
TOAD, in zoology. See Ran a. 
ToAD-Fijh. See Lophius. 
Toad-Flax, in botany. See Antirrhinum. 
Toad Stone, a genus of argillaceous earths examined by 

Dr Withering. He defcribes it as of a dark-brownifh grey 
colour ; its texture granular ; neither effervefcing with acids 
nor ftriking fire with tteeb The cavities of it are filled 
with cryftallized fpar, and in a ftrong heat it is fufible per 

TkUofipbicalf.' An hundred parts of toad-ftone contain from 56 to 
63 5 of fil ceous earth, near 15 of argillaceous earth, 7.5 
of calcareous earth, and 16 of oxydated iron. Dr Kirwan 
obfewes, that the toad-ftone is not much different from ba- 
faltes, only that it is loiter : it contains alfo a fmaller pro- 
portion or iron, and a larger one or fiiiceous eaith. 

TOBACCO, in botany. See Nicotiana and Snuff. 
The Indians (lays Dr Leake) poifon their arrows with 

the oil of tobacco, which, infufed into a frefh wound, occa- 
fions ficknefs and vomiting, or convullions and death ; with 
what fafety therefore, fetting alide propriety, the fubtile pow- 
der of this plant, called fmtff, may be applied to the tender, 
internal furface of the nofe, it may be proper to inquire; for, 
if the oil of tobacco is a mortal poifon when applied to the 

tbe Difeafes 0pen veffels of a wound, furely this plant, when taken in 
of the Vif- fubftance as fauff, muft in a certain degree be injurious. 

From the infinite number of nerves diffufed over the mucous 
membrane of the nofe, it is endowed with exquihte feeling ; 
and, the better to preferve the fenfe of fmelling, thofe nerves 
ate continually lubricated with moifture. 

By the almoft cauftic acrimony of fnuff, this moifture is 
dried up, and thole fine, delicate nerves, the organs of fmell- 
ing, are rendered callous and mlenfible. lo this fell-evi- 
dent bad effedl may be added the narcotic ox itupifying 
power of tobacco, by which not only the brain and nerves 
are injured, but alfo the eyes depending upon their influ- 
ence, together with the lenfe ot fmelling ; and, from the 
force with which fnuff is ufually drawn up the nofe, its pal- 
fage will be obftrufted, and the voice bfe its clearnefs and 
diitin£t articulation. 

Befides thofe pernicious qualities, fniiff often involuntari- 
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induce a kind of pleafing infenfibility not eafily defcribed; Tol,at., 
Its narcotic odour, thus adminiftered, equally infatuates the Totiigo,’ 
ignorant favage and the intelligent philufopher ; but, by’ Y'-« 
the large expence of faliva thereby occafioned, it is produc- 
tive of many diforders of tbe head and ftomach, particularly 
tbe laft. 

ToBACCo-Pipe-Fi/h. See Fistularia. 
ToBACCO-wine. See PhArmacvt-Index. 
TOBAGO, one of the Caribbee iflands, ceded to Great 

Britain by the treaty of Paris in 1763, taken by the French 
in 1781, and retaken by the Britifh in 1793. It lies in 
the latitude of J 1 degrees 10 minutes north, and 59 degrees 
40 minutes longitude weft from London, about 40 leagues 
foutiv by-weft from Barbadoes. 35 fouth-eaft from St Vin- 
cents, 20 louth-eaft from Grenada, 1 2 north-eaft from the 
Spanifh Hand of Trinidada, and between 30 and 40 north- 
eaft from the Spanifh main. According to the lateft ac- 
counts, it is fomewhat more than 30 miles in length from 
north-eaft to fouth weft, between 8 and 9 in breadth, and 
from 23 to 25 leagues in circumference. 'I he Englifh vi- 
fited this Hand very early, Sir Robert Dudley being- there 

reign of queen Elizabeth. In that of Charles T. 

ly defcends into the ftomach, creating naufea, lofs of ap- 

the 

petite, and vomiting ; and by its narcotic power will dimi- 
nifli nervous influence and impair digeftion ; it difcolours 
the fkin contiguous to the nofe, and will taint the fweeteft 
breath with the rank odour of a tobacco-cafk. For this 
reafon the ladies of fafhion in France feldom take fnuff till 
they are married ; a very high compliment, no doubt, to 
their hufbands. 'The only advantace of taking fnuff is 
that of fneezing, which, in fluggifh, phlegmatic habits, will 
give univerfal concuifton to the body, and promote a more 
free circulation of the blood ; but of this benefit, fnuff- 
takers are deprived, from being familiar with its ufe. 

We have been told, that tobacco, when chewed, is a pre- 
fervative againft hunger : but this is a vulgar error ; for, 
in reality, it may more properly be faid to deftroy appetite 
by tbe prohife difeharge of faliva, which has already been 
confidered as a powerful, diffolving fluid, effential both to 
appetite and digeftion. In franking, the fumes of tobacco 

William earl of Pembroke procured a grant of this, with 
two other fmall Hands ; but died before he was able'to carry 
into execution his defiga of fettling them. In A. D. 1632 
fome merchants ot Zeaiandfent over a imail colony thither, 
and gave it the name of New IValcheren; but before they 
were able thoroughly t® eftablifh themlelves, they were 
deftroyed by the Indians affiltedby the Spaniards. Ten years 
after, James Duke of Courland fent a colony thither, who 
fettled themfelves upon Great Courland bay, and made a 
confiderable progreis in planting. A. D. 1654, Meffieurs 
Adrian and Cornelius Lampfius, two opulent merchants of 
Flufhing, fent a coniiderable number of people thither, who 
fettled on the other fide of the Hand, and lived in amity 
with the Courlanders, until they learned that the kinsf of 
Sweden had feized the perfon of their duke and dilpoffei- 
ied him of his dominions, when they attacked and forced 
his fubjedls to fubmit. The duke being afterwards re- 
ftored, he obtained from Charles II. a grant of this Hand, 
dated the 17th of November 1664. In the fecond Dutch 
war the count d’Eftrees, by order of his mafter, to- 
tally ruined it at the clofe ©f the year 1677 ; and from that 
time it continued wafte till Britain took poffeflion of it alter 
the treaty of Paris. The climate, notwithftanding its vici- 
nity to the line, is fo tempered by the breezes from the fea, 
as to be very fupportable even to Europeans ; and hath the 
fame advantages with that of Gienada, in having regular 
feafons, and alfo in being exempt from the hurricanes T here 
are throughout the Hand many riling grounds, though, ex- 
cept at the north-eaft extremity, there is no part of it that 
can be ftyled mountainous ; and even there the country is 
far from being rugged or impaffable. '1 he foil, if we may 
credit either Dutch or French writers, is as fertile and lux- 
uriant as any of the iflands, and very finely diverlified. 
Ground provifions of all forts have been raifed in great 
plenty, a vaft variety of vegetables, excellent in their kind, 
fome for food, fome for phyfic. Almoft every ipecies of 
ufetul timber is to be found here, and fome of an enormous 
fize; amongft others, the true cinnamon and nutmeg tree, 
as the Dutch confefs, and of which none could be better 
judges ; whole groves of faffafras, and of trees that bear the 
true gum copal, with other odoriferous plants that render 
the air wholefome and pleafant. It is as well watered as 
can be wilhed, by rivers that fall into the lea on both 
fides, many fmaller ftreams, and fine frefh fprings in almoft 
every part of the Hand. The fea-coaft is indented by 10 
or x 2 fair and fpacious bays, and there are amonglt thefe 
. one 4 



TOD [ 
one or two ports capable ef receiving as large {hips as ever 
viiited thofe feas. There are wild hogs in great plenty, 
abundance of fowls of different kinds, and a vail variety of 
fea and river fifh. At the north call extremity lies Little 
Tobago, which is two miles long, and about hair a mile 
broad, very capable of improvement. 

TOBOLSK!, the capital of Siberia, is fituated at tire 
confluence of the rivers Tobol and Irtifh, in N. Lat. 58° 
12 , E. Long. 68° i8'7 The city ftands upon the afcent of 
a high hill, the lower part of which is inhabited by Maho- 
metan Tartars, who carry on a confiderable traffic upon the 
river Jrtifh, and convey their merchandile quite acrofs Great 
Tartary, as far as China. The river Irtifh is reckoned as 
rapid as the Danube ; runs from the fouth, and empties it- 
felf into the Oby: the Tobol wafhes the other fide of the 
town, and a little below it falls into the Irtifh. By means 
of thefe two rivers, there is a conftant flow of merchandife 
into the city during the fummer feafon. Tobclfki is there- 
fore a great matt for the commodities of Mufcovy, Tartary, 
and other countries : and here is a great concourfe of mer- 
chants. All forts of provitions are plentiful and cheap. An 
hundred weight of rice is fold 'or 16 copecs, equal to about 
eight pence Sterling ; a flurgeon weighing 40 pounds, for 
hair that money ; an ox for two rix-dollars, and every other 
article in proportion : the adjacent country abounds with 
game in great variety. The fupreme court of judicature for 
all Siberia is held in this city, which is alfo the feat of a 
metropolitan, lent hither from Mofcow to exercife fpiritual 
jurildidtion over the whole kingdom. Tobolfki is well for- 
tified, aiid defended by a flrong garrifon, under the com- 
mand of the waiwode, who refides in the place, and takes 
charge of the fur tribute, which is here depollted in proper 
magazines. This governor enjoys a very extenfive com- 
mand, and can occaflonally bring into the field 9000 men,, 
bd'di s a thong body of Tartars on HBrfeback, to make head 
againfl the Kalmucks and Coflacks, in their repeated in- 
curfions. A fufficient number of Ruffians, called j/wz- 

Jloiki, are kept in continual pay by the government, on the 
banks of the Irtifh, to fuppiy travellers on the czar’s ac- 
count with men, boats, or carriages, to convey than as far 
as Surgut on the Oby, a voyage of 200 leagues 'by water. 
This is the common method of travelling in the fummer ; 
but in winter the journey by land is not hah fo long, 
being performed in fleds over the ice and inow, with which 
the country is covered. Thefe fleds are moved by a pair 
of do. s, which will draw a load of t;oo pounds with tur- 
priflng expedition. They are hired at ealy rates, and du- 
ring one half of the year may be leen flying over the fnow. 
in great numbers. 1 he city is fuppofed to contain 15,000 
inhabitants. It is 800 miles call from Mofcow, and iooq 
from Peterfbargh. 

TOD DA Panna. See Cycas. 
TODDY, a name given to the juice of the cocoa nut 

tree. See Arak.—Toddy is alfo a name given to a mix- 
ture of fpirits, water, and fugar. 

Toddy-Bird. See LoxrA, fpecies 11. 
rI ODUS, the Tody, in ornithology ; a genus belonging 

to the order of pic<t. The beak is Header, depreffed, broad, 
and the bale befet with briftles. The noflrils are fmall and 
oval. The toes are placed three before and one behind ; 
the middle are greatly eonnedted to the outer. There are 
15 fpecies according to Dr Latham. 

“ Birds of this genus (fays that eminent ornithologift) 
inhabit the warmer parts ol America. They vary conh- 
derably in their bills as to bieadth, but all of them have a 
certain flatnefs, or depreffion, which is peculiar. They have 
great affinity to the flycatchers ; and indeed, to fpeak the 
truth, the two genera run much into one another: however, 
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in one thing they differ materially; for in the tony the 
outer and middle toes are much connedledj whereas in tire 
flycatcher genus they are divided to their origin.” 

TOGA, in Roman antiquity, a wide woollen gown or 
mantle, which feems to have been of a femicircular form, 
without fleeves ; differing both in richnefs and largenefs, ac- 
cording to the circumflances of the wearer, and ufed only 
upon occaflon of appearing in public. 

Every body knows that the toga was the diflinguifhed 
mark of a Roman: hence, the jus toga;, or privilege of a 
Roman citizen ; i. e. the right of wearing a Roman habit, 
and of taking, as they explain it, fire and water through the 
Roman emoire. 

TOKAY-Wine, derives its name from a town of Hun- 
gary, where it is produced. There are four forts of wine 
made from the fame grapes, diflinguifhed at Tokay by the 
names of ejjince, aufpruch, mafslacb, ar.d the common wine. 
The effence is made by picking out the half-dried and fhri* 
veiled grapes, and putting them into a perforated veffel,. 
where theyr remain as longvas any juice runs ofl by the mere 
preflure of their own weight. This is put into fmall calks. 
The aufpruch is made by pouring the expreffed juice of the 
grapes from which the former had been picked on thofe that 
yielded the effence, and treading them with the feet. The 
liquor thus obtained Hands for a day or two to ferment, and 
then is poured into fmall calks, which are kept in the air for 
about a month, dad afterwards put into cafks. The fame 
proceis is 'again repeated by the addition ot more juice to- 
the grapes which have already undergone the two former 
preflures, and they are now wrung with the hands ; and thus 
is had the mafslach. The fourth kind is made by taking all the 
grapes together at firfl, and fubmittmg them to the greatell 
preffure : this is chiefly prepared by the peafants. The ef- 
fence is thick, and very iweet and lulcious: it is chiefly uled 
to mix with the other kinds. The aufpruch is the wine 
commonly exported, and which, is known in foreign coun- 
tries by the name of Tokay. 

The goodnefs of it is determined by the following rules. 
The colour fhould neither be reddifh nor very pale, but a 
light filver: in trying it, the palate and tip of the tongue 
fhould be wetted without fwallowing it, and if it maniidl 
any acrimony’ to the tongue, it is not good ; but the tafle 
ought to be loft and mild: when poured out, it fhould form 
globules in the glafs, and have an oily appearance : when 
genuine, the ftrongeft is always of the beil quality : when 
(wallowed, it fhould have an earthy aflringent tafle in the 
month, which is called the tafle of the root. Ail tokay 
wine has an aromatic tafte, which diiUnguifhes it from every 
other fpecies of wine. It keeps to any age, and improves 
by time a but is never good till about three years old. It 
is the befl way to tranfport it in calks ; for when it is on 
the leas, it ferments three times every feafoh, and thus re- 
fines itfelf. When in bottles, there mufl be an empty fpace 
left between the wine and the cork, otherwife it would burll 
the bottle. A little oil is put upon the fur face, and a piece 
of bladder tied over the cork. The bottles arc always laid 
on their lides in fand. Philofophical TranfaSions, vol. Ixiii. 
part ii. p. 292, &c. 

TOKENS. See TRADSSMENS-Tohcns. 
TOISE, a French meafure containing fix of their feet, 

or a fathom. 
TOLAND (John), a very famous writer, was born near 

Londonderry in Ireland, 1670, and educated in the Popifli 
religion ; but at 16 years of age embraced the principles of 
the Proteflants. He Hudied three years at the univerflty of 
Glafgow ; was created mailer of arts in the univerflty of £- 
dinburgh ; and afterwards completed his ftudies at Leyden, 
where he reiided two years. He then went to Oxford,. 

where,. 
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where, having the advantage of the public library, he cob 
lefted materials upon various fubjefts, and compofed feme 
pieces ; among which was, A Diflertation to prove the re- 
ceived hiftory of the tragical death of Atilius Regulus, the 
Roman conful, to be a fable. He began likewife a work of 
greater confequence, in which he undertook to fliovv that 
there are no mylleries in the Chriilian religion. He pub 
lifhed it in 1696 at London, under the title of Chrijlianity 
not myjleriou;. This book crave great offence, and was at- 
tacked by feveral writers. He afterward wrote in favour of 
the Hanoverian iucceffion, and many other pieces. In 1707 
he went into Germany, where he vilited feveral courts; and 
in 1710 he was introduced to Prince Eugene, who '>*>ve 
him feveral marks of his generohty. Upon h s return to 
England he was for fome time fupported by the liberality 
of the earl of Oxford lord-treafurer, and kept a country- 
houfe at Epfom ; but Coon lohng his lordfhip’s favour, he 
publifhei feveral pamphlets ayainft that miniiter’s meaiures. 
In the four laid years of his life he lived at Putney, but 
ufed to fpend moll part of the winter in London. Mr Po- 
land died at London in 1722. He was a man of uncom- 
mon abilities, publbhed a number of curious tradts, and was 
perhaps the moft learned of all the infidel writers ; but his 
private character was far from being an amiable one; for he 
was extremely vain, and wanted thofe locial virtues which 
are the chiet ornaments as well as duties of life. His poft- 
humous works, two volumes ofitavo, were publifhed in 1726, 
with an account of his life and writings, by Mr Des Mai- 
zeaux. 

TOLEDO, an ancient and trading city of Spain in 
New Cailile, of which it was f ormerly the capital. About 
two centuries ago it is faid to have contained more than 

^Bauraaiinne's 200,000 inhabitants; but they are now diminifhed to 
20,000, or at moft to 30,000. It is advantageoufly feated 
on the river Tajo, which furrounds it on two fidts ; and on 
the. land-fide it has an ancient wall built by a Gothic king, 
and flanked with ico towers. It is feated on a mountain, 
which renders the ftreets uneven, and which are narrow; 
but the houfes are fine, and there are a great number of fu- 
perb ftruttures, befides 17 public fquares, where the mar- 
kets are kept. The fineft buildings are the royal caftle and 
the cathedral church ; which laft is the richeft and moftcon- 
fiderabie in Spain. Tt is feated in the middle of the city, 
joining to a handfome ftreet, with a fine fquare before it. 
Several of the gates are very large, and of bronze. There 
is alfo a luperb fteeple extremely high, from whence there is 
a very diftant profpeft. The Sagrariro, or principal cha- 
pel, is a real treafury, in which are 15 large cabinets let 
into the wall, full of prodigious quantities of gold and filver 
veffels, and other works. There are two mines of filver 
gilt, fet all over with peails and precious ftones, with three 
collars of mafiy gold, enriched in like manner. There are 
two bracelets and an imperial crown of the Virgin Mary, 
confiding of large diamonds and other jewels. The weight 
of the gold in the crown is 1 5 pounds. The veffel which 
contains the eonfecrated wafer is of filver gilt, as high as a 
man, and fo heavy, that it requires 30 men to carry it; 
within it is another of pure gold enriched with jewels. Here 
are 38 religious houfes, moft or which are worthy a travel- 
ler’s notice, with many other facred buildings, a great num- 
ber of churches belonging to 27 parifhes, and fome hofpi- 
tals. Without the town are the remains of an amphi- 
theatre, and other antiquities. 

Toledo is an archbifhop’s fee, and the feat of the pri- 
Stuir.lurm'i mate of Spain. Elis revenue is faid to be worth 400,000 
'■/ravelt m ducats, but there are large deductions to be made from it. 
/fain. jt payg ducatg to the monks of the Efcurial, be- 

fides feveral other penfions. Toledo has alfo a unrverfity. 
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It was formerly celebrated for the exquifite temper of the Toleration, 
fword blades rmde'There. It is fituated ineaft longitude 3. 
15. in north latitude 39. 50. and is 37 miles fouth from 
Madrid. 

TOLERATION, in matters of religion, is either civil 
or eccleliaftical. Civil toleration.is an impunity and fafety 

■ granted by the ftate to every fedt that does not maintain 
dodtrines inconfiftent with the public peace : and ecclefi- 
aflical toleration is the allowance which the church grants 
to its members to differ in certain opinions, not reputed fun- 
damental. 

As the gods of Paganifm were almoft all local and tute- 
lary, andjts it was a maxim univerfally received that it was 
the duty of every man to worfhip, together with his own 
deities, the tutelary gods of the country in which he might 
chance to refide, there was no room for perfecution in the 
Heathen world, on account of different fentiments in reli- 
gion, or of the different rites with which the various, dei- 
ties were worlhipped. Had the primitive Chriftians joined 
their fdlow-citizens in the worfhip of Jupiter, Juno, and 
the reft of the rabble of Roman divinities, they would have 
been iuffered to worftiip, without moleftation, the Creator 
of the world and the Redeemer of mankind; for in that 
cafe the God of the Chriftians would have been looked upon 
as a Being of the fame kind with the gods of the empire; 
and the great principle ol intercommunity would have 
remained unviolated. But the true God had exprelsly pro- 
hibited both Jews and Chriftians from worfhipping any 
other god befides Himfelf; and it was their refufal to break 
that precept of their religion which made their Heathen 
mafters look upon them as Atheifts, and perfecute them as 
a people inimical to the ftate. Utility, and not trutn, was 
the objedt for which the Heathen legiflatures (upoorted the 
national religion. They well knew that the (lories told by 
their poets of their deferent divinities, of the rewards of 
Elyfium, and of the punifhments of Tartarus, were a col- 
lection of fenfelefs fables ; but they had nothing better to 
propofe to the vulgar, 'and they were not inch ftrangers to 
the human heart, as to iuppoie that mankind could live to- 
gether in fociety without being influenced in their condudt 
by fome religion. 

Widely different from the genius of Paganifm was the 
fpirit of the Jewifh difpenfation. Truth, which is in !aCt 
always coincident with general utility, was the great objeCt 
of the Mofaic law. The children of Krael were feparated 
from the reft of the world., to prtferve the knowledge, and 
worftiip of the true God, at a time when all the other nations 
on earth, forgetting the Lord that made them, were falling 
proftrate to ftocks and ftones, and worlhipping devils and 
impure ipirits. Such was the contagion of idolatry, and fo 
ftrong the propenfity of the Ifraelitcs to the cuftoms and 
manners of the Egyptians, and other polytheiftic nations 
around them, that the purpofe of their feparation could not 
have been ferved, had not Jehovah condelcended to become 
not only their tutelary God, but even their lupreme civil 
Magiftrate (fee Theology, n° 151.) ; fo that under the 
Mofaic economy, idolatry was the crime of high treafon, 
and as fuch juftly puniflied by the laws of the ftate Among 
the Jews, the church and ftate were not indeed different io- 
cieties. They were fo thoroughly incorporated, th^t what 
was a fin in the one was a crime in the other; and the for- 
feiture of ecclefiaftical privileges was the forfeiture of the 
rights , of citizens. 

In many refpeCts the Chriftian religion is direCtly op- 
polite to the ritual law of Moles. It is calculated for all 
nations, and intended to be propagated among all. Inftead 
of feparating one people from another, one of its principal 
objects is to diffeininate univerfal benevolence, and to incul- 

cate 
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j, ration, cate upon the whole human race, that mutual love which 

naturally fprings from the knowledge that all men are bre- 
thren. Its ultimate end being to train its votaries for hea- 
ven, it concerns itfelf no farther with the affairs of earth 
than tp enforce by eternal fanclions the lav/s of morality ; 
and the kingdom of its Founder not being of this world, it 

' haves every nation at liberty to fabricate its own municipal 
jaws, (o as belt to ferve its own intereft in the various cir- 
cumftances in which it may be placed ; and denounces a 
curfe upon all who pay not to thofe laws the fulleft obedi- 
ence, when they were not obvioudy inconMent with the 
laws of piety ard virtue, which are of prior obligation. The 
Chnfh’an church therefore muft always remain a dillinft fo- 
cittyfrom the ftate; and tho’, till the prefent age of hazardous 
innovations, it has been deemed expedient in every country, 
where the truth of the gofpel is admitted, to give to the re- 
ligion of Chrift a legal eltablilhment, and to confer immu- 
nities on its miniilers, this tneafure has been adopted, not to 
iecure the purity of the faith which appeals to the private 
judgment of each individual, but merely to preferve the 
peace of lociety, and to put a veftraint upon thofe aftionsof 
which human laws cannot take cognizance. With religion, 
Chriftian governments have no farther concern than as it 
tends to promote the practice of virtue. The early Chri- 
flians, however, not underftanding tire principle upon which 
penal laws were employed to preferve the purity of the Jew- 
ifh religion ; and, as our bldfed Lord obferved to two of 
his apoliles, not knowing what fpirit they were of—haftily 
concluded that they had a right to enforce the dodtrines 
and worfhip of the New Teftament, by the fame means 
which had been ufed to preferve the Ifraelites heady to the 
do&rines and worfhip of the Old. Hence, though they 
had fuffered the cruelleft perfecutions themfelves (fee Per- 
secution), they no fooner got the .power of the ftate in 
their hands, thati they periecuted the Pagans for their 
idolatry ; and afterwards, when herefies arofe in the church, 
perfecuted one another for expreiTmg in different phrafes 
metaphyfical propofitions, of fuch a nature as no human 
mind can fully comprehend. The apoftle had-,forewarned 
them that there muff be herefies in the church, that they 
who are approved may be made mantfeft ; but it did not 
occur to them that perfecution for opinion is the word of 
all herefies, as it violates at once truth and charity. 

Hitherto thefe unhallowed means of bringing Chrlftians 
to unhormity of faith and praftice, had been only occafton- 
aily employed from their not accurately diftinguifhing be- 
tween the fpirit of the gofpel and that of the law ; but as 
Hon as the bifhops of Rome had brought the inhabitants of 
Europe to recognize their infallibility in explaining articles 
of faith, and deciding points of controverfy, perfecution be- 
came a regular and permanent inftrument of eccleftaftical 
difcipline. To doubt or to deny any doftrme to which 
thefe unerring inftruttors had given the fanftion of their 
approbation, was held to be not only a reftfting of the 
truth, but an adt of rebellion againft their facred authority; 
and the fecular power, of which, by various arts, they had 
acquired the abfolute diredtion, was inftantly employed to 
avenge both. 

“ Thus Europe had been accuftomed, during many cen- 
turies, to iee Ipeculative opinions propagated or defended 
by force, the charity and mutual forbearance which Chri- 

JH.Vmi’j ftianity recommends with fo much warmth, were forgotten, 

V t^1C kcre^ nghts of confc ence and of private judgment were unheard of; and not only the idea of toleration, but even 
the word idelf, in the fenle now affixed to it, was unknown. 
A right to extirpate error by force, was univerlally allowed 
to be the prerogative of thofe who pofTefTcd the knowledge 
of truth i’3 and though the ftrft reformers did not arro- 

gate to themfelves in diredt terms that Infallibility which T 
they had refufed to the church of Rome, they were not lefs 
confident of the truth of their own dodlrtnes, and required 
with equal ardour the princes of their party to check fuch 
as preiumed to impugn or to oppofe them. To this requeft: 
too many of thefe princes lent a willing ear. It flattered 
at once their piety and their pride to be confidered as pof- 
feffing all the rights ot Jewifh princes ; and Henry the 
VIII. of England, after labouring to make his divines 
declare that all authority ecclefiaftical as well as civil Hows 
from the crown, periecuted alternately the Papifts and! Pro- 
teftants. Many of his fucceffors, whofe charadlers were 
much better than his, thought themfelves duly authorized, 
in virtue of their acknowledged fupremacy over all ftates 
and conditions or men, to enforce by means of penal laws a 
uniformity of taith and worfhip among their fubjedfs ; and 
it was not till the revolution tha^ any fedl in England ieems 
to have fully underftood, that all men have an unalienable 
right to worfhip God in the manner which to them may 
feem moft fuitablc to his nature, and the relation in which 
they ftand to him ; or that it is impoffible to produce uni- 
formity of opinion by any other means than candid diiqui- 
fition and found realoning. That the civil magiftrate has 
a right to check the propagation of opinions which tend on- 
ly to fap the foundations of virtue, and to difturb the peace 
of fociety, cannot, we think, be qucftioned ; but that he has 
no right to reftrain mankind from publicly profeffing any 
fyftem of faith, which comprehends the being and provi- 
dence of God, the great laws of morality, and a future ftate 
of rewards and punilhments, is as evident as that it is the 
object of religion to fit mankind for heaven, and the whole 
duty of the magiftrates to maintain peace, liberty, and pro- 
perty, upon earth. We have elfewhere obferved (fee Test), 
that among a number of different fetPcs of Chriftians, it is 
not the fuperior purity of the fyftem of faith Drofeffed by 
one of them, that gives it a right to the immunities of an 
eftablifhment in preference to all its rivals; but tho’ the legif- 
laliire is authorized, in certain circumftances, to make a lefs 
pure fyftem the reli mot of the ftate, it would be the height 
of abiurdity to luppofe that any man, or body of men, can 
have authority to prevent a purer fyftem from being ac- 
knowledged as the religion of individuals. For propaga- 
ting opinions and purfuing praftices which neceffaniy create 
civil difturbance, every man is anfwerable to the laws of his 
country ; but for the foundnefs of his faith, and the purity 
of his worfhip, he is anlwerable to no tribunal but that which 
can fearch the heart. 

When churches are eftablifhed, and creeds drawn up as 
guides to the preaching of the national clergy, it is obvious 
that every clergyman who teaches any thing diredly con- 
trary to the dodrine of fuch creeds, violates the condition 
on which he holds his living, and may bejuftly deprived of 
that living, whether his obnoxious opinion be in itfelf true 
or falfe, important or unimportant; but his punifhment. 
ffiould be extended no farther. To expel a Chriftian from 
private communion for teaching- any doctrine which is nei- 
ther injurious to the ftate nor contrary to the few fimpie ar- 
ticles which comprife the f'um of the Chriftian faith, is the 
groffeft tyranny.; and the governors, of that church which 
is guilty of it, ufurp the prerogative of their bleffed Lord, 
who commanded the apoftles themfelves not to be called ma. 
fters in this fenfe ; for one (fays he) is your matter t 0* 

even Chrift. It is indeed a hardfhip to deprive a 
man .of his living for confcientioufly illuftrating what he be- 
lieves to be a tiuth or the gofpel,.only bccaufe his - illuftra* 
tion may be different from that which had formerly been gi- 
ven by men fallible like himfelf; but if the eftablifhment of 
human compilations of faith be neceflary, this hardfkip 

capnot. 
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cannot be removed, but by making fucb compilations as 
I’m pie as poffible, and drawing them up in Scripture lan. 
gua-e. Such a reformation, could it be effected peaceably, 
would ferve other good purpoles ; for while it would iuffi- 
ciently guard the purity oi the faith, it would withdraw 
that temptation which too many edablifbmer.ts throw in the 
way of men, to fubfcribe to the truth of what they do not 
really believe ; and it would efle&ually baniih from the Chrh 
ftian church every thing which can be called by the name of 
perfecution. See Nonconformists. 

TOLL, a tax or cuftom paid for liberty to vend goods 
in a market or fair, or for keeping roads in proper repair. 
The firld appointment of a toll on highways of which we 
read, took place in i 346. See Road. 

TOLOUSE. See Toulouse. 
TOLU, a town of South America in Terra Firms, and 

in the government of Carthagena ; famous for the fine bal- 
fam of Tolu, brought into Europe from thence, and pro- 
duced from a tree like a pine. It is feated on a bay of the 
North Sea, 60 miles louth of Carthagena, W. Long. yz. 
55. N. Lat. 9. 40. 

TOLUIFERA, the Balsam orTolu-tree; a ge- 
nus of plants belonging to the clafs of decandrla, and order 
of monogynia. There is only one fpecies ; the lalfamum. 

This tree grows to a confiderable height ; it fends oft nu- 
merous large brandies, and is covered with rough, thick, 
greyifh bark : the leaves are elliptical or ovate, entire, point- 
ed, alternate, of a light .green colour, and ftand upon fttort 
ftrong footftalks: the flowers are numerous, and produced 
in .lateral racemi: the calyx is belldhaped, divided at the 

's brim into five teeth, which are nearly equal, but one is pro- 
jected to a greater diftance than the others : the petals are 
inferted into the receptacle, and are five in number, of which 
four are equal, linear, and a little longer than the calyx ; the 
fifth is much the largeft, tr.verfely heart-ftiaped, and its un- 
guis is of the length of the calyx : the 10 filaments are very 
ftrort, and furnilhed wdth .long antherse : the germen is ob- 
long : there is no ftyle : the ftigma is pointed : the fruit is a 
round berry. . r m' 1 

It grows in Spanifli America, in the province of Tolu, 
behind Carthagena, whence we are fupplied with the bah 
fam, which is brought to us in little gourd-fiiells. This 
balfam is obtained by making incifions in the bark of the 
tree, and is colledded into fpo©ns, which aie made of black 
wax, from which it is poured into proper veffels. 

This balfam is of a reddifh yellow colour, tranfparent, in 
confiftence thick and tenacious : by age it grows fo hard 
and brittle, that it may be rubbed into a powder between 
the finger and thumb. Its fmdl is extremely fragrant, 
fomewhat refembling that of lemons ; its tafte is warm and 
iweetifh, and on being chewed it adheres to the teeth. 
Thrown into the fire it immediately liquifies, takes flame, 
and duperies its agreeable odour. Though it does not dif- 
folve in water, yet if boiled in it for two or three hours in 
a covered veftel, the water receives its odoriferous Imell: 
water alfo fuffers a ftmilar impregnation from the baliam 
by diftillation. With the afliftance of mucilage it unites 
with water, fo as to form a milky folution. It diflblves en- 
tirely in Ipirit of wine, and eafily mixes with diftilled oils, 
but lefs eaflly with thofe of the exprefied kind. Diftilled 
without addition, it produces not only an empyreumatic oil, 
of a pale dark colour, but fometimes a fmall portion of a 
faline matter, fimilar to that of the flowers of benzoin. 

This balfam poflefles the lame general virtues with the 
balfam of Gilead, and that of Peru ; it is, however, lefs 
heating and ftimulating, and may therefore be employed 
with more fafety. It has been chiefly ufed as a pedtoral, 
and is faid to be an efficacious corroborant in gleets and fe- 

minal weaknefies. It is direaed by the Pharmacopoeias Tc. 
in the fyrupus toiutanus, tinAura toiutana, and iyrupus kal- ^ 
famicus. See P harm a cr-Index. 

TOMATOES. See Solanum. 
TOMB, inlcudes both the grave or fepulchre wherein a 

defunft is interred, and the monument erefted to preferve 
his memory. The word is formed from the Greek 
tumvlus, “ fepulchre or, according to Menage, from the 
Latin tumba, which figmfies the fame. 

In many nations it has been cuftomary to burn the bodies 
of the dead ; and to colled! the allies with pious care ftito an 
urn, which was deposited in a tomb or fepulchte. See 
Burning. Amon.c many nations it has alfo been the prac- 
tice to lay the dead body in a tomb, without conluming it, 
after having wrapped it up decently, and lometimes placing 
it in a coffin. See Coffin. 

The tombs of the Jews were generally hollow places hewn 
out of a rock. Abraham buried Sarah in a cave. Such 
was the place too in which the kings of Judah and Ifrael 
were interred ; and fuch was the place In which the body of 
our Saviour was depofited by Joieph of Arimathea. But 
it is probable that the common people buried their dead in 
graves ; for our Saviour compares the Fhanfees to ‘ graves 
which appear not, and the men that appear not are not 
aware of them.” Over the tombs, perhaps only of people 
of diftindtion, a ftone or monument was eredled, to intimate 
to paflengers that they were burying places, that they 
might not pollute themlelves by touching them. With the 
fame intention, as Lightfoot informs us, they whiteiaed them 
every year on the 15th of February. 

The Egyptians alfo burred their dead in caves, called, ca- 
tacombs. See Catacomb. The pyramids, as fome think, 
were alfo employed for the fame purpofe. Sometimes alio, 
after embalming their dead, they placed them in niches in 
feme magnificent apartment in their houles. 

The Greeks and Romans burned their dead, and depo- 
fited their allies in a tomb. The Greeks interred the afhes 
without the cities, by the fides of their highways. Some- 
times indeed, by way of particular honour, they were buried 
in an elevated part of the town ; and the Lacedemonians 
were allowed by Lycurgus to bury in the city and round 
their temples : But this was forbidden among the Romans 
by the law of the t welve tables, In urbe ne fepelito, ne-ve uri. 
to; yet Valerius Publicola, Pofthumus Pubertius, and the 
family of the Claudu, were buried in the Capitol. io 
bury by the fides of public roads was common among the 
Romans alfo ; hence their epitaphs frequently began with 

Ji/ie viator. Highways were made choice of probably 'qr 

two reafons ; 1. I hat the dead might not be offenfive or 
injure the health of the living, which they certainly would 
If buried in towns or populous places ; and, 2dly, i hat 
they might hold out to travellers a leflon of mortality, and 
teach the ruftic moralift to die. 

As it would fwell this article to too great a fize to de- 
feribe all the different kinds of tombs which have been ufed 
by different nations and ages, we muft content ourfclves 
with Ihortly deicribing the tombs of a few nations, and add- 
ing a few concomitant circumitances. 

1 he tombs of the Pailees are lingular. The defuncf, 
after lying a proper time in his own houfe, for the purpofes 
of mourning, is carried, followed by his relations and friends, 
the females chanting a requiem, and depofited in a tomb of 
the following conffruaion. It is a circular building, open 
at top, about 55 feet diameter, and 25 Ret in height, filled 
to within 5 feet of the top, excepting a well of 15 feet, dia- 
meter in the centre. The part fo filled is terraced, with a 
flight declivity toward the well. Two circular grooves 
three inches deep are raifed round the well j the firll.at the. 
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diftance f>F four, the fecond at ten, feet from the well. 
Gro ives of the like depth or height, and four feet diftant 
f-om e?ch other at the outer part of the outer circle, are 
carried ftraiqht from the wall to the well, communicating 
with the circular ones, 4or the purpofe of carrying off the 
water, &c. The tomb, by this means, is divided into three 
circles o^ partitions : the outer, about feven feet by four ; 
the middle, fix by three ; the inner, four by two: the out- 
er for the men, the middle for the women, the inner for the 
children; in which the bodies are refpeblively placed, wrap- 
ped loofely in a piece of cloth, and left to be devoured by 
the vultures ; which is very foon done, as numbers of thofe 
animals are always fecn hovering and watching about thefe 
charnel houfes, in expedlation of their prey. The friends 
of the deceafed, or the perfons who heave charge of the 
tomb, come at the proper time, and throw the bones into 
their receptacle, the well in the centre ; for which purpofe, 
iron rakes and tongs are deposited in the tomb. i he en- 
trance is clofed by an iron door, four feet fquare, on the 
casern fide, as high up as the terrace, to which a road is 
railed. Upon the wall, above the door, an additional wall 
is raifed, to prevent people from looking into the tomb, 
which the Parfees are particularly careful to prevent. A 
Perfian infeription is on a ftone inferted over the door, 
which we once copied, but have forgotten its tenor. From 
the bottom of the wall fubterraneous paffages lead to re- 
ceive the bones, &c. and prevent the well from filling. 

Of the ancient iepnlchres found in Ruffia and Siberia, 
fome are perfeft tumuli, railed to an enormous heiizh'-, while 
others are alrr.o'f level with the-ground. Some of them are 
encompaffed with a fqua e wall of large quarry (tones placed 
in an ereft pofition ; others are covered only with a (mail 
heap of Hones, or they are tumuli adorned with (tones at 
top Some are mured with brick within, and vaulted over; 
others are no more than pits or common graves. In fome 
the earth is excavated feveral fathoms deep ; others, and 
efpecially thofe which are topped by a loty tumulus, are 
only dug of a fuffioient depth for covering the carcale. In 
many of thefe fepulchres the bones of men, and frequently 
of horfes, are found, and in a condition that renders it pro- 
bable the bodies were not burnt before they were inhumed. 
Other bones (how clearly that they have been previoufiy 
burnt ; becaufe a part of them is unconfumed, and becauie 
they lie in a dilordered manner, and fome of them are want- 
ing. Urns, in which other nations of antiquity have depo- 
fited the afhes of their dead, are never met with here. But 
fometimes what remained of the bodies after the combuftion, 
and even whole carcafes, are found wrapned up in thin 
plates of gold. Many dead bodies are frequently feen de- 
pofited together in one tomb ; a certain indication that ei- 
ther a battle had been fought in the neighbourhood of the 
place, or that fome families buried their relations in an he- 
reditary tomb. 

The Moors, like all other Mahometans, hold it a thing 
irreverent, and contrary to the fpirit of religion, to bury 
their dead in mofques, and to profane the temple of the 
Moll High by the putrefa&fon of dead bodies. In the in- 
fancy of the church the Chriflians had the like piety, and 
pave example of the refoeft in which they held temples de- 
dicated to religious worfhip ; but ill guided devotion ming- 
led with fuperflitious vanities, and that contagious fpirit of 
felf-intereft which oervades all human affairs, without re 
fpe&ing the altar of God, have, together, iafenllbly pervert- 
ed mens ideas. The burial grounds of the Mahometans are 
moil of them without the city ; the emperors have their fe- 
pulchres diflindl and diftant from the molque, in fanftuaries, 
built by themfelves, or in places which they have indicated : 
their tombs art exceedingly iimple ) the Moors do not imi- 
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tate the ©dentation of Europeans, where fuperb monuments Totnpioa 
are raifed rather to gratify the pride of the living than the „ ^ e 

merit of the dead. _ oniiage.^ 
All Mahometans inter the dead at the hour fet apart for 

prayer. The defundl is not kept In the houfe, except he ex- 
pires after fun fet ; but the body is tranfported to the 
mofque, whither it is carried by thole who are going to 
prayer. Each, from a fpirit of devotion, is defirous to carry 
in his turn. i he Moors fine at their burial lervice ; which 
ulage perhaps they have imitated after the Chriftians of 
Spain, tor the oriental Mahometans do not fing. They have 
no particular colour appropriated to mourning ; their grief 
for the lofs of relations is a fenfation of the heart they do 
not attempt to exprefs by outward fymbols. Women re- 
gularly go on the Friday to weep over and pray at the fe- 
pulchres of the dead, whofe memory they hold dear. 

Among the northern nations it was cuftomary to bury 
their dead under heaps of flones called cairns, or under bar- 
rows: (See the articles Caixns and Barrow). The in- 
habitants of Tibet, it is faid, neither bury nor burn their 
dead, but expofe them on the tops of the mountains. See 
Tibet. 

TOMPION, a fort of bung or cork ufed to flop the 
mouth of a cannon. At fea this is carefully encircled with, 
tallow or putty, to prevent the penetration of the water in- 
to the bore, whereby the powder contained in the chamber 
might he damaged or rendered incapable of fervicc. 

i ON, a meafure or weight. See Tun. 
TONE, or Tune, in mufic, a property of found, where- 

by it comes under the relation of grave and acute ; of the 
degree of elevation any found has, from the degree of fwift- 
nets of the vibrations of the parts of the fonorous body. 

The variety of tones in human voices arifes partly from 
the dimenfions of the windpipe, which, like a flute, the long- 
er and n"rrower it is, the (harper the tone it gives; but 
principally from the head of the larynx or knot of the 
throat : the tone of the voice being more or lefs grave as 
the rima or cleft thereof is more or lefs open. 

The word tone is taken in four different fenfes among the 
ancients : I. For any found; 2. For a certain interval, as 
when it is faid the difference between the diaoente and dia- 
teffaron is a tone ; 3. For a certain locus or compafs of the 
voice, in which fenfe they ufed the Dorian, Phrygian, Ly- 
dian tones ; 4. For tenfion, as when they fpeak of an acute, 
grave, or a middle tone. 

Tone is more particulaily ufed, in mufic, for a certain 
degree or interval of tune, whereby a found may be either 
raifed or lowered from one extreme of a concord to the other, 
io as ft ill to produce true melody. 

TONGUE. See Anatomy, n° 102. 
TONIC, in mufic; fignities a certain degree of tenfion, 

or the found produced by a vocal firing in a given degree of 
tenfion, or by any lonorous body when put in vibration. 

Tonic, fays Rouffdau, is likewife the name given by drif- 
toxenus to one of the three kinds of chromatic mufic, whofe 
divifions he explains, and which was the ordinary chromatic 
of the Greeks, proceeding by two ftmitones in fucceffion, 
and afterwards a third minor. 

Tonic Dominant. See Dominant. 
TONNAGE and Poundage, an ancient duty on wine 

and other goods, the orirrin of which feems to have been 
this : About the 21 ft of Edward III. complaint was made 
that merchants were robbed and muidered on the feas. The 
king thereupon, with the confent of the peers, levied a duty 
of 2 s on every ton of wine, and 12d. in the pound on all 
goods imported ; which was treated as illegal by the com- 
mons. About 25 years after, the king, when the knights 
of (hires were returned home, obtained a like grant from the 
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T^nnagf, citizens sna burgelTes, and the year after it was regularly ^ad|"®iJ[0"f h t1f J“'^'h7retree,about 20,000 h( 

Rranted i” patlia^em, Thek dut.es were imimlhed fome “£^2. aXnvered with thatch ; a few a,e 
 y times, and fometimes increafed; at length they feem to have 

been fixed at 3 s. tonnage and 1 s. poundage. They were 
Hlacljl. 
Comment 
Vol. i. 

at fiift ufually granted only for a dated term of years, as, 
for two years in 5 Rie. II.; but in Henry VI.’s time they 
were granted him for life by a ftatute in the 31ft year ot 
his reign ; and again to Edward IV. for the term of his life 
alfo : fince which time they were regularly granted to alt 
his fucceffors for life, fometimes. at the firft, fometimes at 
other fubfequent parliaments, till the reign of Charles I. ; 
when, as the noble hiftorian expreffes it, Ins rmnifters were 
not fufficiently folicitous for a renewal of this legal grant. 
And yet thefe impofts were imprudently mid unconltitution- 
ally levied and taken, without content of parliament, for 15 
years together; which was one of the caufes o. thofe un- 
happy difcontents, jr.ftifiable at firft in too many mfiances, 
but which degenerated at laft into caufelefs rebellion and 
murder. For, as in every other, fo in this particular cafe, 
the king (previous to the commencement of hoftihtiesr) gave 
the nation ample fatisfa&ion for the errors of his former 
conduft, by palling an aft, whereby he renounced all power 
in the crown of levying the duty oi tonnage and poundage, 
without the exprefs confent of parliament; and alfo all power 
of impofition upon any merchandifes whatever. Upon the 
reftoration this duty was granted to King Charles II. for 
life, and fo it was to his two immediate fuccefiors; but now, 
by three feveral ftatutes, 9 Ann. c. 6. 1 Geo. I. c. 12. and 
3 Geo. I. c. 7. it is made perpetual, and mortgaged tor the 
debt of the public. . t „ „ , 

TONQUIN, a kingdom of Afia, in the Fait Indies, 
beyond tlH Ganges ; bounded on the north by the province 
of Yunnan in China, on the eaft by the province of Canton 
and the bay of Tonquin, on the fouth by Cochin China, and 
on the weft by the kingdom of Laos. It is about 1200 
miles in length and 500 in breadth ; and is one o. the fined, 
and moft confiderable kingdoms of the Eaft, as well on ac- 
count of the number of inhabitants as the riches it contains 
and the trade it carries on. i he country is thick fet with 
villages ; and the natives in general are of a middle.ftature 
and clean limbed, with a tawny complexion. Their faces 
are oval and flattifh, and their noies and bps well propor- 
tioned. Their hair is black, long, lank, and coarle ^ and 
they let it hang down their fhoulders. They are gene- 
rally dexterous, nimble, aftivc, and ingeni°us m me' 
chanic arts. They weave a multitude of fine filks, and 
make curious lacker-works, which are tranfported to other 
countries. There is fuch a number of people, that many 
want employment ; for they feldom go to work but vyhen 
foreign (hips arrive. The money and goods brought hither 
by the Englifh and Dutch put them in aftion ; for they 
"have not money of their own fufficient to employ them- 
felves ; and therefore one-third at leaft muft be advanced 
beforehand by the merchants : and the fhips muft ftay here 
till the goods are finiihed, which is generally five or fix 
months. They are fo addled to gaming, that when, every 
thing elfe is loft, they will hake their wives and children. 
The garments of the Tonquinefe are made either of filk or 
cotton ; but the poor people and foldiers wear only cotton 
of a dark tawny colour. Their houfes are fmall and low ; 
and the walls either of mud, or hurdles daubed over with 
clay. They have only a ground-floor, with two or. three 
partitions ; and each room has a fquare hole to let in the 
light. The villages confift of 30 or 40 houfes, furrounded 
with trees ; and in tome places* there are banks to keep the 
water from overflowing their gardens, where they have 
oranges, betels, melons, and falad-herbs. In the rainy fea- 
fon they cannot pafs from one houfe to another without 

In 
houfes 

with mud-walls, and covered with thatch ; a few are built 
with brick, and roofed with pan-tiles. In each yard.is a 
{mall arched building like an oven, about fix feet high, 
made of brick, which ferves to fecure their goods in cafe.of 
fire. The principal ftreets are very wide, and paved with 
fmall ftones. The king of Tonquin has three palaces in it, 
fuch as they are ; and near them are (tables for his horfes 
and elephants. The houfe of the Englifh fadtory is feated 
at the north end of the city, fronting the river, and is the 
beft in the city. The people in general are courteous, and 
civil to ft rangers ; but the great men are proud, haughty, 
and ambitious; the foldiers infolent, and the poor thievifh. 
They buy all their wives, of which the great men have fe- 
veral ; but the poor are Hinted for want of money. In hard 
times the men will fell both their wives and children to buy 
rice to maintain themfelves. R he women offer themfclves 
to ftrangers as wives while they ftay, and agree with them 
for a certain price. Even the great men will offer their 
daughters to the merchants and officers who are likely to 
ftay fix months in the country, ffhey are not afraid of 
being with child; for if they are girls they can fell them 
well when they are young, becaufe they are fairer than the 
other inhabitants. Ihefe women are faid to be veiy faith- 
ful ; and are trufted with money and goods by the Euro- 
peans during their abfence, and will make great advantage 
with them. The firft new moon in the year that happens 
after the middle of January, is a great feftival ; when they 
rejoice for 10 or 12 days together, and (pend their time in 
all manner of fports. Their common drink is tea, but they 
make themfelves merry with arrack. The language is fpp- 
ken very much in the throat; and fome of the words aie 
pronounced through the teeth, and has a great refemblance 
to the Chinefe. They have feveral mechanic arts or trades; 
fuch as fmitlis, carpenters, joiners, turners, weavers, taylors, 
potters, painters, money-changers, paper-makers, workers 
in lacker, and bell-founders. Their commodities are gold, 
mufle, filks, callicoes, drugs of many forts, woods for dye- 
ing, lacquered wares, earthen wares, fait, anileeds, and 
worm-feeds. The lacquered ware is not inferior to that of 
Japan, which is accounted the beft in the world. With all 
thefe merchandifes, one would expedf the people to be very 
rich, but they are in general very poor ; the chief trade be- 
ing carried on by the Chinefe, Enghfh, and Dutch. The 
goods imported, befides filver, are faltpetre, fulphur, Eng- 
lifh broad cloth, pepper, fpices, and great guns. 

TONSILS. See Anatomy, n° 102. 
TONSURE, in ecclefiaftical hiftory, a particular man- 

ner of (having or clipping the hair of ecclefiaftics or monks. 
The ancient tonfure of the clergy was nothing more than 
polling the head, and cutting the hair to a moderate degree, 
for the fake ..of decency and gravity: and the fame obser- 
vation is true with refpeft to the tonfure of the ancient 
monks. But the Romans have carried the affair of tonfure 
much farther; the candidate for it kneeling before the bi- 
fhop, who cuts the hair in five different parts of the head, 
viz. before, behind, on each fide, and on the crown. 

TONTINE, a loan given for life annuities with bene- 
fit of furvivorfhip ; fo called from the inventor Laurence 
Tonti, a Neapolitan. He propofed his feheme in 1653 to 
reconcile the people to cardinal Mazarine’s government, by 
amufing them with the hope of becoming fuddenly rich. 
He obtained the confent of the court, but the parliament 
would not regifter the edift. He made attempts afterwards, 
but without fuccefs. 

It was not till Louis XIV. was diftreffed by the league 
of Augfburg, and bv his own immenfe expences, that he 
5 had 
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had recourfe to the plans of Tonti, which, though loh<-r 
hid afide, were not forgotten. By an edidt in' 1689 he 

_ created a Tontine royale of 1,400,000 livres annual rent, 
divided into 14 clafies. The adfions were 300 livres apiece, 
and the proprietors were to receive tol. t>er cent, with be- 

"nefit of furvivOrfhip in every clafs. This fcheme was exe- 
cuted but very imperfectly ; for none of the chiles rofe to 
above 25,000 livres, initead of 100,000, according to the 

“original inftitution ; though the annuities were very regu- 
larly paid. A few years after, the people feeming in better 
humour for projefts of this kind, another tontine was e- 
refted upon nearly the fame terms, but this was never above 
'half full. They both iubiiftcd in the year 1726, when the 
French king united the 13 th clafs of the fidt tontine with 
the fgth of the fecond ; all the aCfions of which were pof- 
ieifed by Charlotte Bonnemay, wddow of Lewis Barbier, a 
'furgeon oi Paris, who died at the age of 96, This gentle- 
woman had ventured-300 liyres in each tontine ; and in the 
laft year of her life flie had for her annuity 73,500 livres, 
or about 36001. a year, for about 30I. 

The nature of the tontine is this ; there is an annuity, 
after a certain rate of intereft, granted to a number of 
people ; divided into claffes, according to their refp^Ctive 
ages ; fo that annually the whole fund of each clafs is di- 
vided among the iurvivors of that clafs ; till at laft it falls 
to one, and upon the extin&ion of that life, reverts to the 
power by which the tontine was ereCted, and which becomes 
thereby fecurityfor the due payment of the annuities. 

1 OOL, among mechanics, denotes in general any fmall 
inftrument ufed as well for making other complex inftru- 
ments and machines, as in molt other operations in the 
mechanic arts. 

TOOTH, for a defcription of, fee Anatomy, n° 27, 
TOOTHACH. See Medici ne, n° 210, Surgery, 

n° 236, Teeth, and Electricity, p. 535. 
"TooTH/tcn-¥rce. See Zanthoxylum. 
TOOTHWORT. See Pl UMBAGO. 
TOP, a fort of platform, furrounding the lower maft- 

head, from which it projeCts on all Tides like a fcaffold. 
The principal intention of the top is to extend the top- 

maft fhrouds, fo as to form a greater angle with the maft, 
and thereby give additional fupport to the latter. It is 
fuftained by certain timbers fixed acrofs the hounds or (boul- 
ders of the maft, and called the trejlle-trees and crofs-trees. 

Befides the life above-mentioned, the top is otherwife 
extremely convenient to contain the materials neceffary for 
extending the fmall fails, and for fixing or repairing the 
rigging and machinery with more facility and expedition. 
•In (hips of war it is uled as a kind of redoubt, and is ac- 
cordingly fortified for attack or defence; being furnilhed 
with fwivels, mulketry, and other fire-arms, and guarded 
by a thick fence of corded hammocs. Finally, it is em- 
ployed as a place for looking out, either in the day or night. 

Top-Majl, the fecond divifion of a inaft, or that part 
which (lands between the upper and lower pieces. See the 
article Mast. 

Top-Sails, certain large fails extended acrofs the top- 
mails by the topfail-yard above, and by the yard attached 
to the lower maft beneath ; being fallened to the former 
t>y robands, and to the latter by means of two great blocks 
fixed on its extremities, through which the top fail (heets 
are mferted, pafiing from thence to two other blocks fixed 
on the inner part of the yard dole by the maft ; and from 
thefe latter the (heets lead downwards to the deck, where 
they may be (lackened or extended at pleafure. See the 
article Sail. 

TOPAZ, in natural hiftory, a gem called by the ancients 
(l y/olite, as_bcing qf a gold colour; its texture foliaceous ; its 
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form cubic, parallelopipedal, or prifmatic; its fpecific gravity 
from 3,46 to 4,56 ; it loies its colour only in a very ftrong 
heat, and oi the ufual fluxes it yields only to borax and   . 
microcoimic fait. According to Bergman, 100 partsKn-ivinj 
of it contain 46 of argill, 39 of filiceous earth, 8 of mild Mineralogy. 
calcareous, and 6 of iron. Its great fpecific gravity (hews 
theie earths to be very ocrfedly united. 

«he fined topazes in the world are found in the Eaft 
Indies ; but they are very rare there of any great lize : the 
Great Mogul, however, at this time, poffeffes one which is 
faid to weigh 157 carats, and to be worth more than 
20,000 pounds. I he topazes of Peru come next after 
theie in beauty and in value. The European are princi- 
pally found in Silefia and Bohemia, and are generally full of 
cracks and flaws, and of a browmfh yellow. 

1 OPE, in ichthyology, a (pecies of Squalus. 
TOPHET. See Hinnom and Moloch. 
1 OPHUS, in medicine, denotes a chalky or (lony con- 

cretion in any part of the body; as the bladder, kidney, 
&c. but efpecially in the joints. 

I OPIC, a general head or fubjedl of difeourfe. 
lopics, in oratory. See Oratory, n0 10—1 3. 
Topics, or Topical Medicines, are the fame with exter- 

nal ones, or thofe applied outwardly to fome difeafed and 
painful part: Inch are plafters, cataplafms, unguents, &c. 

TOPOGRAPHY, a defcription or draught of fome 
particular place, or fmall track of land, as that of a city or 
town, manor or tenement, field, garden, houfe, caftle, or 
the like ; (uch as furveyors fet out in their plots, or make 
draughts of, for the information and fatisfa&ion of the pro- 
prietors. 

TOPSHAM, a town in Devonfliire, in England, feated 
on the river Exmouth, five miles fouth-eaft of Exeter, to 
which place the river was formerly navigable ; but in time 
of war was choaked up deiignedly, fo that (hips are now 
obliged to load and unload at Topfham. W. Long. 3. 26. 
N. Lat. 50. 39. 

1 ORBAY, a fine bay of the Englifir channel, on the 
coaft of Devonfhire, a little to the eaft of Dartmouth, 
formed by two capes, called Bury Points, and BoPs Nofe. 

TORDA, or rasor-bill. See Alca, n° 4. 
1 ORDYLIUM, Hart-wort, in botany : A genus of 

plants belonging to the clafs of pentandria, and order of 
digynia", and in the natural fyftem arranged under the 45th 
order, Umlellat*. The eorollets are radiated, and all her- 
maphrodite ; the fruit is round!fh, and crenated on the mar- 
gin ; the involucra long and undivided. There are feven 
fpecies ; of wEichtwo are Britifh, the nodqfum and officinale. 

1. The nodofum, or knotted parfley, has Ample feflile 
umbels, the exterior feeds being rough. It grows in the 
borders of corn-fields, and in dry ftony places. 2. The 
officinale, officinal hart-wort, has partial involucra, as long 
as the flowers ; leafets oval and jagged : the feeds are kuve 
and fiat, and their edges notched. 

TORIES, a political fadlion in Britain, oppofed to the 
Whigs. 

The name o£ Tories was given to a fort of banditti in Ire- 
land, and was thence transferred to the adherents of Char- 
les I. by his enemies, under the pretence that he favoured 
the rebels in Ireland. His partifans, to be even with the 
republicans, gave them the name of Whigs, from a word 
which iignifies nuhey, in derifion of their poor fare. The 
Tories, or cavaliers, as they were alfo called, had then prin- 
cipally in view the political interefts of the king, the crown, 
and the church of England; and the round-heads, or Whigs, 
propofed chiefly the maintaining of the rights and interefts 
of the people, and of Proteftantifm This is the molt po- 
pular account; and yet it is certain the names Whig and 
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Tormcmn- Tory were but Httle known tiU about the middle of the reign Galen ftp it b . fort of intermediate diforder between palfy 

la of king Charles II. M. de Cize relates, that it was m the and health. 
'TniL.- year 167B that the whole nation was firlt oblerved to be 

" into Whigs and Tories; and that on oecafionof tlm ^r^necetfary or hurtful in another operation. famous depoiition of l itus Oates, who accufed the Cat 10- 
lics of having conipired againft the king and the Hate, the 
appellation of Whig was given to luch as. believed the p ot 
real; and Tory to thofe who held it fi&itious. 

Thefe parties may be confidered either with regard to the 
ftate or to religion. The Hate Tories are either violent or 
moderate : the firft would have the king to be abfolute, and 
therefore plead for pafhve obedience, non-refiilance, anc the 
hereditary right of the houfe of Stuart. The moderate 
Tories would not fuffer the king to lofe any of his prero- 
gative ; but then they would not iacrince thole, of the 
people. The Hate Whigs are either ftrong republicans or 
moderate ones. “ The firft (fays Rapin) are the remains 
of the party of the long parliament, who attempted to 
change monarchy to a commonwealth : but thefe make fo 
Sender a figure, that they only ferve to ftrengthen the party 
of other Whigs. The Tories would perfuade the world, 
that all the Whigs are of this kind; as the Whigs would 
make us believe that all the Tories are violent.. I he mo- 
derate ftate Whigs are much in the fame fentiments with 
the moderate Tories, and defire that the government may 
be maintained on the ancient foundation : all the difference 
is, that the firft bear a little more to the parliament and 
people, and the latter to that of the king. In fliort, the 
old Whigs were always jealous of the encroachments of the 
royal prerogative, and watchful over the prefervation of the 
liberties and properties of the people. 

TORMENTILLA, Tormentil, in botany: A genus 
of plants belonging to the clafs of icofandna, and ordei of 
tclygynid ; and in the natural fyftem ranging under the 35^ 
order, Senticofa. The calyx is oftofid ; the petals aie four; 
the feeds round, naked, and affixed to a juicelefs receptacle. 
There are two fpecies ; the erefta and reptns, both^indi- 
genous. _ , 

I. The ereBci) common tormentil, or feptfoil, has a itaik 
fomewhat ereft, and feffile leaves. rI he roots coniilt of 
thick tubercles, an inch or more in diameter, replete 
a red juice of an aitringent quality. They are ufed in moft 
of the Weftern Ifles, and in the Orkneys, for tanning of 
leather; in which intention they are proved by fome late 
experiments to be fuperior even to the oak-bark. They are 
firft of all boiled in water, and the leather is. afterwards 
fteeped in the liquor. In the iflands of I irey and Col the 
inhabitants have deftroyed fo much ground by digging them 
up, that they have lately been prohibited the ufe of them. 
A decoition of thefe roots in milk is alfo fiequently admi- 
niftered by the inhabitants of the fame illands in diarrhoeas 
and dyfenteries, with good fuccefs ; but perhaps it would 
be moft proper not to give it in dyfenteries till the morbid 
matter be firft evacuated. A fpirituous extraft of the plant 
Hands recommended in the fea-feurvy, to ftrengthen the 
gums and faften the teeth. Linnseus informs us, that the 
Laplanders paint their leather of a red colour with the juice 
ef the roots. _ _ . 

2. The reptanS) or creeping tormentil, has reddiffi ftalks, 
{lender and creeping. The leaves are fiiarply ferrated, 
grow on fhort footftalks, and are five-lobed. I he flowers 
are numerous and yellow, bloffom in July, and are frequent 
in woods and barren paftures. 

TORNADO, a fudden and vehement guft of wind from 
all points of the compafs, frequent on the coaft of Guinea. 

TORPEDO, the Cramp-fish. See Raja, and Elec- 
tricity, n° 258—261. 

TORPOR, a numbiiefs, or defeat of feeling and motion. 

TORREFACTION, in chemiftry, is the reading or 
wching of a body by the fire, in order to dilcharge a part —^ 

^her unneceffary or hurtful in another operation. Sulphur 
is thus difeharged from an ore before it can be wrought to 
advantage. 

TORRENT, denotes a temporary ftream of water fal- 
ling fuddenly from mountains, whereon there have been great j 
rains, or an extraordinary thaw of fnow. 

TORRICELLI (Evangelifte), an illuftrious Italian ma- 
thematician and philofopher, born at Faenza in 1608. He 
was ttained in Latin literature by his uncle a monk f and 
after cultivating mathematical knowledge for fome tune 
without a mailer, he ftudied it under father Benednft Caf- 
telli, profeffor of mathematics at Rome. Having read Ga- 
lileo’s dialogues, he compofed a treatife on motion, on his 
principles, which brought him acquainted with Galileo, 
who took him home as an affiftant: but Galileo died in 
three months after. He became profefior of mathematics, 
at Florence, and greatly improved the art of making tele- 
fcopes and mterofeopes: but he is bell known tor finding 
out a method of afeertaining the weight of the atmofphere 
by quickfilver; the barometer being called, from him, the 
Torricellian lube. He pubh filed Opera Geometric a, 4to, 1644} 
and died in 1647. 

TORRICELLIAN experiment, a famous experiment 
made by Torricelli, by which he demonftrated the preffure 
of the atmofphere in oppofition to the doarines of fuaion, 
&c. finding that preffure able to fupport only a certain 
length of mercury, or any other fluid, in an inverted glats 
tube. See Barometer. 

TORSK, or Tusk, in ichthyology. See Gadus. 
TORTOISE, in zoology. , See Testudo. 
ToRioiSE-Jhell, the {hell, or rather feales, of the teftaceous 

animal called a tortoife ; ufed in inlaying, and in various 
other works, as for fnuff-boxes, combs, &c. Mr Catefby phil, Trutj, 
oblerves, that,-the hard ftrong covering which incloles alln'Mjbp. 
forts of tortoifes, is very improperly called ajhell; being of 
a peifea bony contexture ; but covered on the outiide with 
feales, or rather plates, ef a horny fubftance; which are 
what the workmen call tortoife-Jhell. 

There are two general kinds of tortoifes, vh». the land 
and jea-tortoife, tejludo terrejlris and marina. The fea-tor- 
toife, again, is of feveral kinds; but it is the caret, or teftudo 
imbricata of Linnaeus, alone which furniffies that beautiful 
(hell fo much admired in Europe. 

The {hell of the caretta, or hawkfbill tortoife, is thick ; 
and confifts of two parts, the upper, which covers the back, 
and the lower the belly : the two are joined together at the 
fides by ftrong ligaments, which yet allow of a little motion. 
In the fore-part is an aperture for the head and fore-legs-, 
and behind for the hind-legs and tail. It is the under {hell 
alone that is ufed : to feparate it, they make a little fire 
beneath it, and as foon as ever it is warm, the under {lielb 
becomes eafily fepatable with the point of a knife, and is 
taken off in laminse or leaves. 

The whole {polls of the caret confift in 13 leaves or fcaks, 
eight of them flat, and five a little bent. Ot the flat ones, 
there are {our large ones, fometimes a foot long, and (even 
inches broad. The beft tortoife-lhell is thick, clear, tranf- 
parent, of the colour of antimony, fprinkled with brown 
and white. When ufed in marquetry, &c. the workmen 
give it what colour they pleafe by means of coloured leaves, 
which they put underneath it. / , 

Working and joining of ToRToiSE-Jhell.—rI ortoife {hell an 
horn become loft ina moderate heat, as that of boiling water, 
fo as to be preffed, in a mould, into any form, the Ihell 0* bora 
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horn being previoufly cut into plates of a proper fize. Plu- 
mier informs us, in his Art de Tourner, that two plates are 
likewife united into one by heating and prefiing them ; the 
edges being thoroughly cleaned, and made to fit clofe to 
one another. The tortoife fhell is conveniently heated for 
this ourpofe by applying a hot iron above and beneath the 
jun&ure, with the interpoiition of a wet cloth to prevent 
the fhtll from being fcorched by the irons : thete irons 
Ihould be pretty thick, that they may not lofe their heat 
before the union is effe&ed. Both tortoife-fliell and horns 
may be ftained of a variety of colours, by means of the 
colouring drugs commonly ufed in dyeing, and by certain 
metallic folutions. 

TORTURE, a violent pain inflifted on perfons to force 
them to confefs the crimes laid to their charge, or as a pu- 
nifhment for crimes committed. 

Torture was never permitted among the Romans except 
in the examination of Haves : it would therefore appear, that 
it was a general opinion among them, that a Have had fuch 
a tendency to falfehood, that the truth could only be ex- 
torted from him. To the difgrace of the profeflfors of Chri- 
ftianity, torture was long praftifed by thofe who called them- 
ielves Catholics, again ft thofe whom they heretics \ 
that is, thofe who differed in opinion from themfelves. Find- 
ing that they could not bring over others to adopt their 
fentiments by the force of argument, they judge it proper 
to compel them by the force of punifhment. R his practice 
was very general among orthodox Chriftians, but efpecially 
among Roman Catholics. See Inquisition. 

By the law of England, torture was at one period em- 
ployed to compel thole criminals who Itood obftinately mute 
when brought to trial, and refufed either to plead guilty 
or not guilty ; but it is now abolifhed (fee Arraignment, 
Rack). A hiitory of the machines which have been in- 
vented to torture men, and an account of the inltances in 
which thefe have been employed, would exhibit a dilmal 
pnfhire of the human character. 

TORUS, in architecture, a large round moulding ufed 
in the bafes of columns. See Plate XXXVIII. fig. 3. 

TOUCAN, in ichthyology. See Rhamphastos. 
TOUCH-needle, among affayers, refiners, &c. little 

bars of gold, filver, and copper, combined together, in all 
the different proportions and degrees of mixture ; the ufe of 
which is to difcover the degree of purity of any piece of 
gold or filver, by comparing the mark it leaves on the touch- 
ftone with thofe of the bars. 

The metals ufually tried by the touch-ftone are gold, fil- 
ver, and copper, either pure, or mixed with one another in 
different degrees and proportions, by fufion. In order to 
find out the purity or quantity of bafer metal in thefe vari- 
ous admixtures, when they are to be examined they are com- 
pared with thefe needles, which are mixed in a known pro- 
portion, and prepared for this ule. *1 he metals of thefe 
seedles, both pure and mixed, are all made into laminae or 
plates, one-twelfth of an inch broad, and of a fourth part of 
their breadth in thicknefs, and an inch and half long ; thefe 
being thus prepared, you are to engrave on each a mark in- 
dicating its purity, or the natuve and quantity of the ad- 
mixture in it. The black rough marbles, the baialtes, or 
the lofter kinds of black pebbles, are the moil proper for 
touch-flones. 

The method ©f ufing the needles and ftone is this : T. he 
piece of metal to be tried ought firft to be wiped well with 
a clean town;! or piece of foft leather, that you may the bet- 
ter fee its true colour ; for from this alone an experienced 
perfon will, in fome degree, judge beforehand what the 
principal metal is, and how and with what debafed. 

Then choofe a convenient, not over large, part oi the fur- 
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face of the metal, and rub it feveral times very hardly and Touch 
ftrongly againft the touch-ftone, that in cafe a deceitful coat 
or cruft fhould have been laid upon it, it may be worn off ‘ 
by that fridtion : this, however, is more readily done by a 
grindflone or fmall file. Then wipe a flat and very clean 
part of the touchftone, and rub againft it, over and over, 
the juft mentioned part of the furface of the piece of metal, 
till you have, on the flat furface of the ftone, a thin metal- 
lic cruft, an inch long, and about an eighth of an inch broad: 
this done, look out the needle that feems moft like to the 
metal under trial, wipe the lower part of this needle very 
clean, and then rub it againft. the touchftone, as you did the 
metal, by the fide of the other line, and in a direftion pa* 
rallel to it. 

When this is done, if you find no difference between the 
colours of the two marks made by your needle and the me- 
tal under trial, you may with great probability pronounce 
that metal and your needle to be of the fame alloy, which 
is immediately known by the mark engraved on your needle. 
But if you find a difference between the colour oi the mark 
given by the metal, and that by the needle you have tried, 
choofe out another needle, either of a darker or lighter co- 
lour than the former, as the difference of the tinge on the 
touchftone diredts ; and by one or more trials of this kind 
you will be able to determine which of your needles ihe 
metal anfwers, and thence what alloy it is of, by the mark 
of the needle ; or elfe you will find that the alloy is extraor- 
dinary, and not to be determined by the comparifon of your 
needles. 

Toucu-Stone, a black, fmooth, gloffy ftone, ufed to exa» 
mine the purity of metals. The ancients called it lapis Ly~ 
dius, the Lydian itone, from the name of the country 
whence it was originally brought. 

Any piece of pebble or black flint will ant wer the pur- 
poles of the beft lapis lydius of Afia. Even a piece of 
glafs made rough with emery is ufed with fuccels, to di- 
ftinguifh true gold from fuch as is counterfeit ; both by the 
metallic colour and the teft of aquafortis. The true touch- 
ftone is of a black colour, and is met with in feveral parts of 
Sweden. See 'Frapp. 

TOUCHWOOD, See Boletus, 
TOULON, a celebrated city and feaport of France, irr 

that part of the late province of Provence which is now de- 
nominated the department of the Var. It is a very ancient 
place, having been founded, according to the common opi- 
nion, by a Roman general.' It is the chief town of the de- 
partment, and before the great revolution in 1789 was afl 

epifcopal fee. The inhabitants are computed at 80,00c. It. 
is divided into the Old Quarter and the New Quarter. The 
firft,. which is very ill built, has nothing remarkable in it 
but the Rue aux Arbres, the Tree Street, which is a kind 
of courfe or mall, and the town-houfe ; the gate of this is 
furrounded by a balcony, which is fupported by two ter- 
mini, the mafterpieces of the famous Pujet. 1 he New 
Quarter, which forms as it were a iecond city, contains, be- 
fide the magnificent works conftrufted in the reign of 
Louis XIA many fine houfes (among which that of the 
late feminary merits beyond companion the preference), 
and a grand oblong fquare, lined with trees, and ferving as 
a parad'e. 

The Merchants Haven, along which extends a noble 
quay, on which {lands- the townhouie, is protected by two 
moles, begun by Henry IV. The New Haven was con- 
ftruAed by Louis. XIV. as were the fortifications of thef 
city. la the front of this haven is aa arfenal, containing 
all the places necedary for the conftruftion and fitting out 
of veffels : the fitft objedt that appears is a rope^walk, entirely 
arched; extending as far as the eye can reach, and built ar- 

tet 
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r larn, ter the defigns of Vauban : here cables are made, and above 

,! 1!l!‘t,u ^ is a place for the preparation of hemp. Here likevvife is the 
armoury for mulkets, piftols, halberds, &c. In the park of 
artillery are cannons placed in piles, bombs, grenades, mor- 
tars, and balls of various kinds, ranged in wonderful order. 
.The long fail room, the foundry for cannon, the dock- 
.yards, the bafons, &e. are all worthy of obfervation. 

Both the old and New Port have an outlet into the fpa- 
cious outer road or harbour, which is furrounded by hills, 
and formed by nature almofl circular. Its circuit is of very 
great extent, and the entrance is defended on both Tides by 
a fort v/ith ft rang batteries. In a word, the bafons, docks, 
and arfenal, at Toulon, warranted the remark of a foreigner 
that vifited them in the late reign, that “ the king of France 
rwas greater there than at Verfailles.” Toulon is the only 
mart in the Mediterranean for the re-exportation of thepro- 
-dufts of the Ead Indies. 

This place was deftroyed toward the end of the tenth cen- 
tury, and pillaged by the African pirates almoft as foon as 
rebuilt. 1 he conflable of Bourbon, at the head of the Im- 
.perial troops, obtained pofleffion of it in 1524, as did 
Charles V. in 1536 ; but in the next century Charles Ema- 
nuel duke of Savoy could not enter it, and Prince Eugene 
in I7°7 ineffedtually laid fiege to it. This city was fur- 
rende’ed by the inhabitants in September 1793 to the Bri- 
.tifli admiial Lord Hood, as a condition and means of en- 
abling them to effecl the re-eflablifhment of monarchy in 
•France, according to the conflitution of 1789. Lord 
Hood accordingly, in conjunction with the Spanifh land 

-and naval forces, took pofleffion of the harbour and forts in 
trull for Louis XVII. It was garrifoned for fome time by 
"the Britifh troops, and their allies the Spaniards, Neapoli- 
tans, and Sardinians ; but the French having laid fiege to it, 
-the garrifon was obliged to evacuate the place in the month 
of December following, after having deftroyed the grand 
-arfenal, two fhips of 84 guns, eight of 74, and two frigates; 
and carried oft the Commerce de Marfeilles, a fhip of 120 
guns, with an 80 and 74 gun fhip. This exploit was moft 
gallantly performed, after it was found impoffible to defend 
the town, or to carry off the fhips. Lord Flood entrufted 
the management of the affair to Sir Sydney Smith, fo di- 
ftingnifted for his intrepidity. Captain Hare commanded 
the firefhip which was towed into the grand arfenal; and 
fo eager was he to execute his orders, that inftead of fetting 
fire to the train in the ufual cautious manner, he fired a pi- 
itol loaded with powder into the bowl of the train, compo- 
fed of 36 pounds of powder, and other combuftibles. The 
eonfequence was, he was blown into the water with fuch 
violence, as to knock a lieutenant of the Victory’s boat 
overboard, and narrowly efcaped with his life. A Spanifh 
captain was appointed tQ fet fire to the fmall arfenal, but 
cowardice prevented him from executing his orders ; and 
this is the reafon why the whole French fhips wrere not de- 
ftroyed. We have been favoured with this account by an 
officer of the Britifh fleet. 

Toulon is feated on a bay of the Mediterranean, 17 
leagues fouth-eail of Aix, 15 fouth-eaft of Marfeilles, 
and 217 fouth-eaft of Paris. E. Long. 5. 37. N. Lat. 
43; F 

TOULOUSE, a very ancient city of France, in the de- 
partment ot Upper Garonne, and late province of Langue- 
doc, with an archbifliop’s fee. It is the moft conliderable 
city in trance next to Paris and Lyons, although its popu- 
lation bears no proportion to its extent.. According to Mr 
Neckar’s calculation, it contains 56,000 inhabitants. The 
itreets are very handfome, and the walls of the city, as well 
as the houfes, are built with bricks. The townhoufe, a mo- 
dern ftruClure, forms a perfcCt fqutire. 324 feet long and 
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66 high. The principal front occupies an entire fide of the T 
grand fquare, lately called the Place Royale. In the great — 
hall, called the Hail of Illufriout Men, is the ftatue of the 
Chevalier Ifaure, and the bufts of all the great men to whom 
Touloufe has given birth. Communicating with the ocean 
on one fide by the river Garonne, and with the Mediterra- 
nean on the other by the canal of Languedoc, Touloufe 
might have been a very commercial city ; but the tafte of 
the inhabitants has been principally for the faiences and 
belles-lettres. Of courfe, there are two colleges, two pub- 
lic libraries, and three academies. The little commerce of 
T ouloufe confifts in leather, drapery, blankets, mignionets, 
oil, iron, mercery, hardware, and books. The bridge ovef 
the Garonne is at leaft equal to thofe of Tours and Orleans: 
it forms the communication between the fuburb of St Cypriart 
and the city. The quays extend along the banks of the 
Garonne ; and it has been in contemplation to line them 
with new and uniform houfes. Touloufe is 37 miles call of 
Auch, 125 fouth-eaft ot Bourdeaux, and 350 fouth-by-weft 
of Paris. E. Long. 1. 27. N. Lat. 43. 36. 

TOUP (the Reverend Jonathan), was defcended from a 
family formerly fettled in Dorletfhire. His grandfather, 
Ohefiphorus Coup, had been a man of good property, and 
patron as well as incumbent of Bridport, in that county; 
but he appears to have been embarraffed in his circumflances 
before his death, as he parted with the advowfon, and left a 
numerous tamily very flenderly provided for. His fecond 
fon Jonathan was bred to the church, and was curate and 
ledturer of Sc Ives in Cornwall. He married Prudence, 
daughter of John Bulvargus, Efq; of Bufvargus in Corn- 
wall, and by her had iffue Jonathan, the fubjeCl of this ar- 
ticle, and one daughter. 

Mr Coup loft his father while he was a child ; and his 
mother fome time after marrying Mr Keigwyn, vicar of Lan« 
drake in Cornwall, his uncle Bufvargus (the laft male of 
that family) took him under his care, and confidered him 
as his own child. He bore the whole charge of his educa- 
tion both at ichool and at college, and procured for him the 
redtory of St Martin’s near Looe. 

Mr Toup was born at St Ives in Cornwall in the year 
I7I3' received the firft rudiments of his education in 
a grammar fchool in that town ; and was afterwards placed 
under the care of Mr Gurney, mailer of a private fchool in 
the parifh of St Merryn. Thence he was removed to Exe- 
ter College in Oxford, where he took his degree of Bache- 
lor of Arts. Flis mafter’s degree he took at Cambridge in 
the year 17 56. He obtained the redtory of St Martin’s 
in 1750 ; was inftalled prebendary of Exeter in 1774 ; and 
inftituted to the vicarage , ot St Merryn in 1776 : the two 
lalt preferments he owed to the patronage of Bifliop Kep- 
pel of Exeter. By the death ot his uncle Bufvargus with- 
out iffue in 1751, Mrs Keigwyn (After to Mr Bufvargus, 
and mother to Mr Toup) fucceeded as heir at law to his 
eftate and effedts. She died in 1773, and left a will be- 
queathing the whole of her eftates to her fon Mr Jonathan 
Toup. 

In the year 1760 Mr Toup publifhed the firft part of 
his Emendationes in Suidam, and in 1764 the fecond part of 
the fame work. Thefe books procured him the notice of 
Bifliop Warburton, who from the time of their publication 
honoured him with his cotrefpondence and patronage. The 
Biffiop, in one of his letters, laments his having a fee with- 
out any preferment on it; “ had it been otherwife, he fhould 
have been too felfiih to invite any of his brethren to fhare 
with him in the honour of properly diftinguifhing fuch me- 
rit as Mr Toup’s. All, however, that the Bifhop could do, 
he did with the warmth and earneftnefs of fincere triend- 
ffiip. He repeatedly recommended Mr Toup to Archbifhop 

Seeker, 
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Ip. Seeker, to the Truftees for difpofing of his Options, to Warburton 
'— Lord Shelburne, and to Biihop Keppel; and the favours 

this prelate bellowed on Mr Toup were owing to the feli- 
citations of Biihop Warburton. The third part of the E- 
mendationes in Suidam was publilhed in 1760. In the fol- 
lowing year Archbilhop Seeker exprelfed a defire that Mr 
Toup would lend his allillance towards a new edition of Po- 
lybius, which was then in contemplation. Biihop War- 
burton ftrongly prelled his compliance with this wilh, 
and that he would lay by for a while the Notes he was 
preparing for Mr Warten’s edition of Theocritus. In 
the year 1767 Mr Toup’s Eptftola Criiica ad virum celeberri- 
mum Gul. Epifcop. Gloc. made its aopearance. In the vear 
1770, Mr Warton’s edition of Theocritus was printed 
at the univerlity prefs in Oxford. Mr Toup was a large 
contributor towards the corre&ions and annotations of this 
edition. A note of his on Idyll, xiv. 37. gave Inch offence 
to fome perfons, that the vice-chancellor of Oxford prevail- 
ed on the editor to cancel the leaf on which it was printed, 
and fubllitute another in its room. In 1772 Mr Toup pub- 
lilhed his Appendiculum Notarum in Eheocritum, in which the 
fubilance (a) of the cancelled note was irrferted. Pie con- 
cludes his preface to this work with thefe words : “ Quod 
<vero Jcripfunus ad xiv. 37. verum ejl et honejlum. Sed rem 
pro Jingulari fua fagacitate minus ceperunt nonnulli Oxonienfes ; 
qui tt me fugillare hand erubuerunt ; homunculi eruditione medio- 
cri, ingetiio nullo ; qui in Hebraicis per omnem fere vitam turpi- 
ter volutaii, in Uteris elegantioribus plane hofpites funt.” Mr 
Toup’s next work was the Appeniiculum Notarum in Sui- 
dam, publilhed in 1775. In 1 778 his Longinus was pub- 
lilhed from the Oxford prels in quarto. A fecond edition 
has fince been printed in odlavo. 

As a writer of great learning, and of fmgular critical fa- 
gacity, Mr Toup needs no encomiall. The tellimonies 
of Mr T. Warton, of Biihop Warburton, and of every 
perlon in any way didinguilhed for clailical learning at 
home ; of ErncRus, Hemitarhufius, Runkhenius, Valcke- 
naer, Brunck, Kluit, D’Anfe de Villoilon, L’Archer, &c. 
&c. in all parts of Europe, fufficiently dtabliRi his reputa- 
tion as an author. To moR or all of thefe he was affiRing 
in the feveral works they publilhed. 

As his whole life was palt in literary retirement, his cha- 
rafter as' a man was known but to few. It will appear 
from his works that he was not wholly untinttured with 
that felt-complacency which is the almoll infeparable com- 
panion of too much folitude ; and by thofe who bell knew 
him, he is laid to have been unhappy in his difpofition. Mis 
virtues, however, were refpeclable, and his learning was con- 
felfedly great. His theological Rudies were well diredled : 
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he found a patron, capable of diRingulihing 

merit, and zealous to reward it, let it be remembered,' 
to the honour of both parties, that the Bilhop’s pa- 
tronage was offered, not lolicited. In the year ij6'4. 
he was repeatedly prefl'ed by another prelate to quit 
his retirement ar St Martin’s, and to fettle either in Lon- 
don or in Oxford, where he might have accefs to books, 
and might place himfelf in the way of notice and prefer- 
ment. He was affured, at the fame time, that the biihop of 
his diocefe would himfelf make a tender of his connivance! 
at his non-refidence, without any application from Mr Toup 
on the lubjedt. But every propolal of this nature he eon- 
Rantly rejedled ; for he conlidered the non-refidence of the 
parochial clergy as a negledt of duty, for which no apology 
can be made. He was never married, and rather capri- 
croufly left his fortune, amounting, it has been faid, to 
L- 12,000, to a niece whofe mother was his half-RRer, ta- 
king not the leall notice in his will of his other nephews and 
nieces, whofe mother was his full filler. 

TOUR (Henry de la), vifeount Turenne, a celebrated 
French general, was the fecond fon of Henry de la Tour 
duke of Bouillon, and was born at Sedan in 1611. He 
made his firil campaigns in Holland, under Maurice and 
Frederic Henry princes of Orange ; who were his uncles by 
the mother’s fide ; and even then dillinguilhed himfeif by his 
bravery. In 1634 he marched with his regiment into Lor- 
raine ; and having contributed to the taking of La Mothc9 
was, though very your*, made marefchal de camp. In 
1636 he took Saverne, and the year following the c a files of 
Hirfon and Sole ; on which occalion he performed an adlion 
like that of Scipio’s, with refpeft to a very beautiful wo- 
man whom he fent back to her hufband. The vifeount 
Turenne continued to dillinguilh himfelf in feveral fieges 
and battles, and in 1644 was made marflial of France ; but 
had the misfortune to be defeated at the battle of Mariendal 
in 1645. However, he gained the battle of Nortlingen 
three months after; refiored tire eledlor of Treves to his 
dominions ; and the following year made the famous junc- 
tion of the French army with that of Sweden commanded 
by general Wrangel, which obliged the duke of Bavaria to 
demand a peace. Afterwards that duke breaking the trea- 
ty he had concluded with France, he was defeated by-the 
vifeount Turenne at the battle of Ziimarfhaufen, and in 1648 
driven entirely out of his dominions. During the civil wars 
in France he fided with the princes, and was defeated at the 
battle of Rhetel in 1650 ; but foon after was refiored to the 
favour of the king, who in 1692 gave him the command of 
his army. He acquired great honour at the battles of Jet- 
geau, Gren, and the fuburbs of St Anthony, and by the re- 
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at Ville Neave St George. In 1654 he made the' iSpam- 
he (ought tor the truths of religion where only they can be treat he made before the army commanded by the princes 
found, in the Scriptures; not in the gloffes and comments * e* r„ .a.. 1  
of men : it will be needlefs to add, that he was a liberal and 
a tolerant divine. He was pundlual and ferious in the dif- 
charge of the duties of his profeffion ; and in his preaching 
fingularly plain and forcible. He died on the 1 9th of Jal 
nuary lyBj, jufi entering into the 7 2d year of his age, and 
was buried under the communion-taUe in his church of St 
Martin’s. 

Mr Foup was a Chrifiian from convidlion ; not merely 
from the accident of having been born in a country where 
Chrifiianity was profeffed. Fie fulfilled the duties of life 
confeientioufly, and from principle, without parade or ollen- 
tation. In his purfuit of learning he was actuated by the 
tnofi honourable motives ; by the defire of improving his 
own mind, and of amufing himfelf *and others. If in Bifirop 

ards raife the liege of Arras : the next year he took'Condc,' 
St Guilian, and feveral other places ; gained the famous 
battle of Dunes ; and made himfelf mafier of Dunkirk, Ou- 
denarde, and almofi all Flanders : this obliged the Spaniards 
to conclude the peace of the Pyrenees in 1660. i hefe im- 
portant fervices occaiioned his being made marfhal-general 
of the king’s camps and armies. The war being renewed 
with Spain in 1667, Turenne commanded in Flanders; and 
took fb many places, that in r668 the Spaniards were obli- 
ged to fue for peace. He commanded the French army in 
the war againfl the Dutch in 1672 ; took 40 towns in 22 
days; purfued the eledlor of Biandenburg even to Berlin ; 
gained the battles of Slintfheim, Ladenburg, Enfbeim, Mul- 
haufen, and Turkeim; and obliged the Imperial army, 

which 

(a) Not improbably all of that note which was omitted in the fubfi.ituted leaf. 
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Touratac Vxnch confiftctl of 70,000 men, to repafs the Rhine. 

this campaign the vileount Turenne acquired immortal ho- 
nour. He palled the Rhine to give battle to general Mon- 
tecuculi, whom he followed aa far as Safpach ; but mount- 
ing upon an eminence to difeover the enemy’s camp, he was 
killed by a cannon ball in 1671?. All France regretted the 
lol's of this great man, who by his military exploits had rai- 
fed the admiration of Europe. 

TOURATNE, a province oc France, bounded on the 
north by Maine, on the eaft by Orleanois, on the fouth by 
JBerris, and on the weft by Anjou and Poitou. It is about 
58 miles in length, and 55 in breadth where it is broadeft. 
This country is watered by 17 rivers, belides many brooks, 
which not only render it delightful, but keep up a commu- 
nication with the neighbouring provinces. The air is tempe- 
rate, and the foil is fo fruitful that it is called the garden of 
France. It now forms the department of Indre and Loire, 
of which Tours is the capital. 

TOURMALINE, in mineralogy, a fpecies of filiceous 
earth. 

It Iras been found only in Ceylon, Brazil, and Tyrol. 
That of Ceylon is of a dark brown or yellowifh colour ; its 
fpecif.c gravity 3,06 t, or 3,299 ; that of Brazil is green, 
blue, red, or yellow, and its fpecific gravity 3*^7) or 

*,180; that of Tyrol by refleded light is of a blackifh 
brown, but by refraded light yellowifh, or in thin pieces 
green ; its fpecific gravity 3,050 ; moftly cryttallized in po- 
lygon prifms, but fometimes amorphous. The thickell 
parts are opake : the thin more or lefs tranfparent. 

The proportion of their conftituent parts has been found 
by Bergman, 

Argill, 
Silex, 
Calcareous earth. 
Iron, 

100 100 100 

For the eledrical qualities of tourmaline, fee Elec- 
tricity, n° 54. 

1 OURNAMENT, a martial fport or exercife which 
the ancient cavaliers ufed to perform, to fhow their bra- 
very and addrefs. It is derived from the French word 
toumer, i. e. “ to turn round,’’ becaufe to be expert in 
thefe exercifes, much agility both of horfe and man was 
requifite, they riding round a ring in imitation of the an- 
cient Circi , 

The firft tournaments were only courfes on horfeback, 
where in the cavaliers tilted at each other with canes in 
manner o* lances ; and were diftinguifhed from jufts, which 
were courfes or careers, accompanied with attacks and 
combats, with blunted lances and fwords. See Just. 

The prince who publifhed the tournament, uied to fend 
a king at arms, with a fafe condud, and a fword, to all the 
princes, knights &c. ftgnifying that he intended a tourna- 
ment and a clafhing of iwords, in the prefence or ladies and 
damiels ; v-hich was the ufual formula of invitation. 

The firil engaged man againft man, then troop againft 
troop ; and after the combat, the judges allotted the prize 
to the heft e’avalier, and the befl ftriker of fwords ; vmo was 
accoidingly conduded in pomp to the lady of the tourna- 
ment ; where, after thanking her very reverently, he faluted 
her ard liktwile hei tw'o attendants. 

Thele tournaments made the principal diverfion of the 
13th and 14th centuries. Munfter *ays, it was Henry the 
Fowler, duke of Saxony, and afterwards emperor, who died 
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By in 936, that flrfl InToduccd them ; but it appears from the 

chronicle of Tours, that the true inventor of this famous S 
fport, at haft in France, was one Geoffry, lord of Preuilli,Toui,n?for,; 
about the year 1 66. 

Inftances of them occur among the Englifh in the reign 
o kin > Steuben about the year 1146; but they were not 
much in ufe till Richard’s time, towards the year X149. 
Alter which oeriod thefe diverfions were performed with ex- 
traordinary ma intficence in the Tilt-yard near St James’s, 
Smithheld, and other places. 

The following account of a tournament, from Maitland, 
is curious. King Richard II. defigning to hold a tourna. 
ment at London on the Sunday after Michaelmas, fent di- 
vers heralds to make proclamations of it in all the principal 
courts of Europe; and accordingly not a few p'inces, and 
great numbers of the prime nobility, reforted hither trom 
France, Germany, the Netherlands, &c. I his folemnity 
be i.an on Sunday afternoon, from the Tower of London, 
with a pompous cavalcade of 60 ladies, each leading an arm- 
ed knight by a ftlver chain, being attended by their ’Iquirej 
o* honour, and, palling through Cheapfide, rode to Smith, 
field, where the jufts and tournaments continued ieveral day# 
with magnificent variety of entertainments ; on which occa- 
fion the king kept open houfe at the bifhop of London’s pa- 
lace for all perfons of diftintftion, and every night concluded 
with a ball. 

At laft, however, they were found to be produftive of bad 
effe&s, and the occafions of leveral fatal misfortunes as in 
the inftance of Henry II. of France and of the tilt exhibi- 
ted at Chalons, which, from the numbers killed on both 
fides, was called the little war oj Chalons. Thefe and other 
inconveniences, refulting from thofe dangerous paftimes, 
gave the popes occafion to forbid them, and the princes of 
Europe giadually concurred in diicouraging and lupprefling 
them. 

TOURNAY, a town or the Av.ftrian Netherlands in 
Flanders, and capital of a diftridt called Fournuyjis, with a 
bifhop’s fee. It is divided into two parts by the river 
Schtld ; and is large, populous, well built, and carries on a 
great trade in woollen Huffs and ftockings. The cathedral 
is a very handfome ftrudfare, and contains a great many 
chapels, with rich ornaments, and feveral magnificent tombs 
of marble and brafs. The town was taken by the allies in 
1709 ; but was ceded to the houle of Auftria by the treaty 
of Utrecht, though the Dutch had a right to put in a gar- 
rifon. It was taken by the French in June 1 745, who de- 
molifhed the fortifications. In 1781 the emperor Jofeph II. 
obliged the Dutch to withdraw their gartifon. It was ta- 
ken by the French in 1791, abandoned by them in 1793, 
and again conquered by them in J794* It is 14 miles 
fouth-eaft of Lille, 30 fouth weft of Ghent, and 135 north 
by eaft from Paris. E. Long. 3. 28. N. Lat. to. 33. 

TOURNEFORT (Jofeph Pitton de), a famous french 
botanift, born at Aix in Provence in 1656. Fie had a paf- 
lion for plants from his childhood, which overcame his fa- 
ther’s views in putting him to ftudy philofophy and divini- 
ty ; therefore on his death he quitted theology, and gave 
himfelf up entirely to phyfic, natural hiftory, and botany. 
He wandered over the mountains or Dauphiny, Savoy, Ca- 
talonia, the Pyrenees, and the Alps, in fearch of new fpe- 
cies of plants, which he acquired with much fatigue and 
danger. His fame in 1683 p ocured him the employment 
of botanic profeffor, in the king’s garden ; and by the king’s 
order, he travelled into Spam, Poitugal, Holland, and Eng- 
land, where he made prodigious colle&ions of plants. In 
1700, Mr Tournefort, in obedience to another order, 
ftmpled over all the ifles of the Archipelago, upon the coafts 
of the Black Sea, in Bithynia, Pontus, Cappadocia, Arme- 
6 nia, 
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nla, and Georgia ; making obfervations on natural hiftory 
at large, ancient and modern geography, religion, manners, 
and comrjrerce. He ipent three years in this learned voy- 

I ao-e ; and then reluming his profeffion, was made profeffor 
of phyfic in the college-royal. He died in confequence of 
an accidental crufh of his bread by a cart-wheel, which 
brought on a fpitting of blood and hydrothorax, that carried 

‘liim off in 1708. He wrote Elements of ]3otany, both in 
French and Latin ; A Relation of his Voyage into the Le- 
vant ; with other pieces of lefs confideration. 

TOURNIQUET, in furgery, an inftrument formed with 
ferews, for compreffing any part v/ith rollers, &c. for the 
Hopping of haemorrhagies. See Surgery, n° 160. 

TOWER, a tall building confiding of feveral ftories, 
ufually of a round form, though fome are fquare or polygo- 
nal. Towers are built for fortreffes, &c. as the Tower of 
London. See London, n° 46. 

TOWN, a place inhabited by a confiderable number of 
people, being of a middle fize between a city and a village. 

TOXICODENDRON, in botany. See Rhus. 
TRAAS. See Terras. 
TRACHEA. See Anatomy, n° 116. 
TRACHINUS, the weever, a genus of filhes belong- 

ing to the order of jugulares. There is but one fpecies, 
viz. the draco, or common weever. The qualities of this 
fifh were well known to the ancients, who take notice of 
them without any exaggeration : the wounds inflieded by 
its fpines are exceedingly painful, attended with a violent 
burning and molt pungent fhooting, and fometimes with 
an inflammation that will extend from the arm to the 
fhoulder. 

It is a common notion, thatthefe fymptoms proceed from 
fomething more than the fmall wound this fifii is capable of 
infli&ing ; and that there is a venom infufed at lead into the 
wounds made by the fpines that form the fird dorfal fin, 
which is dyed with black, and has a mod fufpicious afpeft; 
though it is poffible, that the malignity of the fymptoms 
arifes from the habit of body the perfon is in, or the part in 
which the wound is given. The remedy ufed by fome fi- 
Ihermen is the fea fand, with which they rub the place af- 
fefted for a confiderable time. At Scarborough, dale urine 
warmed is ufed with fuccefs. In the UnNerfal Mufeum for 
November 176), is an inflance of a perfon who was redu- 
ced to great danger by a wound from this fifh, and who was 
cured by the application of fweet oil, and taking opium and 
V enice treacle. 

This fifh buries itfelf in the lands, leaving only its nofe out, 
and if trod on immediately ftrikes with great force ; and they 
have been feen diredling their blows with as much judgment 
as fighting cocks. Notwithftanding this noxious property 
of the fpines, it is exceeding good meat. 

The Englifh name feems to have no meaning, being cor- 
rupted from the French la vive, fo called as being capable 
of living long out of the water, according to the interpre- 
tation of lielon. It grows to the length of 12 inches, but 
is commonly found much lefs: the irides are yellow : the 
under jaw is longer than the upper, and Hopes very much 
towards the belly ; the teeth are imall: the back is draight, 
the fides are flat, the belly is prominent, the lateral line 
draight: the covers of the gills are armed with a very drong 
{pine : the fird dorfal fin confid# of five very drong fpines, 
which, as well as the intervening membranes, are tinged 
with black; this fin, when quiefeent, is lodged in a fmall 
hollow : the fecond confids of feveral foft rays, commences 
juft at the end of the firft, and continues almoft to the tail: 
the petloral fins are broad and angular ; the ventral fins 
fnrall: the vent is placed remarkably forward, very near the 
throat: the anal fin extends to a fmall diftance from the 
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tail, is a little hollowed in the middle, but not fo much as 
to be called forked : the fides are marked lengthwife with 
two or three dirty yellow fines, and tranfverfely by numbers 
of fmall ones : the belly filvery. 

TRACT , in geo raphy, an extent of ground, or a por- 
tion of the earth's furface. 

Tract, in matters of literature, denotes a fmall treatifeor 
written difeourfe upon any fubjeft. 

TRADE, iri general, denotes the fame with commerce, 
confifting in buying, felling, and exchanging of commodi- 
ties, bills, money, &c. See Commerce, Coin, Money, 
Company, &c. 

Tti.4BE-lVinds, denote certain regular winds at fea, blow- 
ing either conftantly the fame way, or alternately this way 
and that ; thus called' from their ufe in navigation, and the 
Indian commerce. See Wind. 

TRADESMEN’S tokens, a term fynonymous among 
medallifts with provincia.l coins. 

This is a fubjeft curious enough to deferve attention, 
though we will not go fo far as Mr Pinkerton does, who 
fays that it is a fubjedt in which the perpetual dory of the 
nation is interefted. Since the year 1789 provincial half- 
pence have been made and circulated in confiderable quanti- 
ty. As ancient medals and coins have been frequently of 
ufe to hiftorians, it is to be regretted that many of thefe 
provincial halfpence are rendered ufelefs in this refpedl by 
unmeaning figures and puerile devices. Utility and ele- 
gance ought to be ftudied : for this view it has been pro- 
pofed by a gentleman of tafte on this fubjebl, that all coins 
fhould be diftinguifhed by one of the following five chnrac- 
terifiics. 1. Fac fimiles of magnificent beautiful build- 
ings. 2. Reprefentations of great and ufeful undertakings. 
3. Emblems of the induftry and commerce of the age. 
4. The illuftrious men, &c. to which the nation has given 
birth. 5. Important hiftorical events. 

For thefe hints we acknowledge ourfelves indebted to 
the papers of an ingenious gentleman pulifhed in the perio- 
dical works of the time. ihofe who wilh to fee more 
upon the fubjedl, may confult the Univerfal Magazine for 
Auguft 1796. 

TRADITION, fomethin?, handed down from one ge- 
neration to another without being written. Thus the Jews 
pretended, that befides rheir written law contained in the 
Old Teftament, Mofes had delivered an oral law which had 
been conveyed down from father to fon ; and thus the Ro- 
man Catholics are fatd to value particular doctrines iup- 
pofed to have defeended from the apoftolic times by tradi- 
tion. 

TRAGACANTH. See Astragalus, Pharmacy- 
Index. 

TRAGEDY, a dramatic poem, reprefenting fome fig- 
■nal action performed by illuftrious perfons, and which has 
frequently a fatal iffue or end. See Poetry, Part II. 
febt. 1. 

TR AGI-comedy, a dramatic piece, partaking both of 
the nature of tragedy and comedy ; in which a mixture of 
merry and ferious events is admitted. 

TRAGOPOGON, goat’s beard, in botany : A genus 
of plants belonging to the clafs of fyngenejia, and to the 
order of polygamia aqualis ; and in the natural fyftem ran- 
ging under the 49th order, Compofita. The receptacle is 
naked, the calyx fimple, and the pappus plumofe. There 
are 14 fpecies; of which two are Britifti, ihz pratenfe and 
porr folium. > 

1. The pratenfe, or yellow goat’s beard, has its calyxes 
equal with the fiorets, and its leaves entire, long, narrow, fef- 
file, and graffy. In fair weather this plant opens at fun- 
rifirg, and fhuts between nine and ten in the morning. The 
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roots are conical and efculent, and are fometimes boiled and 
ferved up at table like al'paraeus. It jrrows on meadows. 
2. The porrifolium, or purple goat’s beard, has the calyx 
longer than the radius of the floret; the flowers are large, 
purple, Angle, and terrain?.! ; and the leaves long, pointed, 
and bluifh. The root is long, thick, and efculent. It grows 
in meadows, and is cultivated in gardens under the name of 
fafify- . , 

TRAJAN (Marcus Ulpius), a celebrated Roman em- 
peror, who gained many viftories over the Parthians and 
Germans, pulhing the empire to its utmoft extent on the 
call and north Tides. Pie died at Silinunte, a city of Cili- 
cia, which from him was called ’Trajancpolis, in the year 
H7- 

Trajan's Column, a famous hiftorical column erefted in 
Ro^te, in honour of the emperor Trajan. It is of the Tnf- 
can order, though fomewhat irregular : its height is eight 
diameters, and its pedeltal Corinthian : it was built in a 
large iquare called Forum Romanum. Its bafe confifts 
of 12 Hones of an enormous fr/e, and is raifed on a lode, 
or foot, of eight fteps: vvithinflde is a ftaircafe illumi- 
nated with 44 windows. It is 140 feet high, which is 3 t 
feet fhort of the Antonine column, but the workmanfliip of 
the former is much more vadued. It is adorned from top 
to bottom with baffo relievos, reprefencing the great addons 
of the emperor againfl the Dacians. 

TRAIN, a line of gunpowder laid to give fire to a quan- 
tity thereof, in order to do execution by blowing up earth, 
works, buildings, &c. 

Train of Artillery, includes the great guns and other 
pieces of ordnance belonging to an army in the field 

Train-Oil, the oil procured from the blubber of a whale 
by boiling. 

TRALLIAN (Alexander), a Greek writer on phyfic, 
a native of Tralles in Lydia, who lived about the middle of 
the fixth century. PI is works are divided into 12 books ; 
in which he treats of diTempers as they occur, from head 
to foot. He wa, the firft who opened the jugular vein, and 
that ufed cantharides as a blifter lor the gout. Dr Freind, 
in his Hiftory of Phyfic, ftyles him one ot the moft valu- 
able authors fince the time of Hippocrates. Though he 
appears on the whole to have been a* rational phyfician, yet 
there are things in his writings that favour of enthuiiafm 
and vuperftition. 

TRA-LOS-MONTES, a province of Portugal, called in 
Latin Tranfmontana, becaufe fituated on the eafl: fide of a 
chain of hills that feparate it from Entre Duero-e-Mintio. 
It is bounded on the north by Galicia ; on the fouth by 
the provinces of Beira and Leon ; by the laft. of which it is 
bounded alfo to the eaft. Its length from north to fouth 
is upwards of 120 miles, and its breadth about 80. It is 
full of mountains, and produces little corn, but plenty of 
wine, fruits of feveral forts, and abundance of game. 

TRANSACTIONS, a name generally given to a col- 
ledlion of the papers read before literary or philofophical 
focieties. The name of Philofophical Tranfadions was firll 
adopted by the Royal Society of London. See an account 
of the Koyal Society, Vol. XVII. p. 582. 

The Philofophical Tranfadtions to tire end of the year 
jyoo were abridged in three volumes by Mr John Low- 
thorp: thofe from the year 1700 to 1720 v/ere abridged 
in two volumes by Mr Henry Jones : thofe from 1719 to 

were abridged in two volumes by Mr John Eames 
and Mr John Martyn ; Mr Martyn continued the abridge- 
ment of thofe from 1732 to 1744 in two volumes, and of 
thofe from 1743 to 1750 in two volumes. 

They were for many years publifhcd in numbers, and 
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the printing of them was always, from time to time, the Tnnfetn 
Jingle aft of the refpeftive fecretaries, till the year 1752, dental 
when the fociety thought fit that a committee fhould be ap- 11 
pointed to reconfider the papers read before them, and to Tr*n‘fu 
feleft out of them fueh as they fhould judge moft proper for 
publication in the future Tranfaftions. They are publiJhed 
annually in two parts at the expence of the fociety, and 
each fellow is entitled to receive one copy gratis of every 
volume publiJhed after his admifGon into the fociety. 

They were firJl fet on foot in 1667, by Mr Oldenburg, 
fecretary of the fociety, and were continued by him till the 
year 1677. Upon his death, they were difcontinued till 
January 1678, when Dr Grew relumed the publication of 
them, and continued it for the months of December J678, 
and January and February 1679, after which they were in- 
termitted till January 1683. During this laft interval they 
were fupplied in fome meafnre by Dr Hooke’s Philofophi- 
cal Colleftions. They were alfo interrupted for three' 
years, from December 1687 to January 1691, befide other 
fmaller interruptions amounting to near one year and a half 
more, before Oftober 1695, fince which time the Tranfac- 
tions have been regularly carried on. 

TRANSCENDENTAL, or Transcendent, fome- 
tbing elevated, or raifed above other things ; which paifes 
and tranfcends the nature of other inferior things. 

TRANSCRIPT, a copy of any original writing, par- 
ticularly that of an aft or inftrument inferted in the body 
of another. 

TRANSFER, in commerce, an aft whereby a perfon 
furrenders his right, intereft, or property, in any thing move- 
able or immoveable to another. 

TRANSFORMATION, in general, denotes a change 
of form, or the affirming a new form different from a former 
one. 

TRANSFUSION, the aft of pouring a liquor out ef 
one veffel into another. 

Transfusion of Blood, an operation by which it was 
fome time ago imagined that the age of animals would be 
renewed, and immortality, or the next thing to it, confer- 
red on thofe who had undergone it. 

The method of transfufing Dr Lower gives us to tire 
following effeft : take up the carotid artery of the dog, or 
other animal, whofe blood is to be transfufed into another 
of the lame, or a different kind ; feparate it from the nepve 
of the eighth pair, and lay it bare above an inch. Make a 
ffrong ligature on the upper part of the artery ; and an 
inch nearer the heart another ligature with a running knot, 
to be loofened and faftened as occaflon requires. Draw 
two threads between the two ligatures, open the artery, put 
in a quill, and tie up the artery again upon the quill by the 
two threads, and flop the quill by a. ftick. 

Then make bare the jugular vein of the other animal for 
about an inch and hall in length, and at each end make a 
ligature with a running knot ; and in the fpace between 
the two knots draw under the veins two threads, as in the 
other. Open the vein, and put into it two quills, one into 
the defcendir.g part of the vein, to receive the blood from 
the other dog, and carry it to the heart ; the other quill 
put into the other part of the jugular, towtrds the head, 
through which the fecond animal’s own blood is to run into 
diJhes. The quills thus tied faff, flop them up with flicks 
till there be occafion to open them. 

Things thus difpofed, faften the dogs on their fides to- 
wards one another, in fuch manner as that the quills may 
go into each other; then unftop the quill that goes down 
into the fecond dog’s jugular vein, as alfo that coming out 
of the other dog’s artery ; and by the help ol two or three 
t. ether 
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Other q«ill« put into each other, as there flsall be occafion, 
infsrt them into one another. Then flip the running knots, 
and immediately the blood runs through the quills as through 
an artery, very impetuoufly. As the blood runs into the 
dog, unitop the quill in the upper part of his jugular, for 
his own blood to run out at, though not conftantly, but as 
you perceive him able to bear it, till the other dog begins 
to cry and faint, and at laft die. Lajlly, take both quills 
out of the jugular, tie the running knot fall, and cut the 
vein afundet, and few up the fkin : the dog, thus difrnilTed, 
will run away as if nothing ailed him. 

In the Philofophical Tranfa&ions we have accounts of 
the fuccef's of various transfufions praftifed at London, 
Paris, in Italy, &c. Sir Edmund King transfufed forty- 
nine ounces of blood out of a calf into a fheep ; the fheep, 
after the operation, appearing as well and as ftrong as be- 
fore. 

M. Den's transfufed the blood of three calves into three 
dogs, which all continued briflc, and eat as well as before. 
The fame perion transfuled the blood of four wethers into a 
horfe twenty-fix years old, which thence received much 
Hrength, and a more than ordinary appetite. 

Soon after this operation was introduced at Paris, vl%. 
in 1667 and 1668, M. Denis performed it on five hu- 
man fubjtfts, two of whom recovered of diforders under 
which they laboured, one being in perfect health fuffered 
no inconvenience from it; and twro perfons who were ill, 
and fubmitted to the operation, died : in confequence of 
which the magiltrates ifiued a fentence, prohibiting the 
transfufion on human bodies under pain of imprifonment. 

Mr John Hunter, we are told, made many ingenious ex- 
periments to determine the effefts of transfufing blood, 
fome of which are fufficient to attract attention. But 
whether fuch experiments can ever be made with lafety on 
the human body, is a point not eaiily determined. They 
might be allowed in defperate cafes proceeding from a 
corruption of the blood, frompoifon, &c. as in hydrophobia. 

TRANSIT, from tranfrt, l< it paffes over,” iignifies the 
paffage of any planet over the fun, moon, or ftars. 

TRANS I 1 ION, the paffage of any thing from one 
place to another. 

Transition, in oratory. See Oratory, n° 39. 
TRANSI TIVE, in grammar, an epithet applied to fuch 

verbs as fignify an aftion which paffes from the iubjedf that 
does it, to or upon another lubjedl which receives it. Under 
the head of verbs tranfitive come what we ulually call verbs 
adive and pajjive; other verbs, whole adlion does not pafs 
out of themfelves, are called neuters. 

i RANSLATION, the a£t of transferring or removing 
a thing from one place to another ; as we fay, the tranllation 
of a bifhop’s fee, a council, a feat o*- jultice, &c. 

Translation is alfo ufed for the verilon of a book or 
writing out of one language into another. 

The principles of tranflation have been clearly and ac- 
curately laid down by Dr Campbell of Aberdeen in his inva- 
luable Preliminary Differtations to his excellent tranflations 
of the gofpels. 1 he fundamental rules which he eltabhfhes 
are three : 1. That the tranflation Ihould give a complete 
tranfeript of the ideas of the original. 2. i hat the llyle and 
marner of the original fhould be preferved in the tranflation. 
3. That the tranflation ihould have all the eaie of original 
compofiti n. The rules deducible from thefe general laws 
are explained and illuffrated with much judgment and tafte, 
in a late h ffay on the Principles of Tranflation, by Mr 
Tytler, judge-advocate of Scotland. 

TRANSMARINE, fomething that comes from or bc- 
Hongs to the parts beyond lea. 
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TRANSMIGRATION, the removal or frarfiation of Tranfrru. 

a whole people into another country, by the power of aeon- gtauon 
queror. r t t * 1 rarupou. 

I ransmigration is particularly ufed for the paffage of ti«n. 
the foul out of one body into another. See Metempsy- —y—*“ 
CHOSIS. 

TRANSMUTATION, the act of changing one fub- 
fiance into another. 

Nature, fays Sir Ifaac Newton, is delighted with tranf- 
mutation : water, which is a fluid, volatile, taftelefs, fait, is, 
by heat, tranfmuted into vapour, which is a kind of air ; 
and by cold into ice, which is a cold, tranfparent, brittle 
ftone, eafily diffolvable ; and this ftone is convertible again 
into water by heat, as vapour is by cold.—Earth, by heat, 
becomes fire, and, by cold, is turned into earth again : 
denfe bodies, by fermentation, are rarefied into various kinds 
of air ; and that air, by fermentation alio, and fometimes 
without it, reverts into grofs bodies. All bodies, beads, 
fifhes, infedts, plants, &ci with all their various parts, grow 
and increafe out of water and aqueous and faline tindlures ; 
and, by putrefaftion, all of them revert into water, or an 
aqueous liquor again. 

Transmutation, in alchemy, denotes the add of chan- 
ging imperfedl metals into gold or filver. This is alfo called 
the grand operation ; and, they fay, it is to.be effedled with 
the philofopher’s ftone. 

The trick of tranfmuting cinnabar into filver is thus : 
the cinnabar, being bruifed grofsly, is ftratined in a crucible 
with granulated filver, and the crucible placed in a great 
fire ; and, after due time for calcination, taken off; then 
the matter, being poured out, is found to be cinnabar turn- 
ed into real filver, though the filver grains appear in the 
fame number and foim as when they were put into the cru- 
cible ; but the mifehief is, coming to handle the grains of 
filver, you find them nothing but light friable bladders, 
which will crumble to pieces between the fingers. 

The tranfmutability of water into earth feems to have 
been believed by Mr Boyle ; and Bifhop Watfon thinks that 
it has not yet been difproved. See his Chemical EJfays. 

Transmutation of Acids. See C hem 1 stry-Index. 
Transmutation of Metals. See Chemist Index. 
TRANSOM, among builders, denotes the piece that is 

framed acrofs a double-light window. 
TRANSOMS, in a fhip, certain beams or timbers ex- 

tended acrofs the llernpoft of a fhip, to fortify her afterpart, 
and give it the figure moll fuitable to the fervice for which 
fhe is calculated. 

TRANSPARENCY, in phyfics, a quality in certaire 
bodies, whereby they give paffage to the rays of light ; in 
contradiftimflion to opacity, or that quality of bodies which 
renders them impervious to the rays of li ht. 

It has been generally fuppoied by philofophers, that tranf- 
parent bodies have their pores difpofed in ftraight lines, by 
which means the rays of light have an opportunity of pene- 
trating them in all directions; but fome experiments in 
eleCtricity have made it apparent, that by the aCtion of this 
fluid the moft opaque bodies, fuch as fulphur, pitch, and 
lealing-vvax, may be rendered tranfparent as glafs* while yet 
we cannot fuppofe the direction of their pores to be any- 
way altered from what it originally was (fee Electricity, 
n° 4 ) A curious inftance of an increafe of tranfparency 
we have in rubbing a piece of white paper over one that has 
been written upon or printed : while the white paper is at 
reft, the writing or print will perhaps fcarce appear through 
it ; hut when in motion, will be very eafily legible, and 
continue fo till the motion is dilcontinued. 

TRANSPOSITION, in grammar, a difturbing or diflo- 
4 A 2 eating 
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Trapp. 

Tran Mi- catmg the words of a difcourfe, or a changin'r their natural 
ftanuation or^cr 0f conftruftion, to pleafe the ear by rendering the 

contexture more fmooth, eafy, and harmonious. 
T RAN SUBSTANTIATION, in theology, the conver- 

fion or change of the fubftance of the bread and wine in the 
eucharift, into the body and blood of Jefus Chrift ; which' 
the Romiih church fuppofe to be wrought by the confecra- 
tion of the pricft. See Suffer of the Lord, n° 5. 

TRANSVERSALIS, in anatomy, a name given to fe- 
veral mufcles. See Anatomy, Part IJ. 

TRANSVERSE, fomething that goes acrofs another 
from corner to corner : thus bends and bars in heraldry are 
tranfverfe pieces or bearings; the diagonals of a parallelo- 
gram or a fquare are tranfverfe lines. 

TRANSYLVANIA, a province of Europe, annexed 
to Hungary, and bounded on the north by Upper Hun- 
gary and Poland, on the cad by Moldavia and Walachia, 
on the fouth by Walachia, and on the weft by Upper and 
Lower Hungary. It is furrounded on all parts by high 
mountains, which, however, are not barren. The inhabi- 
tants have as much corn and wine as they want themfelves ; 
and there are rich mines of gold, filver, lead, copper, quick- 
filver, and alum. It has undergone various revolutions; but 
it now belongs to the houfe of Auftria. The inhabitants 
are of feveral forts of religions ; as Paoifts, Lutherans, Cal- 
vinifts, Socinians, Photinians, Arians, Greeks, and Maho- 
metans. It is about 162 miles in length, and 150 in 
breadth. The adminiftration of affairs is conduced by 12 
perfons ; namely, three Roman Catholics, three Lutherans, 
three Calvinifts, and three Socinians. The militia is com- 
manded by the governor, whofe commiffion is the more im- 
portant, as Tranfylvania is the bulwark of Chriftendom. 
It is divided into feveral fmall diftridts, called palatinates 
and counties; and is inhabited by three different nations, 
Saxons, Sicilians, and Hungarians. Hermanftadt is the 
capital town. 

TRAPEZIUM, in geometry, a plane figure contained 
under four unequal right lines. 

TRAPEZIUS, a mufcle. See Anatomy, Part II. 
TRAPP (Dr Jofeph), an Englifh divine of excellent 

parts and learning, was born at Cherington in Gloucefter- 
Ihire, of which place his father was reftor in 1579. He 
was the firft perfon chofen to the profefforfhip of poetry 
founded at Oxford by Dr Birkhead; and publiftred his lec- 
tures under the title of PndeSiones Poetiae, in which he lard 
down excellent rules for every fpecies of poetry in very ele- 
gant Latin. He ftrowed afterwards, howrever, by his tranf- 
lation of Virgil, that a man may be able to diredt who can- 
not execute, and may have the critic’s judgment without 
tire poet’s fire. In the early part of his life Dr Trapp is 
far’d to have been chaplain to the father of the famous Lord 
Bolingbroke : he obtained the living of Chrift church in 
Newgate Street, and St Leonard’s, Fofter-lane, London ; 
and his very high-church principles probably obftrudted his 
farther preferment. He publiftred feveral occafional poems, 
a tragedy called Alramuk, tranflated Milton’s Paradife Loft 
into Latin verfe, and died in 1 747. 

Trapp, in mineralogy, a fpecies of filiceous earth. It 
is defcribed by Dr Kirwan as nearly the fame with bafaltes; 
a dark grey or black ftone, generally invefted with a ferru- 
ginous cruft, and cryftallized in opake, triangular, or poly- 
angular columns, is called bafaltes ; that which is amorphous, 
or breaks in large, thick, fquare pieces, is called trapp. Their 
conftituent principles, and relation to acids and fluxes, are 
exactly the fame. The texture of this ftone is either coarfe,, 
rough, and diftindt, or fine and indifcernible. It is often red- 
difti ; it is always opake, and moulders by expofure to the air; 
fame Ipecimens give fire with Heel very difficultly, though 
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it is always very compaT ; fometimes it is fprinkled over TYavd’er, 
with a few minute fhining particles: its fpecific gravity is 
300°. 

When heated red-hot, and quenched in water, it becomes 
by degrees of a reddiih brown colour : it melts per fe in a 
ftrong heat into a compact! flag. Borax aho diffolves it in 
fufion, but mineral alkali not entirely. 

According to Mr Bergman, 100 parts of the bafaltes 
contain i;2 of filiceous earth, 17 of argil, 8 of calcareous, 2 
of magnefia, and 25 of iron ; and with this Mr Meyer very 
nearly agrees. 

For a more complete account of this fpecies of ftone, fee 
M. Faujas de St Fond on the Nat. Htfl of Trapp. 

TRAVELLERS joy. See Clematis. 
TRAVERSE, or Transverse, in general, denotes 

fomething that goes athwart another ; that is, croffes and 
cuts it obliquely. 

Traverse, in navigation, implies a compound courfe, or 
an affemblage of various courfes, lying at different angles 
with the meridian. See Navigation, p. 688. 

Traverse Board, a thin circular piece of board, marked 
with all the points of the compafs, and having eight holes 
bored in each, and eight fmall pegs hanging from the centre 
of the board. It is ufed to determine the different courfes 
run by a flrip during the period of the watch, and to afcer- 
tain the diftance of each courfe. 

TRAVESTY, a name given to an humorous tranflatiom 
of any author. The word is derived f rom the French tra- 
vejler “ to difguife.” 

TRAUMATIC balsam. See Pharmacy, 0=428. 
TREACLE. See Theriaca.—Some alio give the 

name treacle to melaffes. See Pharmacy, iFSoy. 
Treacle Beer. See Spruce. 
Treacle Mufard. See Clypeola. 
TREASON, a general appellation, made ufe of by the 

law, to denote not only offences againft the king and go- 
vernment, but alfo that accumulation of guilt which arifes 
whenever a fuperior repofes a confidence in a fubjed! or in- 
ferior, between whom and himfelf there fublifts a natural, a 
civil, or even a fpiritual relation ; and the inferior fo abufes 
that confidence, fo forgets the obligations of duty, fubjec* 
tion, and allegiance, as to deftroy the lire of any fuch fu- 
perior or lord. Hence treafon is of two kinds, high and 
petty. 

High Treafon, or Treafon Paramount (which is equivalent 
to the crimen lefx majejlatis of the Romans, as Glanvil de- 
nominates it alfo in our Englifh law), is an offence commit- 
ted againft the fecurity of the king or kingdom, whether 
by imagination, word, or deed. In order to prevent the 
inconveniences which arofe in England from a multitude of 
conftrudtive treafons, the ftatute 25 Edw. III. c. 2. was 
made; which defines what offences only for the future 
flrould be held to be treafon ; and this ftatute comprehends 
all kinds of high-treafon under feven diftindt branches. 

“ 1. When a man doth compafs or imagine the death of- 
our lord the king, of our lady his queen, or of their eldeft 
fon and heir.” Under this defcription it is held that a 
queen-regnant (fuch as Queen Elizabeth and Queen Anne) 
is within the words of the adf, being invefted with royal 
power, and intitled to the allegiance of her fubjedt : but the 
hufband of fuch a queen is not comprifed within thefe 
words; and therefore no treafon can be committed againft 
him. 

Let ua next fee what is a composing or imagining the death 
of the king, &c. Thefe are fyr.onymous terms : the word 
compafs fignifying. the purpofe or defign of the mind or 
will ; and not, as in common fpeech, the carrying fuch de^ 
fign to effedt. And therefore an accidental ftroke, which 
2 
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Trenn. may mortally wound the fovcrdgn, per infortuniaw, without 

h— any traitorous intent, is no trealon : as was the cafe of Sir 
Walter Tyrrel, who, by the command of King- William 
Ru'us, fhooting at a hart, the arrow glanced again ft a tree 
and killed the king upon the fpot. But as this comraaffing 
or imagination is an adf of the mind, it cannot poffibly fall 
under any judicial cognizance, unlefs it be demonftrated by 
iome open or overt a&. The ftatute exprefsly requires, 
thac the acculed be thereof upon fufficient proof attainted 
or tome open add by men of his own condition.” Thus, to 
provide weapons or ammunition for the purpofe of killing 
trie king, is held to be a palpable overt adt of treafon in 
imagining his death. To conlpire to imprifon the king by 
force, and move towards it by affembling company, is an 
ovei ; act of compaffing the king’s death; for all force, ufed 
to the perfon of the king, in its confequence may tend to 
his death, and is a ftrong prefumption of fomething worfe 
intended than _ the prefent force, by fuch as have fo far 
thrown oil their bounden duty to their fovereign : it bein-r 
an old obfervation, that there is generally but a rtiort inter- 
val between the priions and the graves of princes. It feems 
clearly to be agreed, that by the common law and the fta- 
tute or Te w. III. words fpoken amount only to a high mif- 
demeanor, and no treafon. For they may be fpoken in 
heat, without any intention ; or be miftaken, perverted, or 
mifremembered by the hearers ; their meaning depends al- 
ways on their connedion with other words' and things ; 
they may figmfy differently even according to the tone of 
voice with which they are delivered ; and iometimes filence 
itleh is more expreffive than any difeourfe. As therefore 
there can be nothing more equivocal and ambiguous than 
words, it would indeed be unreafonable to make them a- 
mount to high treaion. And accordingly, in 4 Car. I. on 
a re erence to all the judges, concerningTome very atrocious 
words fpoken by one Pyne, they certified t® the king, 

that though the words wvere as wicked as might be, yet 
they were no treafon ; for unlefs it be by fome particular 
ftatute, no words will be treafon.” If the words be fet 
. 0^’n in ^ argues more deliberate intention ; and it has been held, that writing is an overt ad of treafon ; 
tor fcnbere ejl agere. But even in this cafe the bare words 
are not the trealon, but the deliberate ad of writing them. 

2.1 he fecond fpecies of treafon is, “ if a man do vio- 
late the king’s companion, or the king’s eldeft daugh- 
ter unmarried, or the wife of the king’s eldeft fon Tnd 
heir. . By the king’s companion is meant his wife; and by 
violation is underftood carnal knowledge, as well without 
force as with it : and this is high treafon in both parties if 
both be confenting ; as fome of the wives of Henry VIII. 
by fatal experience evinced, 

3. The third fpecies of treafon is, “ if a man do levy war 
again it our lord the king in his realm.” And this may be 
Qone by taking arms, not only to dethrone the king, but 
under pretence to reform religion, or the laws, or to re- 
move evil counfellors, or other grievances whether real or 
pretended. For the law does not, neither can it, permit 
any piivate man, or fet of men, to interfere forcibly in 

kviTT °r hTh imPortance : efpecially as it has efta- hlUhed a fufficient power for thefe purpofes in the high 
court of pauiament : neither does the conftitution juftify 
a^y pnvate or particular refiftance for private or particular 
grievances ; though, in cafes of national oppreffion, the na- 
ion ias very juitifiably rifen as one man, to vindicate the 

original contiad lubiifting between the king and his 
people. 0 

4 If a man be adherent to the king’s enemies in his 
rn’ Slv‘nR them aid and comfort in the realm or elfe- w -ere, he is alfo declared guilty of high-treafon» This 
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muft likewife be proved by fome overt aft; as by giving 
tnem intelligence, by fending them provifions, by felling 
them arms, by treacheroufiy furrendering a fortrefs; or the 

5\“ 1Ta,nia,n counterfeit the king’s great or privy feal,” 

ttil3 But ,f 3 m?‘n takes wax bearing the impreffion of the great feal off from one patent and fixes 
o another, this is held to be only an abufe of the feal, 

chlT?/ 'rwTS °f * ! HS waS lhe cafc of a certain chaplam who m fuch a manner framed a difpenfation for 
jf jen,ce' Lut the knaviih artifice of a lawyer much 

exceeded this of the divine. One of the clerks in chancery 
C?.t0gfher two pieces of parchment; on the upoermoft of which he wrote a patent, to which he regularly obtained 

the g-^at fcal, the label going through both the Ikins. He 

1 n Cement’ and tak,’nff off ^e written patent, on the blank fkin, wrote a freffi patent of a different import 
fiom the former, and publifhed it as true. This was held 

^ °l tihe^rieat feaI’ bllt 0nI^ a mifpri- , and Sir Edward Coke mentions it with fome indig- 
nation that the paity was living at that day. 5 

6. I he fixth fpecies of treafon under this ftatute is, “ if 

falT™ C°l!ri.tef
rfcit

u 
the kin^s money 5 and if a man bring . fe money into the realm counterfeit to the money of Enm- 

land, knowing the money to be falfe, to merchandife and 
make payment withal.” As to the firft branch, counter- 
ei mg the king s money ; this is treafon, whether the falfe 

money be uttered in payment or not. Alfo if the king’s 
own mmters alter the ftandard or alloy eftabliffied by law, it 
is treafon. But gold and filver money only arc held to be 
within this ftatute. With regard likewife to the fecond 
branch, importing foreign counterfeit money in order to ut- 
ter it here ; it is held that uttenng it, without importing it, 
is not within the ftatute. • ° 

. 7* The laft fpecies of treafon afeertafned by this ftatute is, if a man flay the chancellor, treafurer, or the king’s 
juftices of the one bench or the other, juftices in eyre, or 
ju ices of affize, mid all other juftices affigned to hear and 

etermme, being m their places doing their offices.” Thefe 
igh magiftrates, as they reprefent the king’s majefty du- 

ring the execution of their offices, are therefore for the time 

lv t el m ^ the laW- But this aatute extends on- ' ly to the aTual killing of them; and not to wounding, or a 
re attempt to kill them. It extends alfo only to the of- 

ficers therein fpecified ; and therefore the barons of the ex- 
chequer, as fuch, are not within the protection of this act ; 
but the lord keeper or commiffioners of the great feal now 
feem to be within it, by virtue of the ftatutes 5 Eliz. c. 18. 
and 1 W. and M. c. 21. 

The new treafons, created fince the ftatute 1 M. c. r 
and not comprehended under the defeription of ftatute 2? 
Tdw. Ill may be comprifed under three heads. The firft 
ipeeies relates to Papifts; the fecond to faliifying the coin 
or other royal features, as falfely forging the fign manual, 
pnvy fignet, or privy teal, which ffiall be deemed high trea- 
fon (1 M flat. „. c. 6.) The third new fpecies of high 
realon is fuch as was created for the iecurity of the Protef- 

tant fucceffion ,n the houfe of Hanover. For this purpofe 
after the aft of fettlement was made, it was ena&ed by fta- 
tute 13 and 14 W. IF c. 3. that the pretended prince of 
Wales affuming the title of King James III. ffiotdd be at- 
amted of high treafon ; and it was made high-treaion for 

any o! the king s fubje&s to hold correfpondence with him 
or any perion employed by him, or to remit money for his 
ufe. And by 17 Geo. II. c. 39. it is enaaed, that if any 
of the fons of the pretender ffiall land or attempt to land in 
this kingdom or be found in the kingdom or any of its do- 
minions, he ffiall be adjudged attainted of high-tfeaion; and 

Treafon. 
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carrefcondin^ with them or remitting money to their ufe is 
made high-treafon. By i Ann. hat. 2. c. i7- the 

of hindering the next in incceihon from fucceedmg to the 
crown is hmh-treafon : and by 6 Ann. 0.7..^ any perkm 
fli all malicioufly, advifedly, and dtreftly, by writ mg or print- 
ing, maintain, that any other perfon hath any r.ght to the 
crown of this realm, otherwile than according to the ad of 
fettlement, or that the kings of this realm with the antho- 
rity of parliament are not able to make lav/s to bind the 
crown and its defcent; fuch perfon ihall be guilty of high- 

^The punifhment of high treafon in general is very foiemn 
and terrible. 1. That the offender be drawn to the ga - 
lows, and not be carried or walk ; though u.ually (by cc - 
nivance, at length ripened by humanity into law) a fledge 
or hurdle is allowed, to preierve the offender horn the ex- 
treme torment of being dragged 011 the ground or pave- 
ment. 2. That he be hanged by the neck, and then cut 
down alive. 3. That his entrails be taken out, and burned 
while he is yet alive. 4. That his head be cut off. >'• a 

his body be divided into four parts. 6. That his head and 
quarters be at the king’s difpofal. 

The king may, and often doth, difcharge all the pumfh- 
ment except beheading, efpecially where any o noble blood 
are attainted. For beheading being part of the judgment, 
that may be executed, though all the reft be omitted by 
the king’s command. But where beheading is no part of 
the judgment, as in murder or other felonies, it hath been 
faid that the king cannot change the judgment, a thong 
at the requett of the party, from one fpectes ot deat.i to 

In the cafe of coining, which is a treafon of a different 
complexion from the reft, the punifhment is miLer tor male 
offenders ; being only to be drawn and hanged by the neck 
till dead. But in treafons of every kind the pun A ment o 
women is the fame, and different from that of men. For as 
the natural modefty of the lex forbids the expofmg and 
publicly mangling their bodies, their fentence (which is to 
the full as terrible to fenfe as the other) is to be drawn to 
the gallows, and there to be burned alive. 

For the confequences of this judgment, fee Attainder, 
Forfeiture, and Corruption of Blood. 

Petty or Petit Treafon, according to the flatnte 25 Fd- 
ward III. c. 2. may happen three ways : by a fervant kill- 
ing his mailer, a wife her hufband, or an ecclehaft.cal per- 
fon (either fccular or regular) his fupenor, to whom he 
owes faith and obedience. A fervant who kills his mailer 
whom he has left, upon a grudge conceived againll him cu- 
ring his fervice, is guilty of petty treafon .or the traiter- 
ous intention was hatched while the relation fubhfted be- 
tween them, and this is only an execution of that intention. 
So if a wife be divorced a menfe et thoro, ftill the vinculum 
matrimonii fubfifts; .and if Ike kills fuch divorced hufband, 
•Are is a traitrefs. And a clergyman is underitood to owe 
.canonical obedience to the bifhop who ordained him, to him 
in whofe diocefe he is beneficed, and alfo to the metropolitan 
of fuch fuffragan or diocefan bifhop ; and therefore to kill 
any of thefe is petit treaion. As to the reft, whatever has 
been faid with refpe& to wilful Murder, is alfo applicable 
to the crime of petit treafon, which is no other than murder 
in its molt odious degree ; except that the trial fhall be as 
in cafes of high treafon, before the improvements therein 
made by the ftatutes of William III. But a perfon indict- 
ed of petit treafon may be acquitted thereof, and 'oun

i
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guilty of manflaughter or murder: and in fuch cale it fliomd 
feem that two witneffes are not neceffary, as in cafes of pe- 
tit treafon they are. Which crime is alfo diftinguifhed hom 
iHiurder in its punifhmeut« 

The punifhment of petit treafon in a man, is to he drawn Tieaforj 
and hanged, and in a woman to be drawn and burned : the | 
idea of which latter punifhment ieems to have been handed 
down to us from the laws of the ancient Druids, which con- 
demned a woman to be burned for murdering her hufband ; 
and it is now the ufual punifhment for all forts of treafons 
committed by thole of the female fex. Perfons guilty of 
petit treafon were firft debarred the benefit of clergy by 
ilatute 12 Henry VII. c. 7. which has lince been extended 
to their aiders, abettors, and counfellots, by ftatutes 23 Hen- 
ry VHL c. 1, and 4 & 5 P. and M. c. 4, 

TREASURE, in general, denotes a flore or flock of 
money in referve. . , _ . „ , , 

TREASURF.-Trove, in law, derived from the trench word 
trover, “ to find,” called in Latin thefaurus inventus, is where 
any money or coin, gold, filver, plate, or bullion, is found 
hidden in the eaith or other private place, the owner there- 
of being unknown ; in which cafe the treaiure belongs to 
the king : but if he that’ hid it be known, or afterwards 
found out, the owner and not the king is intrtled to it. 

TREASURER, an officer to whom the treafure of a 
prince or corporation is committed to be kept and duly dif- 
pofed of, in payment of officers and other expences. See 
Treasury. . . a n . 

Of thefe there is a great variety. His majelty ot Lxreat 
Britain, in quality of eledlor of Brunfwick, is arch-treaturer 
of the Roman empire. In England, the principal officers 
under this denomination are, the lord high-treafurer, the 
treafurer of the houfehokl, trealurer of the navy, of the 
king’s chamber, &c. _ _ 

The lord high-treafurer of Great Britain, or hrft comnnt- 
fioner of the trealury, when in commiffion, has under his 
charge and government all the king’s revenue which is kept 
in the exchequer. He holds his place during the king’s 
pleafure ; being inllituted by the delivery of a white flail to 
him. Fie has the check of all tire officers employed m col- 
ledling the eufloms and royal revenues : and in ins gift and 
difpofition are all the offices of the cuftoms in the fevetal 
ports of the kingdom ; eicheators in every county are no- 
minated by him; he alfo makes kales ot the lands belonging 
to the crown. # # -rr -ru 

The office of lord-treafurer is now in commiilion. ^ ine 
number of lords commiffioners is five ; one of whom is thq 
firft lord, whofe annual falary was formerly L. 383, but is 
now L. 4000 ; and who, unlefs he be a peer, is alfo chan- 
cellor ot the exchequer, and prime minitter in the govern- 
ment of this country ; the other lords commiffioners have 
an annual lalary of L. 1600 each. # J 

Treasurer of the Houfehold, is an officer who, in the ab- 
fence of the lord-fteward, has power, with the comptroller 
and other officers of the green-cloth and the lie ward ot the 
Marfhalfea, to hear and determine treafons, felonies, and 
other crimes committed within the king’s palace, fkc 
Household. _ 

There is alfo a treafurer belonging to the eftabhimnent 
of her majeily’s houfehold, &c. 

Treasurer of the Navy, is an officer who receives money 
out of the exchequer, by warrant from the lord high-trea- 
furer, or the lords commiffioners executing that place; and 
pays all charges of the navy, by warrant from the pnncipal 
officers of the navy. , 

’Treasurer of the County, he that keeps the county it ock. 
There are two of them in each county, chofen by the ma- 
jor part of the jufticea or the peace, &c. at their genera 
quarter feffion ; under previous iecurity given for the money 
entrufted with them, and the faithful execution of the turns 
repoied in them. • 

TREASURY, the place wherein the revenues of a prm urc 
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are received, preserved, and difburfed. r 

In England the 
treafury is a part of the exchequer; by feme called the 
Wr exchequer. The officers of his rnajefty’s treafury or 
the lower exchequer, are the lords commiffioners, one of 
whom is chancellor, two joint fecretaries, private fecretary 
to the fir ft lord, two chamberlains, an auditor, four tellers 
a clerk of the pells, uffiers of the receipt, a tally-cutter &c’ 
See each officer under his proper article, Chancellor! 
1 ELLER, 1 ALLY, See. 

Lords of the Treasury. In lieu of one fingle direaor 
and adminiftrator of his majefty’s revenues under the title of 
lord high treafurer, it is at prefent thought proper to put 
that office in commiffion, i. e. to appoint feveral perfons to 
difeharge it with equal authority, under the title of lords 
comrrnffwnrrs of the treafury. 

^ RCAT. loE, a let difeourfe in writing on any fub- 
jeft. 7 

ERE A TY, a covenant between two or more nations • 
or the feveral articles or conditions ftipulated and agreed 
upon between fovereign powers- 6 

TREBLE, in mu'fic, the higheft or moft acute of the 
four parts in fymphony, or that which is heard the cleareft 
and fhnileft in a concert. 

TREBUCHET, Trebucket, Tribuch {Terbkhetum), 
a tumorel or cucking ftool. Alfo a great engine to call 
nones to batter walls. 

I REE. a large vegetable rifing with one woody ftem 
to a confiderable height. 

Trees may be divided into two claffes, timber and fruit- 
trees the firft including all thole trees which ate ufed in 
machinery, (hip-building, &c. or, in general, for purpofes 
of utility ; and the fecond comprehending thofe trees valued 
only, or chiefly,. for their fruit. It is not neceftary to form 
a third clafs to include trees ufed for fuel, as timber is ufed 
for this purpofe where it is abundant ; and where it is not 
abundant the branches of the timber trees, or fuch of them 
as are dwarfifh, unhealthy, or too fmall for mechanical pur- 
pofes, are ufed as fuel. v 

The anatomy and phyfiology of trees have already been 
given under the generic name Plant and Sap. For an 
account of their natural hiftory, fee Natural History, 
left. iii. 

*rees’ *5 we^ known, are natives of particular Gift rifts ; but many of them have been tranfplamed from 
their native (oil, and now flounfit luxuriantly in diftant 
countries, fo that it becomes a matter of very confiderable 
difficulty to aicertain their original foil. The following 
rules are given for tin’s purpofe by. the Honourable Haines 
Barrin;rton. 

i. I he} mud grow in large mafies, and cover confiderable 
trafts of ground, the woods not ending abruptly, by a 
change to other trees, except the fituation and ftrata become 
totally different. 2. They muft grow kindly in copies, and 
moot from the ftool, fo as to continue for ever, if not verycare- 
fufly grubbed up. •$. The feed muft ripen kindly ; nature 
never plants, but where a fucceffion in the greateft proru- 
lion will continue. Laftly, trees that give names to many 
places are probably indigenous. 

T he growth of trees is a curious and interefting fubjeft ; 
yet few experiments have been made to determine what the 
additions are which a tiee receives annually in different pe- 
uods of its age. T he only obfervations which we have feen 
on this fubjeft worth repeating were made by the ingenious 
. ^Baiker, to whom thePhilofophreal Tranfaftions are much 
indebted for papers containing an accurate regifter of the 
Weather, which he has kept for many years. He has drawn 
tip a table to point out the growth of three kinds of trees, 
oaks, allies, and elms; which may be feen in the Philofo. 
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phical Tranfaftions for i788. We lhall give his con- 
clunons. 

1 find (fays he) the growth of oak and afh to be nearly 
t ic aue. . I have fome of both forts planted at the fame 
time, and in the fame hedges, of which the oaks are the 
largeft ; but there is no certain rule as to that. The com- 
mon growth of an oak or an afh is about an inch in girth 
in a year : fome thriving ones will grow an inch and a half; 
the unthriving ones not fo much. Great trees grow more 
timber in a year than Imall ones ; for if the annual growth 
ie an inch, a coat of one-fixth of an inch is laid on all 

round, and the timber added to the body every year is ita 
ength multiplied into the thicknefs of the coat and into 

ihe girth, and therefore the thicker the tree is, the more 
timber is added.” 

Tv e will prefent our readers with a table, fhowing the 
growth of i 7 kinds of trees for two years. The trees grew 
at Cavenham in Suffolk. 

Tree. 

N° 
1 Oak 
2 Larch 
3 Scotch fir 
4 Spruce fir 
; Soanilh chefnut 
6 Elm 
7 Pinafter 
8 Larch 
9 Weymouth pine 

10 Acacia 
11 Beech 
12 Plane occidental 
i 3 Lombardy poplar 
14 Black poplar 
15 Willow 
16 Silver fir - - 
17 Lime 

July 1785. 
F. In. 
O 104- • 
I 
1 
o 
o 
2 
2 
I 

O 
I 
o 
o 
I 
1 
2 
o 
1 

o! 
3i 
5l- 
7i 
71 n 1 

5 

Ju!y 1785. 
F. In. . 

- O II- - 
- 1 3 - 

July 1787. 
In. 

61- 
8 
2* 
9t 
7t 

1 
o 
o 
2 
2 
I 
O 
1 
o 
o 
2 
I 
3 
o 
1 

61 
7t 
9 
4i 
6 
6 

5 

°T 
4 
7 Jr 
7i 
8 

2 11 
2 7* 
1 7 

6>t 
7i 
o 
4i 
2 

I Os 

7x 
61- 
7i 

3t 
5i 
3 
9i 
o 

See Husbandry, 165, where the growth of 11 kinds 
01 trees in 2 1 years is given. 

Trees fometimes attain a very great fize : this rr.uft de- 
pend in a great meafure on the richnefs of foil, but no lefs 
on the degree of heat. Indeed heat is fo effential to the 
growth oi trees, that as we go from the place withm the 
polar circles where vegetation begins, and advance to the 
equator, we find the trees increafe in fize. Greenland, 
celand, and other places-in the lame latitude, yield no trees 

at all; and the Ihrubs which they produce are dwarfifh ; 
whereas, nr warm climates, they often grow to an immenfe 
lize. . Mr Maifnam faw fpruce and fiHver-fos in the dock- 
yard m Venice above 4c yards long, and one of 39 vards 
was 18 inches diameter at the fmall end. He was mformed 
that they came from Switzerland. 

ihe largeft tree in Europe, mentioned by travellers, is 
the chefnut tree on mount Etna, already deferibed under 
the article Etna, n° 18. It is a certain fact that trees 
acquire ?. very great fize in volcanic countries. Befide the 
multitude of fine groves in the neighbourhood of Albano in 
Italy, there are many detached oaks 20 feet in circum- 
ference, and many elms of the fame fize, efpecially in the 
romantic way to Eaftelio, called the Galleria. In travel- 
ling by the fide of the lake of Bolfena, the road leads us 
throu.Ti an. immenfe number of oaks, fpread upon beautiful 
hills. Where the lava has been fufficiently loftened, they 
are clean and ftraight, and of a confiderable fize ; but where 
the lava has not been converted into a foil proper for ftrong 
vegetation, they are round-headed, and of lefs bignefs : howl 
ever, taken all together, they make a magnificent appear- 

ance , 
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an«; ?.nd the fpot Ufelf ought to ranked ^ 
parts of Italy. The lame may be obfmed of the fmaU 
lake of Vico, encompaffed with gentle riUngs, thaF>.re all 

^ome'y^teveTeen found In Britain 60 feet rot.nd. 
Palms in Jamaica attain the height of 200 feet J and lome 
of the Dines in Norfolk Tfland are 2B0 feet high. 

Of all the different kinds known in Europe, oak is he 
for building ; and even when it lies expofed to air and wa- 
ter there is none equal to it. Fir-timber is the next in de- 
cree of eoodnefs for building, efpecially m England, where 
they build upon leafes. It differs from oak m this that 
requires not much feafonlng, and therefore no great ftock 
required before hand. Fir Is ufed tor flooring, wainfcm mg|, 
jmd the ornamental parts of building within doois. Elm 
the next in ufe, efpecially in England and h rante : it is vc y 
tough and pliable, and therefore cafily worked it does not 
readily fplit ; and it bears driving of bolts and nails oe t 
than any other wood ; for which reafon it is chiefly ufed 
by wheel wrights and coach-makers, for Shafts, naves, &c. 
Beech is alfo uied for many purpofes : it is very tou^ an - 
white when young, and of great ftrength ; but liable to 
warp very much when expofed to the weather, and to b 
worm-eaten when tiled within doors; its greatett ufe is m 
planks, bedlteads, chairs, and other household goods^ Aflt 
is likewife a very ufe'ul wood, but very fcarce in mofl pa ts 

f EuTone it Serves in buildings, or for any other me, 
when tcreened from the weather; handfpikes and oars are 
chiefly made of it. Wild chefnut timber is by many efteemed 
to be as good as oak, and feems to have been much med in 
old buildin is; but whether thefe trees are more Icarce at 
pre ent than formerly, or have been found not to aniwer fo 
well as was imagined, it is certain that this timber is_ now 
but little ufed. Walnut-tree is excellent for the joinei s 
ufe, it being of a more curious brown colour than beech, 
and not fo fubjea to the worms • he poplar, abcl, and 
afpen trees, which are very little different from each other, 
are much ufed inftead of fir; they look well, andaie toughei 
end harder. See Quercus, Oak, Pinus, Llmus, I la- 
TANUS, POPULUS, &C 1 r M J 

' The goodnefs of timber not only depends on the foil and 
fituation in which it Hands, but hkewife on the feafon 
wherein it is felled. In this people diiagree very muc 1 , 
Tome are for having it felled as foon as its is npe, 
others in the fpring, and many in the autumn. But as the 
ho and moifture of timber is certainly the caute that it 
peri flies much fooner than it otherwife would do; it feems 
evident, that timber fhould be felled when there is the eaft 
fap in it, viz. from the time that the leaves begin to fall till 
the trees begin to bud. This work ufually commences 
about the end of April in England, becaufe the bark then 
rifes moH freely ; for where a quantity of timber is to be 
felled, the ftatute requires it to be done then, tor the ad- 
vantage of tanning. The ancients chiefly regarded the age 
of the moon in telling their timber ; their rule was to tell 
it in the wane, or four days after the new moon, or tome- 
times in the laft quarter. Pliny advifes it to be in tke very 
inftant-of the change; which happening to be in the laft day 
of the winter folftice, the timber, fays he, will be mconup- 

^Timber thould likewife be cut when of a proper age ; for 
when it is either too young or too old, it will rot be fo durable 
as when cut at a proper age. It is faid that oak ^ould not 
be cut under 60 years old, nor above 200. i imber, ow- 
ever, Ihould be cut in its prime, when almoft fully grown, 
and before it begins to decay ; and this will be fooner or 
later according to the drynefs and moiftnefs of the toil 
.where the timber grows, as alfo according to the bigneis or 
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the trees ; for there are no fixed rules in felling of timber, Tree, 
experience and judgment muft direct here as 111 moft other 

Great attention is neceffary in the feafoning of timber. 
Some advife the planks of timber to be laid for. a few days 
in fome pool or running ftream, in order to extinct the fap, 
and afterwards to dry them in the fun or air. By tins 
means, it is faid, they will be prevented from either chop- 
ping, cafting, or cleaving ; but againft fhrinking there is no 
remedy. Some again are for burying them in the earth, 
others in a heat ; and fome for fcorching and feafoning them 
in fire, efpecially piles, pofts, &c. which are to ftand in 
water or earth. The Venetians firft found out the method 
of feafoning by fire; which is done after this manner : They 
put the piece to be feafoned into a ftrong and violent flame ; 
in this they continually turn it round by means oi an engine, 
and take it out when it is everywhere covered with a black 
coaly cruft ; the intetnal part of the wood is thereby fo 
hardened, that neither earth nor water can damage it for a 
long time afterwards. ' . t . 

li)r Plott fays, it is found by long expeiience, that the 
trunk or body of the trees, when barked in the iprinr, and 
left Handing naked all the fammer expofed to the fun and 
wind, are fo dried and hardened, that the fappy part in a 
manner becomes as firm and durable as the heart itfelf. 
This is confirmed by M. Euffon, who, in 173^ prefented 
to the royal academy of fciences at Paris a memoir, intitled, 
“ '\n eafy method of Increafing the folidity, ftrength, and 
duration of timber for which purpofe he obferves, “ no- 
thing more is neceflary than to ftrip the tree entiiely of its 
bark during the feafon of the nfing of the fap, and to 
leave it to dry completely before it be cut down. 

By many experiments, particularly delcribed in that effay, 
it appears, that the tree fhould not be felled till the third 
year after it has been fttipped of the bark ; that it is then 
perfectly dry, and the lap become almoft as ftrong as the 
reft of the timber, and ftronger than the heart of any other 
oak tree which has not been fo ftripped ; and the whole of 
the timber ftronger, heavier, and harder ; from which he 
thinks it fair to conclude, that it is alfo mo' e durable. “ It 
would no longer (he adds) be neceffary, if this method were 
praaifed, to cut off the fap ; the whole of the tree might 
be ufed as timber ; one of 40 years growth would ferye all 
the ourpofes for which one of 60 years is now required; 
and this pvaAice would have the double advantage o* m- 
creafing the quantity, as well as the ftrength and iohdity, 
of the timber.” 

The navy board, in anfwer to the inquiries of the com- 
miffioners of the land revenue, in May 1789, informed them, 
thay they had then Handing fome trees ftripped of their 
bark two years before, in order to try the experiment of 
building one hah of a floop of war with that timber, and 
the other half with timber felled and ftripped in the com- 
mon way. 1 his very judicious mode of making the expe- 
riment, if it be properly executed, will undoubtedly go far 
to after tain the ‘effeas of this praAice. We are forry that 
we are not able to inform our readers what was the refult or 
the experiment. „ r r j j 

After the planks of timber have been well leaioned and 
fixed in their places, care is to be taken to defend or pre- 
ftrve them ; to which the fmearing them with linfeed oil, 
tar, or the like oleaginous matter, contributes much. The 
ancients, particularly Hefiod and Virgil, advife the fmoke- 
drying of all inftruments made of wood, by hanging them 
ud in the chimneys where wood-fires are ufed. The Dutch 
preferve their gates, portcullices, drawbridges, fluices, &c. 
by coating them over with a mixture of pitch and tar, 
whereon they ftrew fmall pieces oi cockle and other !hel!s» beaten 
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beaten almofl to powder, and mixed with fea-fand, which n^bef.des from 8,^00 to to,000 loads expended annually 
mcrufts and arms them wonderfully ag-amft all aTaults of by the Eaft India company within the fame period (a). 
wind and weather. When timber is felled before the fan The price of wood has rifen in proportion to the de- 

Tr"? 
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__ perfeftly at reft, it is very fubjeft to worms; but to 
prevent and. cure this, Mr Evelyn recommends the following 
remedy as the moft approved : Put common fulphur into 
a cucurbit, with as much aquafortis as will cover it three 
fingers deep ; diftil it to drynefs, which is performed by 
two or three rectifications. Lay the fulphur that remains 
at bottom, being of a blackifh or fand red colour, on a 
marble, or put it in a glafs, and it will diftblve into an oil; 
with this oil anoint the timber which is infected with worms. 
This, he fays, will not only prevent worms, but preferve 
all kinds of woods, and many other things, as ropes, nets, 
and mafts, from putrefaftion, either in water, air, or fnovv. 

An experiment to ’determine the comparative durability 
of different kinds of timber, when expofed to the weather, 
was made by a nobleman in Norfolk ; of which an account 

,7 is given by Sir Thomas Beevor. This nobleman, in the 
Ayv'turc1774, ordered three poits, forming two Tides of a qua- 

’1 drangle, to be fixed in the earth on a rifing ground in his 
park. Into thele polls were mortifed planks, an inch and 
an half thick, cut out of trees from 30 to 47 years growth. 
Thefe, after Handing 10 years, were examined, and found 
in the following Itate and condition : 

The cedar was perfeClly found ; larch, the heart found, 
hut the lap quite decayed ; fpruce fir, found ; filver fir, in 
decay ; Scotch fir, much decayed ; pinlaftei, quite rotten ; 
chefnut, perfectly found ; abele, found ; beech, found ; wal- 
nut, in decay ; fycamore, much decayed ; birch, quite rot- 
ten. Sir Thomas Beevor juftly remarks, that the trees 
ought to have been of the fame age ; and Mr Arthur Young 
adds, they ought to have been cut out of the fame plan- 
tation. 

The immenfe quantity of timber confumed of late years 
in Ihip-building and other purpofes has diminilhed in a 
very great degree the quantity produced in this country. 
On this account, many gentlemen who wifti well to their 
country, alarmed with the fear of a fcarcity, have ftrongly 
recommended it to government to pay fome attention to the 
cultivation and prefervation of timber. 

We find, on the bell authority, that of Mr Irving in- 
fpeftor general of imports and exports, that the (hipping of 
England in 1760 amounted to 6,107 number, the ton- 
nage being 433,922 ; and the (hipping in Scotland amount- 
ed to 976 in number, the tonnage being 52,818. In 1788 
the whole (hipping ot Britain and Ireland and their colonies 
amounted 1013,800, being 1,3 59,752 tons burden, and em- 
ploying 107,925 men. The tonnage of the royal navy in 
the fame year was 413,667. We a’e informed alfo, on 
what we confider as the bed authority (the report of the corn- 
mi (boners of the land revenue), that the quantity of oak tim- 
ber, o( Englilh growth, delivered into the dockyards from 
T760 to 1788 was no lefs than 768,676 loads, and that 
the quantity ufed in the merchants yards in the fame time 
was 516,630 loads ; in all 1,285,306 loads. The foreign 
oak ufed in the fame period was only 137,766 loads. So 
that, after dedufting the quantity remaining in the dock- 
yards in 1760 and 1788, and the foreign oak, there 
will remain about 1,054,284 loads of Englifh oak, confumed 
in 28 years, which is at an average 37*653 loads per an- 
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mand and to its diminution. At the conqueft, woods were 
valued, not by the quantity of tn-r.ber which they contain- 
ed, but the number o: twine which the acorns could fup- 
poit. In 1608, oak in the iorefts was fold at 103. per load, 
and fire-wood for 2 s. per load. In 1 663 or 1665, in navy 
contrails from L. 2 to 2I. 15 s. 6d. per load was given. In 
1756 it rofe to 4I. 5s. i>er load, and 3s. in addition, becaufe 
no tops are received. Plank four inch fold in 1769 forL. 7 
a load, three inch 1^.6; which prices were the fame in 1792. 

So great an expenditure of valuable timber within fo (hort 
a period, gives reafon to (ear that the forefts of this country 
will foon be entirely difmantled, unlefs fomething is done to 
ratfe frefh fupplies. The building of a 70 gun (hip, it is 
laid, would take 40 acres of timber. This calculation is 
indeed fo exceffive, that it is fcarcely credible. This, how- 
ever, is no exaggeration. According to the prevailing ool- 
nion of experienced furveyors, it will require a good foil 
and good management to produce 40 trees on an acre, 
which, in a hundred years, may, at an average, be computed 
at two loads each. Reckoning, therefore, two loads at 
81. 16s. one acre will be worth L.350, and confequently 
40 acres will only be worth L. 14,200. Now a 70 gun (hip 
is generally fuppofed to'coft L.70,000 ; and as (hips do not 
lail a great many years, the navy continually requires new 
(hips, fo that the forefts mud be dripped in a century or 
two, unlefs young trees are planted to fupply their place. 

Many plans have been propofed for recruiting the forefts. 
Premiums have been held forth to individuals"; and it has 
been propofed that the crown-lands fhould be fet a part for 
the fpecial purpofe of raifing timber. With refpedl to in- 
dividuals, as they mull generally be difpofed to fow or plant 
their lands with thofe vegetables which will heft reward 
their labours, it is not to be expe&ed that they will let 
apart their fields for planting trees unlefs they have a great- 
er return from them than other crops. But bad mud that 
land be which will not yield much more than-L. 350 pro- 
duce in too years. But though it be evident that good land 
will produce crops much more lucrative to the proprietor 
than timber, yet dill there are lands or pieces of land which 
might be applied with very great advantage to the produc- 
tion of wood. Uneven ground, or the fides of fields where 
corn cannot be cultivated, might very properlybe fet apart for 
this- purpofe ; barren lands, or fuch as cannot be cultivated 
without great labour and expence, might alfo be planted. 
Hedge-rows and clumps of trees, and little woods fcattered 
lip and down, would (belter and defend the fields from de- 
drudlive winds, would beautify the face of the country, 
render the climate warmer, improve barren lands, and 
furnifti wood for the arts and manufactures. 

But to cultivate fored timber has affo been thought i,{ 
fnch national importance, that it has been deemed worthy 
of the attention of government, ft has been prppofed to 
appropriate fuch part of the crown-lands as are fit for the 
purpofe folely (or producing timber for the navy. This 
appears a very proper fcheme in fpeculation; but it has been 
objected, that for government to attempt the farming- of 
foreds would be really to edablifti groups of officers to 
pocket falaries for doing what, it is well known, will never 

4 B be 

(a) A writer in the Bath Tranfaftions fays, that the aggregate of oaks felled in England and Wales for 30 years pad 
.‘rath amounted to 320,000 loads a-year ; and affirms that he has documents in his podeffion founded on indifputable fadts. 
*1(16 difference between this account, and that which we have given in the text from the report of the commiffioners, vve 
leave to be reconciled by thofe who have proper opportunities. We give the fads merely on the authority of others. 
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Tree, be done at all. But to this objection we reply, that fuch 

—v—" an agreement might be made with the infoedors of forefts, 
as to make it their own intereft to cultivate trees with as 
much care as poflible. Their falary might be fixed very 
low, and raifed in proportion to the number of trees which 
they could furnilh of fuch a fize in a certain number of 
years. After all, we muft acknowledge, that we mull de- 
pend greatly on Ruffia, Sweden, Norway, and America, for 
fupplying us with timber ; and while thefe countries take 
our manufa&ures in exchange, we have no reafon to com- 
plain. Still, however, we ought furely not to neglect the 
cultivation of what is of io much importance to our exiltence 
as a nation, for it may o:ten be impoflible in time of war to 
obtain timber from foreign countries. 

In the beginnin i of this article we mentioned the gene- 
ral divifion of trees into timber or foreft-trees and fruit 
trees. We have already faid all that our limits will permit 

Tree 

European 
Magaz, 
March 
I79I 

refpeding the former: we will now, therefore,^ fay ion.e 
thing of the latter. Our obfervations fhall be confined to the 
methods of preierving fruit trees in bloffom from the effeds 
of froft, and from other difeafes to which they are liable. 

T-uropadi The chevalier de Rienenberg of Prague, we are told, has 
Magazine, difcovered a method of effedually preferving. trees in blof- 

L fom from the fatal effeds of thofe frofts which fometimes 
in the fpring deftroy the moft promiling hopes of a plenti- 
ful crop of fruit. His method is extremely fimple. _ He 
furrounds the trunk of the tree in bloffotn with a witp of 
ft raw or hemp. The end of this he finks, by means of a 
ftone tied to it, in a veffel of fpring water, at a little di- 
ftance from the tree. One veffel will conveniently ferve 
two trees; or the cord may be lengthened fo as to furround 
feveral, before its end is plunged into the water. It is 
neceffary that the vcffel be placed in an open fituation, and 
by no means fhaded by the branches of the neighbouring 
trees, that the froft may produce all its effed on the water, 
by.means of the cord communicating with it.— i his pre- 
caution is particularly neceffary for thofe trees the flowers 
of which appear nearly at the fame time as the leaves ; 
which trees are peculiarly expofed to the ravages of the 
froft. The proofs of its efficacy, which he had an opportu- 
nity of obferving in the fpring of 1787, were remarkably 
ftriking. Seven apricot efpaliers in his garden began to 
bloffom in the month of March. Fearing that they would 
fuffer from the late frofts, he furrounded them with cords 
as above direded. In effed, pretty fharp frofts took place 
fix or eight nights : the apricot-trees in the neighbouring 
gardens were all frozen, and none of them produced any 
fruit, whilft each of the chevalier’s produced fruit in abun- 
dance, which came to the greateft perfedion. 

The following is the method propofed by Mr William" 
Forfyth for curing injuries and defeds in trees ; for which 
a reward was given to him by his majefty, on condition 
that he fhould make it public. It is equally applicable to 
foreft as to fruit trees ( b ). 

Take one bufhel of frefh cow-dung, half a bufhel of lime 
rubbifh of old buildings (that from the ceilings of rooms is pre- 
ferable) ; half a bufhelof wood-afhes \ and a fixteenth part of 
a bufhelof pit or river fand. The three laft articles are to be 
fifted fine before they are mixed ; then work them well to- 
gether with a fpade, and afterwards with a wooden beater, un- 
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til the ftuff is very fmooth, like fine plafter ufed for the ceil- 
ings of rooms. The compofition being thus made, care ~ 11. 
muft be taken to prepare the tree properly for its applica- 
tion by cutting away all the dead, decayed, and injured 
parts, till you come to the frefh found wood, leaving the iur- 
faee of the wood very fmooth, and rounding off the edges 
of the bark with a draw-knife, or other inftrument, per- 
feaiy fmooth, which muft be particularly attended to. 
Then lay on the plafter about one-eighth of an inch thick 
all over the part where the wood or bark has been fo cut 
away, finifhing off the edges as thin as poffible. Then take 
a quantity of dry powder of wood-afhes, mixed with a fixth 
part of the fame quantity of the afhes of burnt bones; put 
it into a tin box, with holes in the top, and fH.ke the 
powder on the furface of the plafter, till the whole is cover, 
ed over with it, letting it remain for half an hour to abftitb 
the moifture ; then apply more powder, rubbing it on 
gently with the hand, and repeating the application of the 
powder, till the whole plafter becomes a dry fmooth fur- 

All trees cut down near the ground fhould have the fur- 
face made quite fmooth, rounding it off in a fmall degree, 
as before mentioned ; and the dry powder diretled to be. 
ufed afterwards fhould have an equal quantity of powder of 
alabafter mixed with it, in order the better to renft the 
dripping of trees and heavy rains. If any of the compo- 
fition be left for a future occafion, it fhould be kept in a 
tub or other veffel, and urine of any kind pouied on it, fo 
as to cover the furface ; otherwife the atmofphere will great- 
ly hurt the efficacy of the application. Where Hme-rubbifh 
of old buildings cannot be eafily got, take powdered chalk, 
or common lime, after having been (taked a month at halt. 
As the growth of the tree will gradually affect the plafter, 
by raifing up its edges next the bark, care fhould be taken, 
where that happens, to rub it over with the finger when oc- 
cafion may require (which is heft done when moiftened by 
rain), that the plafter may be kept whole, to prevent the 
air and wet from penetrating into the wound. 

By this procefs, fome old worn-out pear trees, that bore 
only a few fmall, hard fruit, of a kernelly texture, were 
made to produce pears of the belt quality and fineft flavour^ ^ 
the lecond fummer after the operation ; and in four or five tprKik 
years they bore fuch plenteous crops, as a young healthy 
tree would not have produced in four times that penod. 

By this procefs, too, fome large ancient elms, in a moft 
decayed ftate, having all their upper parts broken, and.a 
fmall portion only of the bark remaining, fhot out ftems 
from their tops, above thirty feet in height, in fix or feven 
years from the firft application of the compofition. 

Thus may valuable fruits be renovated ; and foreft trees* 
which are ufeful or ornamental from their particular fitua- 
tion, be preferved in a flounfhing ftate. But what is far 
more interefting, a perfect cure has been made, and found 
timber produced, in oak trees, which had received very con- 
fiderable damage from blows, bruifes, cutting of ecep let? 
ters, the rubbing off the bark by the ends of rollers, or 
wheels of carts, or from the breaking of branches by ftorms, 

TREFOIL, in botany. See Trifomum- 
TREMELLA, in botany ; a genus of plants belonging 

to the clafs of cryptogamiay and natural order of algx. It 

(b) A pafte for covering the wounds of trees, and the place where grafts are inferted, was discovered lo"? ae°- . ^ f 
recommended in a Treatife on Fruit Trees, publifhed by Thomas Hitt in 17*5 5 « ^r-d edtUcn of which, w‘th 
was publifhed in 1768. It confifts of a mixture of clay and cows-dung diluted with water ^his patte h d.e^to be 
laid on the wound with a brufh ; it adheres firmly, he fays, without cracking til t le woun iea s. ForfYth,9 

gentleman, to whofe opinion and experience v/e pay great relped, that this pafte anfwers every purpofe w Inch M y 
can ferve, 3 
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tcUiU" Is a rrelatln^ns membranous fubftance ; tbe parts of tbe fmc- 

II tiftcation fcaredy >vifible. There are 11 fpecies ; of which 
r<nr' five are indigenous; the noftoc, lichenoides, verrucofa, hemi- 

fphenca, and purpurea, 
1. The u(Jloc> or jelly rain tremella, is found in paftures 

and by the fules of gravel-walks in gardens after rains 5 not 
uncommon in fpring, fummer, and autumn. It is a mem- 
branaceous, pellucid, and gelatinous fubftance, without any 
vifible root ; of a yellowifh dull green colour ; affuming 
various forms, either round, angular, plaited or folded to- 
gether irregularly, like the iiiteftines, or a pocket-handker- 
chie‘, an inch or two or more in diameter : foft to the 
touch when moift ; but th:n, membranaceous, and brittle, 
when.dry; and of a black fufcous colour,—The ancient 
alchemiits called this vegetable the flowers of heaven, and 
imagined that from it they would procure the univerfal 
menftruum : but all their relearches ended in diicovering 
that by diftillation it yielded feme phlegm, volatile fait, and 
empyreumatic oil. It has been extolled in wounds, ulcers, 
&c. but no regard is ever paid to it by judicious pradli- 
tioners. Dr Darwin fays, he has been well informed that 
this tremella is a mucilage voided by herons after they have 
eaten frogs ! ! 2. The lichenoides, or tranfnarent tremella, is 
eredf, plane, margin curled, lacinulated, and brown. It 
grows on heaths and in woods, &c. 3. Verrucofa, or warty 
tremella, is tubercular, folid, wrinkled, roundifh, and re- 
fembling a bladder ; it is of a blackifn yellow. It grows on 
hones in rivulets. 4. Hesnifpberica, or fea tremella, is fcattered 
among confervas, fuel, &c. 5. Purpurea, or purple tremella, 
is globular, feffile, folitary, and fmooth. It grows on ditch- 
banks about London. 

TREMELLIUS (Emmanuel), a Jew by birth, was 
born at Ferrara in the year 1510. He was fo carefully 
educated as to become a great matter of the Hebrew 
tongue : he was converted to Chriftianity by the celebrated 
Peter Martyr. After travelling to Germany and England, 
he was made profeffor of Hebrew, firft at Heidelberg, and 
then at Sedan, where he died in 1 <;8o. He tranflated the 
Hebrew Bible and Syriac Teftament into Latin ; in the 
former he was affifted by Junius, who afterwards corre&ed 
the fecond edition in 1587. This work was received by 
the Proteflant churches with great approbation. 

TREMOR, an involuntary {baking, chiefly of the hands 
and head, fometimes of the feet, and fometimes of the tongue 
and heart.—Tremors arifing from a too free ufe of fpirituous 
liquors require the fame treatment as palfies. 

TRENCHES, in fortification, are ditches cut by the 
befiegers, that they may approach the more fecurely to 
the place attacked ; whence they are alfo called lines of ap- 
proach, 

TRENT (bifhopric of), a province-of Germany, in the 
circle of Auftria, near the frontiers of Italy, is bounded on 
the north by Tirol ; on the eatt, by the Feltrino and 
Bellunefe ; on the fouth, by Vicentino, the Veronefe, Bref- 
ciano, and the lake de Garda ; and on the weft, by the 
Brefciano and the lake de Garda. The foil is faid to be 
pretty fruitful, and to abound in wine and oil. 

Trent, a city of Germany, and capital of the bifhopric 
of that name, is a very ancient place, and Hands in a fertile 
and plealant plain, in the midft of the' high mountains of 
rjie Alps. The river Adige wafties its walls, and creeping 
for fome time among the hills, runs iwiftly into Italy. Trent 
has three confiderable churches, the principal of which is the 
cathedral: this is a very regular piece of arehitedture. The 
church of St Maria Major is all of red and white maible ; 
and is remarkable (or being the place where the famous 
council of Trent was held, whole decifions are now the 

Handing rule of the Romifh church. E. Long, 11. e. N. Trent 
Lat. 46. 10. ^ i 11 

I rent, one of thelargeft rivers in England, which rifes ;‘f’T* 
in the Moorland of StafFordfhire, and runs fouth-weft by 
Newcaftle*under-Line ; and afterwards dividing the county 
in two parts, runs to Burton, then to Nottingham and 
Newark ; and fo continuing its courfe due north to Gainf- 
boroughon the confines of Lincolnfhire, it joins feveral rivers, 
and falls into the Humber. 

Trent (council of), in eccleftaftical hiftory, denotes the 
council aflcmbled by Paul III. in 1545, and continued by 
25 fefhons till the year 1 563, under Julius 1II. and Pius IV. 
in order to correct, illuflrate, and fix with perfpicuity, the 
dodtrine of the church, to reftore the vigour of its diicipline, 
and to reform the lives of its minifters. The decrees of 
this council, together with the creed of pope Pius IV. con- 
tain a fummary of the dodtrines of the Roman Catholics. 
Thefe decrees were fubferibed by 255 clergy, confifting of 4. 
legates, 2 other cardinals, 3 patriarchs, 25 archbifhops, 168 
bifhopsjbefides in Trior clergy. Of thefe 150 came from Italy; 
of courfe the council was entirely under the influence orthe 
pope. For a more particular account of the council of 
Trent, fee Mojheim's Church Hijlory, the Modern Univerfal 
Hijlory, Vol. XXIII. and Father Paul's Hiftory of the 
Council of Trent. 

TRENTON. See New Jemey. 
TREPANNING. See Surgery, n° 186. 
TRES tabernie (anc. geog.), a place in Latium, lying 

on the Via Appia, on the left or iouth fide of the river 
Aftura, to the north of the Paludes Pomptinae. Its ruins 
are now feen near Citterna, a village in the Compagna di 
Roma, 2 1 miles from Rome, whence the Chriftians went 
out to meet St Paul. 

TRESPASS, in law, fignifies any tranfgreffion of the 
law, under treafon, felony, or mifprifion of either : but it is 
commonly uied for any wrong or damage that is done by 
one private perfon to another, or to the king in his foreft. 

TRESSLE-trees, in fhip-building, two ftrong bars of 
timber fixed horizontally on the oppofite fides of the lower 
matt-head, to fupport the frame of the top and the weight 
of the top-matt. 

TRESSURE, in heraldry, a diminutive of an orle, ufual- 
ly held to be half the breadth thereof. 

TRET, in commerce, an allowance made for the watte 
or the dirt that may be mixed with any commodity ; which 
is commonly four pounds in every 104 pounds weight. 

TREVERI, or Treviri (anc. geog.), an ancient and 
a powerful people both in horfe and foot, according to 
Casiar ; extending far and wide between the Meuie and the 
Rhine. Then chief town was called Treveris. Now Triers 
or Treves. 

T REVES, or Triers (in Latin Trevere, Trevers, Trevi- 
ris, or Augufta Trevirirum), the capital of a German arch- 
bittiopric of the fame name, Hands 60 miles weft of Mentz, 
52 fouth of Cologne, and 82 north of Stralburg. This 
city vies with moft in Europe for antiquity, having been a 
large and noted town before Auguftus fettled a colony in 
it. It was free and imperial till the year 1560, when it was 
furprifed and fubjefted by its archbifhop James III. It 
Hands on the Mofelle, over which it has a fair ftone bridge. 
The cathedral is a large building ; and near it Hands the 
eieftor’s palace, which not long ago was rebuilt. Here 
are three collegiate and five parifti churches, three colleges 
of Jeluits, thirteen monatteries and nunneries, an univeriity 
founded in 1472, a houle of the Teutonic order, and ano- 
ther of that of Malta, with iome remains of the ancient Ro- 
man theatre. Roman coins and medals are often found in 
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(he ruins! the old city. In the cathedral they pretend to, 
have our Saviour’s coat and St Peter’s daft, to which they 
afcribe miracles. The private houfes here are mean ; and 
the city is neither well fortified nor inhabited. E. Long. 
6.41. N. Lat. 49.45, 

TRIAL, in law, the examination of a caufe according 
to the laws of the land' before a proper judge ; or it is the 
manner and order obferved in the hearing and determining 
of caufes. 

Trials are either civil or criminal. 
I. Civil Trials. 'I he fpecies of trials in civil cafes are 

feven : By record; by infpethon, or examination ; by certifi- 
cate ; by ‘ivlin fits ; by wager of battel; by wager of hav; 
and by jury. The firlt fix are only had in certain fpecial 
or eccentrical cafes, where the trial by jury would not be 
fo proper or effedlual: ( See them explained under their 
reipeftive titles). The nature of the laft, that principal 
criterion of truth in the law of England, ftiall be explained 
in this article. 

- As trial by jury is efteemed one of the moft important 
privileges which members of fociety can enjoy, and the bid- 
v/ark of the Britifh conftitution, every man of refleftion 
■mull be ftimulated by the defire of inquiring into its origin 
and hiftory, 33 ’well as to be acquainted with the forms and 
advantages by which it is accompanied. We will therefore 
begin with tracing it to its origin. Its inftitution has been 
aicribed to our Saxon anceftors by Sir William Blackftone. 

“ Some authors (fays that illuftricus lawyer) have endea- 
voured to trace the original of juries up as hi<di as the Bri- 
tons themfelves, the firlt inhabitants of our ifland ; but cer- 
tain it is, that they were in ufe among the earlieft Saxon 
colonies, their inilitution being afcribed by bifhop NicftoUcn 
to Woden himfelf, their great legillator and captain. Hence 
it is, that we may find traces of juries in the laws of all 
thofe nations which adopted the feodal fyftem, as in Ger- 
many, France, and Italy ; who had all of them a tribunal 
compofed of twelve good men and true, bom homines, ufual- 
ly the vaftals or tenants of the lord, being the equals or peers 
of the parties litigant; and, as the lord’s vafials judged each 
other in the lord’s courts, fo the king’s vafials, or the lords 
themfelves, judged each other in the king’s court. In England 
we find aftual mention of them fo early as the laws of king 
Ethelred, and that not as a new invention. Stiendiook afcribes 
the invention of the jury, which in the I'entonic language 
is denominated nembda, to Regner king of Sweden and 
Denmark, who w’as contemporary with our king Egbert. 
Juft as we are apt to impute the invention of this, and fume 
other pieces of juridical polity, to the fuperior genius of 
Alfred the Great; to whom, on account of his having done 
much, it is ufual to attribute every thing : and as the tradi- 
tion of ancient Greece placed to the account of their own 
Hercules whatever atchievement was performed fuperior to 
the ordinary prowefs of mankind. Whereas the truth feems 
to be, that this tribunal was univerfally eftablifhed among all 
the northern nations, and fo inter woven in their very con- 
ftitution, that the earlieft accounts of the one give us alfo 
home traces of the other.” 

This opinion has been controverted with much learning 
and ingenuity by Dr Pettingal in his Enquiry into the Lie 
and Practice of Juries among the Greeks and Romans, 
who deduces the origin of juries from thefe ancient nations. 

He begins with determining the meaning of the word 
in the Greek, and judices in the Roman, writers. “The 

common acceptation of thefe words (fays he), and the idea 
generally annexed to them, is that of prejidents of courts y or, 
as we call them, judges ; as fuch they are underilood by 
commentators, and rendered by critics. Dr Middleton, in 
his life of Cicero, exprefsly calls the judices, judges of the 
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bench: and Archbifhop Potter, and in ftort all modem 
writers upon the Greek or Roman orators, or authors in ge- 
netal. exorefs and 'judices by Inch terms as convey the 
idea of [ref dents in courts oj jvjlice. 1 he propriety of this is 
doubted of, and hath given occafion for this inquiry ; in 
which is fhown, from the beft Greek and Roman authori- 
ties, that neither the ©f the Greeks, or iht judices of 
the Romans, ever fignified prefideuts m courts of judicature, ov 

judges of the bench ; but, on the contrary, they werediftin- 
guifired from each other, and the difterence of their duty 
and fund ion was carefully and clearly pointed out by the 
orators in their pleadings, who were the beft authorities in 
thofe cafes, where the queftion related to forms of law, and 
methods of oroceedimg in judicial affairs and criminal proeeis. 

The prefidents of the courts in criminal trials at Athens 
were the nine archons, or chief magiftrates, of which whoever 
preiided was called j orprefidentof the court, 
i hefe nine preiided in different cautes peculiar to each ju- 
rifdiftion. The archon, properly fo called, had belonging 
to his department all pupillary and heritable cafes; the 
/Wixsuf or rex facrorum, the chief prieft, all cafes where 
religion was concerned; the polerr.archus, or general, 1 he 
affairs of the army and all military matters ; and the fix, 
the fmotheise, the other ordinary fuits. 

Wherever then the t <fi)tasrai, or judicial men, are 
addreffed by the Greek orators in their Ipeeches, they are- 
not to be uuderitood to be the pretiding magiftrates, but 
another clafs of men, who were to inquire into the fiats 
of the caufe before them, by witneffes and other methods of 
coming at truth; and after inquiry made and witneffes 
heard, to report their opinion and verdibt to the prelident, 
who was to declare it. 

The revtral fteps and circumftances attending this judicial 
proceeding are fo iimilar to the forms obferved by our jury, 
that the learned reader, for Inch I mull iuppofe him, can- 
not doubt but that the nature, intent, and proceedings of 
the ttr.angiov among the Greeks were the fame with the Fug* 
lifh jury ; namely, for the protection of the lower people 
from the power and oppreffion of the great, by adminiftering 
equal law and juttice to ail ranks ; and therefore when the 
Greek orators directed their fpeeches to the hxarag 
as we fee in DemofU)enes, vEfchines, and Lyfias, we are to 
underftand it in the lame ienfe as when our lawyers at the 
bar fayg Gentlemen oj the jury. 

So likewife among the Romans, the judices, in their 
pleadings at the bar, never fignified judges ot the bench, or 
prefidents of the court, but a body or order of men, 
office in the courts of judicature was ditlintt from 
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office in the courts of judicature was diftinrit from that of 
the praetor or judex quejltonis, whiclr aniwered to our judge 
of the bench, and was the fame with the archon, 01 
itxas^ix, of the Greeks : whereas the duty ot the judices 
confifted in being impannelied, as we call it, challenged, and 
fwore to try uprightly the cafe before them; and when 
they had agreed upon their opinion or verdidt, to deliver it 
to the prelident who was to pronounce it. I his kind ot 
judicial' procefs was firit introduced into the Athenian poli- 
ty by Solon, and thence copied into the Roman republic, as 
probable means or procuring juft judgment, and protecting 
the lower people firoin the opprelfion or arbitrary decifions, 
of their fuperiors. 

When the Romans were fettled in Britain as a province, 
they carried with them their juees and injlstuta, their laws 
and cultoms, which was a practice effential to all colonies; 
hence the Britons, and other countries of Germany and 
Gaul, learned from them the Roman laws and cuiloms ; and 
upon the irruption of the northern nations into the fouthern 
kingdoms of Europe, the laws and inftitutions of the Ro- 
mans remained, when the power that introduced them was 

with- 
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withdrawn : and Mpntefquieu tills us, that, under the firit 

- race of kings in France, about tiie frfUi century, the Ro- 
mans that remained, and the Burgundians tlieir new mailers, 
Jived together under the fame Roman laws and police, and 
particularly the fame forms of judicature. How reafonable 
then is it to conclude, that in the Roman courts of judica- 
ture continued among the Burgundians, the form of a jury 
remained in the fame ftate it was ufed at Rome. It is cer- 
tain, Montefquieu, fpeaking of thofe times, mentions the 
pairss or hommes de jitf homagers or peers, which in the 
fame chapter he calls juges, judges or jurymen: io that we hence 
fee how at that time the hommes dejfief, or “ men of the lief,” 
were called peers, and thofe peers were luges or jurymen, i hefe 
were the fame as are called in the laws of the confefTor pers 
de la tenure, the “ peers of the tenure, or homagers,” out of 
whom the jury of peers were chofen, to tty a matter in dif- 
pute between the lord and his tenant, or anv other point of 
controverfy in the manor. Solikewife in all other parts of 
Europe, where the Roman colonies had been, the Goths 
fucceeding them, continued to make ufe of the lame laws 
and inftitutions, which they found to be ellabliihed there by 
the iiril conquerors. this is a much more natural way of 
accounting for the origin of a jury in Europe, than having 
recourie to the fhbvdous ftory of Woden and his favage Scy- 
thian companions, as the hr it introducers ot fo humane and 
beneficent andnftitution.” 

Trials by jury in civil caufes are ot two kinds ; extraor- 
dinary and ordinary. 

1. The firft fpecies of extraordinary trial by jury is that 
of the grand affile, which was inllituted by king Henry II. 
in parliament, by way of alternative offered to the choice of 
the tenant or defendant in a writ of right, inftead of the 
barbarous and unchrillian cultom of duelling. For this 
puipofe a writ de magna affifa ehgenda is directed to the 
fhenff, to return four knights, who are to elect and choofe 
12 others to be joined with them t and thefe all together 
form the grand affife, or great jury, which is to try the 
mat terot right, and muft now confiit of i 6 jurors. Ano- 
ther fpecies ot extraordinary juries is the jury to try an at- 
taint j which is a proeds commenced againit a former jury 
for bringing a falfe verdift. See the article Attaint. 

2. With regard to the ordinary trial by jury in civil 
cafes, the molt clear and perfpicuous way of treatin g it will 
be by following the order and cQurle of the proceedings 
themfelves. 

When therefore an iffiie is joined by thefe words, “ And 
this the faid A prays may be inquired of by the country 
or, “ And of this he puts him felt upon the country, and the 
faid B does the like the court awards a writ of venire 
facias upon the roll or record, commanding the Iheriff 
“ that he caufe to come here, on iuch a day, twelve free 
and lawful men, tiberes et legales homines, of the body of his 
county, by whom the truth of the matter may be better 
known, and who are neither of kin to the aforefaid A nor 
the alorefaid B, to recognize the truth of the ilTae between 
the laid parties.” And iuch writ is accordingly iffued to 
the flierift. It is made returnable on the laid return of the 
fame term wherein iffue is joined, viz. hilary or trinity terms ; 
which, from the making up ot the illiies therein, are ufual- 
ly called ifjuable terms. And he returns the names of the 
juiors in a panel (a little pane or oblong piece of parch- 
ment) annexed to the writ. This jury is not fummoned, 
and therefore not appearing at the day mult unavoidably 
make default. For which reafon a compnl we procels is 
now awarded againft the jurors, called in the common pleas 
a writ of habeas corpora juratorum, and in the King’s Bench 
uijlringas, commanding the fheriff to have their bodies, or 
to diilrain them by their lands and goods, that they may 
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appear upon the day appointed. The entry therefore «:» TbA 
the roll of record is, “ That the jury is refpited, through ' 'rm*w 

detect of the jurors, till the firft day of the next term, then 
to appear at Weflminfter ; unleTs before that time, viz. on 
Wednefday the fourth of March, thejuflices ©f our lord 
the king appointed to take affixes in that county fhall have 
come to Oxford, that is, to the place affigned for holding 
the affi?es. Therefore the Iheriff is commanded to have 
their bodies at Weflminfter on the laid firit day o: next 
term, or before the faid juflices of affize, if before that time 
they come to Oxford, viz. on the fourth of March afore- 
faid.” And as the judges are fare to come and open the 
Circuit-commiffions on the day mentioned in the writ, the 
fheriff returns and fnmmons this jury to appear at'the affizes; 
and there the trial is had belore the juffices of affize and 
nl/i prins; among whom (as hath been faid*) are ufually * the 
two of the judges of the courts at Weitminfler, the whole 
kingdom being divided into fix, circuits for this purpofe. ^ 
And thus we may obferve, that the trial of common iffues, 
at nifi prius, was in its original only a collateral incident to 
the original bufinefs of the jullices of affize; though now, 
by the various revolutions of praClice, it is become their 
principal civil employment ; hardly any thing remaining in 
uie of the real affizes but the name. 

If the fheriff be not an indifferent perfon,. as if he be a 
party in the fuit, or be related by eicher blood or affinity to 
either of the parties, he is not then trulled to return the 
jury ; but the venire ihall be directed to the coroners, who 
in this, as in many other initances, are the fubftitutes of the 
fheriff to execute procefs when he is deemed an improper 
perion. If any exception lies to the coroners, the venire 
ihall be directed to two clerks of the court, or two perfona 
of the county named by the court, and fworn. And thefe 
two, who are called elifors, or electors, fhall indifferently 
name the jury, and their return is final; no challenge being 
allowed to their array. 

Let .us now paufe a while, and obferve (with Sir Mat- 
thew Hale *), in thefe firft preparatory ftages of the trial, * H!/?.. 
how admirably this conilitution is adapted and framed for C L. 
the inveftigation of truth beyond any other method of trialc- lim 

in the world. For, firft, the perfon returning the jurors is 
a man of fome fortune and confluence ; that fo he may be 
not only the lefs tempted to commit wilful errors, but like- 
wile be refponiible for the faults of either himfelf or his of- 
ficers : and he is alfo bound by the obligation of an oath 
faithfully to execute his duty. Next, as to the time of 
their return ; the panel is returned to the court upon the 
original venire, and the jurors are to be fummoued and 
brought in many weeks afterwards to the trial, whereby the 
parties may have notice of the jurors, and of their fufficien- 
cy or infufficiency, chara&ers, connnetlions, and relations, 
that fo they may be challenged upon juft caufe ; while, at 
the fame time, by means of the compulfory procefs (of di- 

Jlringas, or habeas corpora) the caufe is not like to be retard- 
ed through defefi of jurors. Thirdly, as to the place of 
their appearance : which in caufes of weight and confe- 
quence is at the bar of the court ; but in ordinary cafes at 
the affifes, held in the county where the eaufe of adlion 
arifes, and the witnefies and jurors live : a provifion moft ex- 
cellently calculated for the laving of expence to the parties. 
For though the preparation of the caufes in point of plead- 
ing is tranfadled at Weftminfter, whereby the order and 
uniformity of proceeding is preferred throughout the king- 
dom, and multiplicity of forms is prevented ; yet this is no 
great charge or trouble, one attorney being able to tranfafl 
the bufinefs of 40 clients. But the troublefome and molt 
expenfive attendance is that of jurors and witnefies at the 
trial; which therefore is brought home to them, in the 
4 comity- 



ial. 
T R I 

county where cif them inhabit 
before whom they are to aopear, and before whom the trial 
is to be held, are the judges of the fuperior court, if it be a 
trial at bar; or the judges of nlhze, delegated from the courts 
at Weftmiriller by the king, if the trial be held in the coun- 
try : oerions, whole learning and dignity fecure their junf- 
dtdiion from contempt, and the novelty and very parade of 
whole appearance have no fmall influence upon the multi- 
tude. 'i he very point ot their being ft rangers in'the coun- 
ty is of infinite fervice, in preventing thole fadlions and 
parties which would intrude in every caufe of moment, were 
it tried only before perfons refident on the fpot, as judiees 
of the peace, and the like. And the better to remove all luf 
picron ot partiality, it was wifely provided by the ftatutes 
4 Edw. III. c. 2. 8 Ric. II. c. 2. and 33 Hen. VIII. c. 24 
that no judge of affile Ihould hold pleas in any county where- 
in he was born or inhabits. And as this conftitution pre- 
vents party and faftion fr»m intermingling in the trial of 
right, fo it keeps both the rule and the adminiftration of 
the laws uniform. Thefe juftices, though thus varied and 
fhifted at every affifes, are all fworn to the fame laws, have 
had the fame education, have puriued the fame ftudies, con 
verfe and conlult together, communicate their decifions and 
refolutions, and prelide in thofe courts which are mutually 
conne&ed, and their judgments blended together, as they 
are interchangeably courts of appeal or advice to each other. 
And hence their adminrllration of juftice, and conduft ot 
trials, are confonant and uniform ; whereby that conlufion 
and contrariety are avoided, which would naturally anie 
from a variety of uncommunicating judges, or from any 
provincial eltablilhment. But let us now return to the af- 
fizes. . 

When the genera) day ©f trial is fixed, the plaintiff or his 
attorney mull bring down the record to the aflizes, and en- 
ter it with the proper officer, in order to its being called on 
in courfe. 

Thefe fteps being taken, and the caufe called on in court, 
the record is then handed to the judge, to perufe and ob- 
ferve the pleadings, and what iflues the parties are to main- 
tain and prove, while the jury is called and fworn. To. this 
end the fheriff returns his compulfive procefs, the writ of 
b ibeas corpora, or dijlringas, with the panel of jurors annex- 
ed, to the judge’s officer in court. 

The jurors contained in the panel are either fpecial or 
common jurors. Special juries were originally introduced 
in trials at bar, when the caufes were of too great nicety for 
the difeuffion of ordinary freeholders ; or where the fheriff 
was fufpe&ed of partiality, though not upon fuch appa- 
rent caufe as to warrant an exception to him. He is in 
fuch cafes, upon motion in court, and a rule granted there- 
upon, to attend the prothonotary or other proper officer 
with his freeholder’s book ; and the officer is to take indif- 
ferently 48 of the principal freeholders, in the prefence of 
the attorneys on both fides : who are each of them to ftrike 
off 12, and the remaining 24 are returned upon the panel. 
By the ftatute 3 Geo. IL c. 23. either party is entitled 
uoon motion to have a fpecial jury flruck upon the trial of 
any iffue, as well at the affizee as at bar, he paying the 
extraordinary expence, unlefs the judge will certify (in pur- 
fuance of the ftatute 24 Geo. II. c. 18.) that the caufe re- 
quired fuch fpecial jury. 

A common jury is one returned by the fheriff according 
to the dire&ions of the ftatute 3 Geo. II. c. 25. which ap- 
points, that the fheriff or officer ffiall not return a feparate 
panel for every feparate caufe, as formerly ; but one and the 
fame panel for every caufe to be tried at the lame affixes, 
containing not lefs than 48, nor more than 72, jurors : and 
that their names being written on tickete, ffiall be put into 
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Fourthly, the oerfoira a box of olafs; and when each caufe is called, 12 of theft 

perfons, whofe names {hall be hr It drawn out o. the box, 
fhall be fvvorn upon the jury, unlefs abfent, challenged, or 
exeufed ; or unlcis a previous view o! the meffuages, lands, 
or place in queftion, ffiall have been thought neceffary by 
the court ; in which cafe, fix or more of the jurors return- 
ed, to be agreed on by the parties, or. named by a judge 
or other proper officer of the court,.ffiall be appointed by 
Ipecial w'nt ot habeas co’pora or dijh fgas, to have the mat- 
ters in queftion fhov/n to them by two perions named in 
the writ; and then fuch of the jury as have had the viewy or 
fo many of them as appear, lhall be fworn on the ia- 
queft previous to any other jurors. Iheie adcs are well 
calculated to rellrain any fufpicion of paitiality in the Ihe- 

"riff, or any tampering with the jurors when returned. 
As the jurors appear when called, they ffi?.U be (worn, 

unlefs challenged by either party. See the article Chal- 
lenge. 

If by means of challenges or other'caufe, a fufficient nu n- 
ber of unexceptionable jurors doth not appear at the trial, 
jeither party may pray a tales. 

A tales is a fupply of fuch men as are fummoned upon 
the firft panel, in order to make up the deficiency, for this 
purpofe a writ of decern tales, odo tales, and the like, was 
wont to be iffued to the ffieriff at common law, and muft be 
ftill io done at a trial at bar, if the jurors make default. 
But at the affixes, or ntfi pnus, by virtue of the ftatute 35 
Hen. VIII. c. 6. and other fubfequent ftatutes, the judge 
is empowered at the prayer of either party to award a tales 
de ctrcumjlantibus ai perions prefent in court, to oe joined 
to the other jurors to try the caule ; who are liable, how- 
ever, to the fame challenges as the principal jurors. Ibis 
is ufually done till the legal number ot 12 be completed; 
in which patriarchal and apoftolical number Sir liuward 
Coke hath difcpvered abundance of myftery. 

When a lufficient number of perions impanelled, or tales- 
men apoear, they are then feparately fvyorn, well and truly 
to try the iffue between the parties, and a true vetdicl to 
give according to the evidence ; and hence they are deno- 
minated “ the jury,”_;«rata, and “ psrors” fc. juratores. 

The jury are now ready to hear the merits ; and to fix 
their attention the clofer to the fadfs which they are impa- 
nelled and fworp to try, the pleadings are opened to them 
by counfel on that fide which holds the affirmative of the 
queftion in iffue. For the iffue is laid to lie, and proof is 
always firft required upon that fide W'hich affirms the matter 
in queftion : in which our law agrees with the civil, ei in- 
cumbit probatlo qui died, non qui negat } cum per rerum natu- 
ram fadum-negant'is probatio nulla Jit. 1 he opening counfel 
briefly informs them what has been tranfadled in the court 
above ; the parties, the nature of the adtion, the declaration, 
the plea, replication, and other proceedings; and laltly, 
upon what point the iffue is joined, wffiich is there lent 
down to be determined, Inftead of which, formerly the 
whole record and procefs of the pleadings were read to them 
in Engliffi by the court, and the matter of iffue clearly ex- 
plained to their capacities. The nature of the cafe, and 
the evidence intended to be produced, are next laid Hftu2 

them by counfel alfo on the fame fide ; and when their evi- 
dence is gone through, the advocate on the other fide opens 
the adverfe cafe, and fupports it by evidence ; and then 
the party which began is heard by way of reply. See 
Pleadings. . , 

Evidence in the trial by jury is of two kinds ; either that 
which is given in proof, or that which the jury may receive 
by their own private knowledge. I he former, or proofs 1 
(to which in common fpeech the name of evidence is uiually 
confined) are either written or parol; that is, by word^o 
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TF- mout& Written proofs, or evidence, are, I. Records; and 

“ 2. Ancient deeds of 30 years ftanding, which prove them- 
* felves; but, 3. Modern deeds; and, 4. Other writings, 

muft be atteiled and verified by parol evidence of witnefles. 
With regard to parol evidence or witnefles; it muft firft be 
remembered, that there is a procefs to bring them in by 
writ at fubpcena ad lejltfuandum ; which commands them, lay- 
ing afide all pretences and excufes, to apoear at the trial on 
pain of tool, to be forfeited to the king ; to which the fta- 
tute 5 Eliz. c. 9. has added a penalty of 1 o 1. to the party 
aggrieved, and damages equivalent to the lofs fuftained by 
want of his evidence. But no witnefs, unlefs his reafon 
able expences be tendered him, is bound to appear at 
all ; nor, if he appears, is he bound to give evidence till fuch 
charges are a&ually paid him ; except he relides within the 
bills ot mortality, and is fummoned to give evidence within 
the fame. This compulfory procefs, to bring in unwilling 
witnefles, and the additional terrors of an attachment in cafe 
of difobedience, are of excellent ufe in the thorough invefti- 
gation of truth : and, noon the fame principle, in the Athe- 
nian courts, the witnefles who were fummoned to attend the 
trial had their choice of three things : either to fwear to the 
truth of the tadt in queftion, to deny or abjure it, or elie to 
pay a fine of loco drachmas. 

All witnefles, of whatever religion or country, that have 
the ufe of their reafon, are to be received and examined, ex- 
cept fuch as are infamous, or fuch as are interefted in the 
event of the caufe. All others are competent witnefles ; 
though the jury from other circumftances will judge of their 
credibility. Infamous perfons are fuch as may be challen- 
ged as jurors, propter delictum : and therefore never {hall be 
admitted to give evidence to inform that jury, with whom 
they were too fcandalous to aflociate. Interefted witnefles 
may be examined upon a voir dire, if fufpedted to be fecretly 
concerned in the event ; or their interefi may be proved in 
court. Which laft is the only method of s iuoporting an 
objection to the former clafs ; for no man is to be examined 
to prove his own infamy. And no counfel, attorney, or 
other perfon, intrufted with the fecrets of the caufe by the 
party himfeh, fhall be compelled, or perhaps allowed, to 
give evidence of fuch converfation or matters of privacy as 
came to his knowledge by virtue of fuch truft and confi- 
dence : but he may be examined as to mere matters of fact, 
as the execution of a deed or the like, which might have 
come to his knowledge without being intrufted in the 
caufe. 

One witnefs (if credible) is fufHcient evidence to a jury 
of any fingle fait: though undoubtedly the concurrence of 
two or more corroborates the proof. Yet our law confiders 
that there are many tranfaftions to which only one perfon 
is privy ; and therefore does not always demand the tefti- 
mony of two. Pofitive proof is always required, where, 
from the nature of the cafe, it appears it might poffibly have 
been had. But, next to pofitive proof, circumftantial evi- 
dence, or the dodtrine of prefumptions, mnft take place for 
when the fadl itfelf cannot be demontfratively evinced, that 
which comes neareft to the proof of the fail is the proof of 
fuch circumftances which either neceffarily or uiually attend 
fuch fatfts; and thefe are called prefumptions, which are only 
to be relied upon till the contrary be adlually proved. 

The oath adminiftered to the witnefs is not only that 
what he depofes lhall be true, but that he (hall alfo depofe 
the whole truth : fo that he is not to conceal any part of 
what he knows, whether interrogated particularly to that 
point or not. And all this evidence is to be given in open 
court, in the prefence of the parties, their attorneys, the 
counfel, and all byftanders; and be ore the judge and iury : 
each party having liberty to except to its competency, 
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which exceptions are publicly ftated, and by the judge are 
openly and publicly allowed or dilallowed, in the face of the 
country : which muft curb any fecret bias or partiality 
that might arile in his own breaft. 

When the evidence is gone through on both fides, tha 
judge, in the prelence of the parties, the counfel, and all 
others, fums up the whole to the jury ; omitting all fuoerflu- 
ous circumftances, obferving wherein the main queftion and 
principal iflue lies, ftating what evidence has been given to 
fupport it, with fuch remarks as he thinks neceffary for their 
diredtion, and giving them his opinion in matters of law ari- 
fing upon that evidence. 

The jury, after the proofs are fummed up, unlefs the cafe 
be very clear, withdraw from the bar to confider of their 
verdidl; and in order to avoid intemperance and caufelefs 
delay, are to be kept without meat, drink, fire, or candle, 

• unlefs by permifiion or the judge, till they are unanimouf- 
ly agreed. A method of accelerating unanimity not wholly 
unknown in other conftitutions of Europe, and in matters 
of greater concern. For by the golden bull of the em- 
pire, if, after the congrefs is opened, the debtors delay the 
eleblion of a king of the Romans for 30 days, they {hall be 
fed only with bread and water till the fame is accompliftied. 
But if our juries eat or drink at all, or have any eatables 
about them, without confent of the court, and before ver- 
didt, it is fineable ; and if they do fo at his charge for whom 
they afterwards find, it will let afide the vercidt. Alfo, if 
they fpeak with either of the patties or their agents after 
they are gone from the bar, or if they receive any frefh evi- 
dence in private, or if, to prevent difputes, they caft lots for 
whom they ihall find, any of thefe circumftances will en- 
tirely vitiate the verdidt. And it has been held, that if the 
jurors do not agree in their verdidt before the judges are 
about to leave the town, though they are not to be threat- 
ened or imprifoned, the judges are not bound to wait for 
them, but may carry them round the circuit from town to 
town in a cart. This neceflity of a total unanimity feema 
to be peculiar to our own conftitution ; or at leaft, in the 
nembda or jury of the ancient Goths, there was 'equired 
(even in criminal cafes) only the confenc of the major part; 
and in cafe of an equality, the defendant was held to be ac-< 
quitted. 

When they are all unanimoufly agreed, the jury return, 
back to the bar ; and betore they deliver their verdidt, tho 
plaintiff is bound to appear in court, by himfelf, attorney, 
or counie), in order to anfwer the amercement to which by 
the old law he is liable, in cafe he fads in his fuit, as a pu- 
nifhment tor his falfe claim. To be amerced, or a merciey 
is to be at the king’s mercy with regard to the fine to be 
impofed ; in mifericordia domini regis pro faljo c/amore juo. 
The amercement is difufed, but the form ftill continues; and 
if the plaintiff does not appear, no verdidt can be given ; but 
the plaintiff is faid to be nonlint, non Jequitur clamorem Juutn. 
Therefore it is ufual for a plaintiff, when he or his counfel 
perceives- that he has not given evidence fufficient ta 
maintain his iffue, to be voluntarily nonfuited, or with- 
draw himielf: whereupon the crier is ordered to call the 
plaintiff; and if neither he, nor any body for him, appears, 
he is nonfuited, the jurors are difeharged, the adtion is at an. 
end, and the defendant {hall recover his coafts. The realou 
of this pradtiee is, that a non fuit. is more eligible for thq 
plaintiff than a verdidt againft him: for after a nonfuit, 
which ie only a default, he may commence the fame fuit 
again for the fame caufe of adtion ; but after a verdidt had, 
and judgment confequent thereupon, he is for ever barred 
from attacking the defendant upon the fame ground of com- 
plaint. But in cafe the plaintiff appears, the jury by their 
foreman deliver in their verdidt. 

Trial. 
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, A verdift, J9*.,;» either privy or p»«;c. A pri. oppreffion muft W wMvA *****, 1 
vy verdict is when the judg^e hath lelt or adjourned tne 
court : and the jury, being agreed, in order to be delivered 
from their confinement, obtain leave to give their verdift pri- 
vily to the judge out of court: which privy verdidl is oi no 
'force, unlefs afterwards affirmed by a public verdift given 

b^ontef- 
quiea, Spii' 
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openly in court ; wherein the jury may, if they nleafe, vary 
from their privy verdift. So that the privy verditd is indeed 
a mere nullity ; and yet it is a dangerous praSice, allowing 
time for the parties to tamper with the jury, and therefire 
very feldors indulged. But the only effeaual and legal ver- 
dia is the public verdia: in which they openly declare to 
have found the iflue for the plaintiff, or for the defendant ; 
and if for the plaintiff, they affefsthe damages alfo fuftained 
by the plaintiff, in confequence of the injury upon whicii 
the aaion is brought. _ . 

When the jury have delivered in their verdia, and it is 
recorded in court, they are then dilcharged ; and fo ends 
the trial by jury : a trial which ever has been, and it is ho- 
ped ever will be, looked upon as the glory of the Englifh 
law. It is certainly the moft tranfeendant privilege which 
any fubjea can ertjoy or wifh for, that he cannot be affeaed 
either in his property, his liberty, or his perfon, but by the 
unanimous confent of 12 of his neighbours and equals. A 
conftitution that we may venture to affirm has, under provi- 
dence, fecured the juft liberties of tnis nation for a long fuc- 
ccffion of ages. And therefore a celebrated French writer 
who concludes, that becaufe Rome, Sparta, and Carthage, 
have loft their liberties, therefore thofe of England in time 
iruift periih, fhould have recolleaed, that Rome, Sparta, and 
Carthage, at the time when their liberties were loft, were 
lirangers to the trial by jury. _ •. 

Great as this eulogium may feem, it is no more than this 
admirable conftitution, when traced to its principles, will be 
found in fober reafon to deferve. 

The impartial adminiftration of juftice, which fecures both 
our perfons and our properties, is the great end of civil fo- 
ciety. But if that be entirely entrufted to the magiftracy, 
a fekft body of men, and thofe generally felefted by the 
prince or fuch as enjoy the higheft offices in the ftate, their 
decifions, in fpite of their own natural integrity, will have 
frequently an involuntary bias towards thofe of their own 
rank and dignity : it is rot to be expe&ed from human na- 
ture, that the few fhould be always attentive to the interefts 
and good of the many. On the other hand, if the power 
ot judicature were placed at random in the hands of the 
multitude, their decifions would be wild and capricious, and 
a new rule of aftion would be every day eftablifhed in our 
courts. It is wifely therefore oidered, that the principles 
and axioms of law, which ate general propofitions flowing 
from abftra&ed reafon, and not accommodated to times or 
to men, fhould be depofited in the breafts cf the judges, to 
be occafionally applied to fuch fa£ls as come properly afeer- 
tained before them. For here partiality can have little fcope; 
the law is well known, and is the fame for ail ranks and ae- 

it follows as a regular conclufion from the premiffes grees 

indifferent men not appointed' till the hour ot trial ; and 
that when once the fail is afeertained, the law muft of courfe 
redrefs it. This therefore preferves in the hands of the 
people that fhare which they ought to have in the admini- 
ftration of public juft’.ce, and prevents the encroachments of 
the more powerlul and wealthy citizens. 

Criminal Trials. The regular and ordinary method of pro- 
ceeding in thecourts of criminal jurifdiaion maybe diftribottd 
under 12 general heads, following each other in a progreflive 

of fad d? e-eftabliffied. But in fettling and adjufting a que- 
ftion of fad, whpn intrufted to any fingle magiftrate, parti- 
ality and injuftice have an ample field to range in, either by 
boldly afferting that to be proved which is not fo, or more 
artfully by fuppreffing fome circumftances, ftretching and 
v/arping others, and diflinguifhing away the remainder. 
Here therefore a competent number of fenfible and upright 
jurymen, chofen by lot from among thofe of the middle 
rank, will be found the beft inyeftigators of truth, and the 
fureft guardians of public juftice. For the moft powertul 
individual in the ftate will be cautions of committing any 
flagrant invafion of another’s right, when he knows that the 

order: viz. i.Arreft; 2. Commitment and bail; 3. Proiecution; 
q. Frocefs i .Arraignment, and its incidents , fi. Flea, and 
iflue ; 7. Trial, and convidion ; 8. Clergy ; 9. Judgment, 
and its coniequences ; to. Reverfal of judgment; 11.^Re- 
prieve, or pardon; 12. Execution. See Arrest, Com- 
mitment, Presentment, Indictment, Information, 
Appeal, Process upon an Indiament, Arraignment, and 
Plea ; in which articles all the forms which precede the 
trial are dei'eribed, and are here enumerated in the proper 

'jfeveral methods of trial and convidion of offenders, 
eftablifhed by the laws of England, were formerly more nu- 
merous than at prefent, through the fuperftition o' our Sa- 
xon anceftors ; who, like other northern nations, were ex- 
tremely addided to divination ; a charader which Tacitus 
obierves of the ancient Germans. They therefore invented 
a confidcrable number of methods of purgation or trial, to 
preferve innocence from the danger of falie witnefles, and 
in confequence of a notion that God would always mterpoie 
miraculoufly to vindicate the guiltlefs ; as, 1. By Ordeal ; 
2. By Corsned ; 3- By Battel. See thefe articles. 

4. A fourth method is that by the peers of Great Britain, 
in the Court of Parliament ; or the Court of the Lord 
High Steward, when a peer is capitally indided ; for in 
cafe of an appeal, a peer (hall be tried by jury. J his differs 
little from the trial per patriam, or by jury ; except that the 
peers need not all agree in their verdid ; and except alio, 
that no fpecial verdid can be given in the trial ot a peer; 
becaufe the lords of parliament, or the lord high fteward (if 
the trial be had in his court), are judges fufficiently compe- 
tent of the law that may arife from the fad ; but the greater 
number, confifting of 1 2 at the leaft, will conclude, and bind 
the minority. . . ir , 

The trial by jury, or the country, per patriam, is alio that 
trial by the peers of every Briton, which, as the great bul- 
wark of his liberties, is fecured to him by the great charter : 
nullus liber homo capitatur, vel imprifonetur, aut exulet, aut alt- 
quo alio modo dejlruatur, ntfi per legale judicium parium fuarum, 
vel per legem terra;. 

When therefore a prifoner on his Arraignment has 
pleaded not guilty, and for his trial hath put himlelt upon 
the country, which country the jury are, the ffieriff of the 
countv muft return a panel of jurors, liberos et legales homines, 
de viceneto ; that is, freeholders without juft exception, and 
of the vifne or neighbourhood; which is interpreted to be 
of the county where the (ad is committed. T the pro- 
ceedings are before the court of king’s bench, there is time 
allowed between the arraignment and the trial, tor a jury to 
be impanelled bv writ of venire facias to the (henff, as in ci- 
vil caufes ; and 'the trial in cafe of a mifdemeanor is had at 
nifi prius, unlefs it be of fuch confequence as to merit a trial 
at bar ; which is always invariably had when the pnfoner is 
tried for any capital offence. But, before commiffioners 
of over and terminer and gaol-delivery, the fheriff, by virtue 
or a'general precept direded to him beforehand, returns to 
the court a panel of 48 jurors, to try all felons that may 
be called upon their trial at that feffion ; and therefore it is 
there ufual* to try all felons immediately «r foou alter their ' av- 
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Ir-ial* arraigmr'eirt. But it is not cuiloraary, nor fc*f<»eab!e to the 

general courfe of- proceedings, unlefs by content of parties, 
to try perfons indicated of fmaller mifdemeanors at the fame 
court in which they have pleaded not guilty, or traverfed 
the indi&ment. But they ufually give fecurity to the 
court to appear at the next affifes or feffion, and then and 
there to try the traverfe, giving notice to the p-ofecutor of 
the fame. 

In cafes of high-treafort, whereby corruption of blood may 
enfue (except treaion in counterfeiting the king’s coin or 
teals), or mifprifion of fuch treafon, it is enafted by ftatute 
7 W. III. c. 3. firft, that no perfon {hall be tried for any 
fuch treafon, except an attempt to sflaflinate the king, un- 
lefs the indiftment be found within three years after the 
offence committed : next, that the prifoner {hall have a copy 
of the indictment (which includes the caption), but not the 
names of the witneffes, five days at leafl before the trial, 
that is, upon the true conftruCtion of the aCt, before his ar- 
raignment ; for then is his time to take any exceptions there- 
to, by way of plea or demurrer: thirdly, that he {hall alfo 
have a copy of the panel of jurors two days before his trial: 
and, laftly, that he {hall have the fame compulfive procefs to 
bring in his witneffes for him, as was lifual to compel their 
appearance againft him. And by ftatute 7 Ann. c. 21. 
(which did not take place till after the deceafe of the late 
pretender) all perfons indiCled for high-treafon, or mifpri- 
fions thereof, {hall have not only a copy of the indictment, 
but a lift of all the witnefles to be produced, and of the ju- 
rors impanelled, with their profeffions and places of abode, 
delivered to him ten days before the trial, and in the pre- 
tence of two witnefles, the better to prepare him to make 
his challenges and defence. And no perfon indiCted for 
felony is, or (as the law Hands) ever can be, entitled to fuch 
copies before the time of his trial. 

When the trial is called on, the jurors are to be fworn as 
they appear, to the number of 12, unleis they are challenoed 
by the party. 

. Challenges may here be made, either on the part of the 
king, or on that of the prifoner ; and cither to the whole ar- 
ray, or to the teparate polls, for the very fame reafons that 
they may be made in civil caufes. But in criminal cafes, 
or at leaft in capital ones, there is, in favorem vitay allowed 
to the prifoner an arbitrary and capricious fpecies of chal- 
lenge, to a certain number of jurors, without fhowing any 
caufe at all; which is called a peremptory challenge ; a pro- 
vilion full of that tendernefs and humanity to prifoners for 
which our Englilh laws are juftly famous. This is ground- 
ed on two reafons. 1. As every one muft be fenfible what 
hidden impreflions and unaccountable prejudices we are ant 
to conceive upon the bare looks and geftures of another; 
and how neceflary it is that a prifoner ('when put to defend 
hisjife) fliouldhave a good opinion of his jury, the want of 
which might totally difconcert him ; the law wills not that 
he Humid be tried by any one man againft whom he has con- 
ceived a prejudice, even without being able to afiign a rea- 
fon for fuch his dillike. 2. Becaufe, upon challenges for 
caufe fliown, if the realon afligned prove infufScient to fet 
afide the juror, perhaps the bare queftioning his indifference 
may fometimes provoke a reientment; to prevent all ill con- 
tequences from which, the prifoner is {till at liberty, if he 
pleales, peremptorily to let him afide. 

1 he peremptory challenges of the prifoner muft, however, 
iave fome reafonable boundary.; otherwife he might never 

be tried. This reafonable boundary is fettled by the com- 
mon law to be the number of 35 ; that is, one under the 
number of three full juries. 

I* by reafon of challenges or the default of the jurors, a 
Vot. XVIII. PartII. 
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fufScient number cannot be had of the original panel, a tales 
may be awarded as in civil caufes, till the number of 12 is 
fworn, C{ well and truly to try, and true deliverance make, 
between our fovereign lord the king and the prifoner whom 
they have in charge ; and a true verdict to give, according 
to their evidence.” 

When the jury is fworn, if it be a caufe of any confe- 
quen.ee, the Indictment is ufually opened, and the evi- 
d.-me marfhailed, examiaed, and enforced by the counfel 
for the crown or profecution. But it is a fettled rule at 
common law, that no counfel fhall be allowed a prifoner up- 
on his trial upon the general iffue, in any capital crime, unlefs 
fome point of law fhall anfe proper to be debated. A rule 
which (however it may be palliated under cover of that 
noble declaration of the law, when rightly underftood, that 
the judge fhall be counfel for the prifoner ; that is, fhall fee 
that the proceedings againft him are legal and ilrictly regu- 
lar) feems to be not at all of a piece with the reft of the 
humane treatment of pnloners by the Englifh law. For 
upon what face or reafon can that afiiftance be denied to 
fave the life of a man, which yet is allowed him in profe- 
cutions for every petty trefpafs ? Nor indeed is it, ftriftly 
fpeaking, a part of our ancient law ; for the Mirrour, having 
obfeived the necefEty of counfel in civil fuits, “ who know 
how to forward and defend the caufe by the rules of law, 
and emtoms of the realm,” immediately afterwards fubjoins, 
“ and more neceftary are they for defence upon indictments 
and appeals of felony, than upon other venial.caufes.” And, 
to fay the truth, the judges themfelves are fo fenfible of this 
defed! in our modern praCtice, that they feldom fcruple to 
allow a prifoner counfel to ftand by him at the bar, and to 
inftruCt him*what quefticns to afk, or even to aflc queftions 
for him, with regard to matters of faCt; for as to matters of 
law arifing on the trial, they are entitled to the afliftance of 
counfel. But ftill this is a matter of too much importance 
to be left to the good pleafure of any judge, and is worthy 
the interpofition of the legiflature ; which has fhown its in- 
clination to indulge prifoners with this reafonable afliftance, 
by enaaing, in ftatute 7 W. III. c. 3. that perfons indi&- 
ed for fuch high-treafon as works a corruption of the blood 
or mifprifion thereof (except treafon in counterfeiting the 
king s coins or feals), may make their full defence by coun- 
f'el, not exceeding two, to be named by the prifoner, and af- 
figned by the court or judge; and this indulgence, by fta- 
tute 20 Geo. II. c. 30. is extended to parliamentary im- 
peachments for high-treafon, which were excepted in the for. 
met aa. 

When the evidence on both fides is doted, the jury can- 
not be difeharged (unlefs in cafes of evident necefiity) till 
they have given m their verdict. If they find the prifoner 
not guilty, he is then for ever quit and difeharged of the 
accufation, except he be appealed* of felony within the time 
limited by law- And upon fuch his acquittal, or difeharge 
for want of profecution, he fhall be immediately fet at large 
without payment of any fee to the gaoler. But if the jury 
find him guilty, he is then laid to be conviaed of the crime 
whereof he Hands indiaed. See the article Conviction ; ' 
and, fublequent thereto, the. articles Judgment, Attaind- 
er, Forfeiture, Execution, alio Benejit oj Clzh-jt, Re- 
prieve, Pardon. 

Trial, in Scotland. See Scots Law. 
TRIANDRIA (from “ three,” and “ a man 

or hufband),” the name of the third clafs in Einnseus’s fex- 
ual fyftem, confifting of plants with hermaphrodite flowers, 
which have three ftamina or male organs. 

TRIANGLE, in geometry, a figure of three fides and 
three angles. 

4 C . TRIBE, 
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TRIBE, in antiquity, a certain quantity or number of 
. u perfons, when a divifion was made of a city or people into Tiichccus quarters or diftri&P* f 

v ^ TRIBRACHYS, in ancient poetry, a foot conhiting ot 

three fyllables, and thefe all Ihort ; as, melius. 
TRIBUNAL, in general, denotes the feat of a judge, 

called in our courts bench. < 
TRIBUNE, among the ancient Romans, a magiitrate 

chofen out of the commons, to proteft them againft the op- 
- preffions of the great, and to defend the liberty of the people 

againft the attempts of the fenate and confuls. . 
The tribunes of the people were firft eftabhfhed in the 

year of Rome 259. The firft defign of their creation was to 
fhelter the people from the cruelty of ufurers, and to engace 
them to quit the Avcntine mount, whither they had retired 
in difpleafure. 

Their number at firft was but two ; but the next year, 
under the confulate of A. Pofthumius Aruncius and Caf- 
fius Vifcellinus, there were three more added; and this 
number of five was afterwards increafed by L. Trebonms 
to ten. 

Military Tribunal, an officer in the Roman army, com- 
mander in chief over a body of forces, particularly the divifion 
of a legion ; much the fame with our colonel, or the l rench 
maitre de camp. 

TRIBUTARY, one who pays tribute to another, in or- 
der to live in peace with him or ihare in his protection. 

TRIBUTE, a tax or impoft which one prince or ftate 
is obliged to pay to another as a token of dependence, or in 
virtue of a treaty, and as a purchafe of peace. 

TRICEPS, in anatomy. See there, Table of the Mus- 
cles. _ ... 

TRICHECUS, Walrus ; a genus of aquatic animals 
belonging to the clafs of mammalia, and order of bruta. 1 his 
genus has no fore-teeth, when full grown : has two great 

awaked, they fling themfelves with great impetuofity into Tcidicciij, 
the fea; at which time it is dangerous to approach the ice, 
left they fhould tumble into the boat and overfet it. They 
do not go upon the land till the coaft is clear of ice. At 
particular times they land in amazing numbers : the moment 
the firft gets on fliore, fo as to lie dry, it will not ftir till 
another comes and forces it forward by beating it with its 
great teeth; this is ferved in the lame manner by the next; 
and fo in fucceffion till the whole is landed ; continuing tum- 
bling over one another, and forcing the foremoft, lor the latte 
of quiet, to remove farther up. 

They are killed for the fake of their oil, one walrus pro- 
ducing about half a tun. I he knowledge of this chace is of 
great antiquity; OCfher the Norwegian, about the year 
890, made a report of it to king Alfred, having, as he fays, 
made the voyage beyond Norway, for the mote commoduie 
of fjhing of horfe-whales, which have in their teeth bones 
of great price and excellency, whereof he brought fame at his Col 
return unto the king. In fa£k, it was in the northern <„ 5, 
world, in early times, the fubftitute to ivory, being very 
white and very hard. Their fldns, Odher fays, were good 
to cut. into cables. M. de Buffon lays, he has leen biaces 
for coaches made of the fkin, which were both itiong and 
elaftic. 

They bring one, or at moft two, young at a time : they 
feed on fea herbs and fi(h ; alfo on (hells, which they dig out 
of the fand with their teeth : they are faid alfo to make ufe 
of their teeth to afcend rocks or pieces of ice, faftening them 
to the cracks, and drawing their bodies up by that means. 
Befides mankind, they feem to have no other enemy than 
the white bear, with whom they have terrible combats; 
but generally come off victorious, by means of their great 

In Captain Cook’sVoyages we have the following affe&ing 
account of their parental attachment to their young. “On the 

tufcs in the downward! : ha! ‘grin- approach of thefoats towards the ice. they took their young 
^ ^ifde in both jaws, which are co.pofed of fu, oneaunder tl^r M=d .^wuh^n, ders on each fide in both jaws, 

rowed bones. The body is oblong ; the lij%are doubled ; 
and the hind legs are ftretched backward, and, as it 
were, bound together, forming a kind df tail fitted for 
fwimming. There are three ipecies; the rofmarus, dugon, 
and manatus. „ , . . , 1 1 

1. The rofmarus, movfe, or fea-horfe, has a round head ; 
fmall mouth ; very thick lips, covered above and below with 
pellucid briftles as thick as a draw ; fmall fiery eyes ; two 
fmall orifices inftead of ears ; fhort neck ; body thick in the 
middle, tapering towards the tail; flan thick, wrinkled, with 
ihort brswnilh hairs thinly diiperfed ; legs (hort, five toes on 
each, all connected by webs, and fmall nails on each : the 
hind feet are very broad ; each leg loofely articulated ; the 
hind legs generally extended on a line with the body : the 
tail is very fhort; penis, long : length of the animal from 
nofe to tail fometimes 18 feet, and 10 or 1 2 round in the 
thickeft part: the teeth have been fometimes found of the 
weight of 30 lb. each. Teeth of this iize are only found 
on the coaft of the Icy Sea, where the animals are feldom 
molefted, and have time to attain their full growth. See 
Plate DX. fig. 1. . XT ^ L1 

They inhabit the coaft of Spitzbergen, Nova Zambia, 
Hudfon’s Bay, and the gulph of St Lawrence ; and the Icy 
Sea, as far as Cape Tfchuktlchi. They are gregarious ; in 
fome places appearing in herds of hundreds. 1 hey are fhy 
animals, and avoid places which are much haunted by man- 
kind ; but are very fierce. If wounded in the water, they 
attempt to fink the boat, either by rifing under it, or by 
ftriking their.great teeth into the fides ; they roar very 
loud, and will follow the boat till it gets out of fight. Num- 
bers of them are often ieea fleeping on an ifland of ice j if 

the fea. Some, whofe cubs were killed or wounded, and left 
floating upon the furface ot the water, rofe again, and car- 
ried them down, fometimes juft as our men were on the 
point of taking them into the boat; and could be traced 
bearing them to a confiderable diftance through the water, 
which was tlained with their blood. They were afterwards 
obferved bringing them, at intervals, above the furlace, as if 
for air, and again plunging under it, with a horrid bellow- 
ing. The female, in particular, whofe young one had been 
killed, and taken into the boat, became fo furious, tnat fhe 
even flruck her two tufks through the bottom of the cutter.,, 

2. The dugon, or Indian walrus, is diftinguifhed by the 
tufks which attend out of the mouth from the upper jaw 
being placed near each other. It inhabits the feas lying be- 
tween the Cape of Good Hope and the I hihppine iflands. 
This animal, io far as can be known, refembles the morfe 
very much : the head is, however, more lengthened and nar- 
rower ; the noftrils are large, and placed higher ; like Pk for- 
mer fpecies, there are no tufks in the under jaw, but thole 
in the upper jaw, as has been already obferved, aie placed 
near each other, bent outwards, and referable cutting teeth, 
only that they are near fix inches long ; there are four grin- 
ders on each fide in the upper jaw, and three in the lower ; 
thefe laft are diftant from the tulks, and are broader than 
thofe of the morfe : the female has two teats on the breaft : 
the chin has a briitly beard ; the ears are fhortthe feet 
broad ; and the legs fo fhort that the belly trails on the 
ground. When full grown, the animal is fix ells in length; 
the male being rather larger than the female, which has 
breafts like a woman : It feeds on a green fea mois 0* 
weed, which grows near the fhore. The figure, manners. 



|f]cli«u« and hfflory, of this animal, are very imperfedlly known ; but 
— we are informed that its fleih eats like beef. 

3. Manatus, fifh-tailed walrus, or fea-cow, has no tulles, 
and no hind feet. Of this fpecies there are two varie- 
ties ; the auftralis or lamantin, and the borealis or whale- 
tailed manati. The lamantin inhabits the African and A- 
metican feas, particularly near the mouths of rivers, which 
they frequently enter, feldom going far from the fhore. The 
lamantin varies in fize from eight to feventeen feet long, is 
fix or feven in circumrerence, and from 500 to 800 pounds 
weight: the Ikin is of a dark or black afh colour ; there are 
nine fquare firaped grinders on each hde in each jaw, which 
are covered with a glaffy cruft of enamel; the back bone 
has 50 joints or vertebrae : it is a thick clumfy animal, ha- 
ving no properly diftinft neck, as the body continues almoft 
of an equal thicknefs to the head. The female has two 
teats placed near the arm-pits. This animal never comes 
on fhore, but frequents the mouths of large rivers, brouzing 
on the grafs which grows clofe to the water. There feems 
to be two varieties, differing confiderably in fize. The lar- 
ger frequents the leas near the mouths of large rivers ; and 
the fmaller is found higher up the fame rivers, and in inland 
frefh water lakes, but never goes to the fea. 

We are told that this animal is often tamed by the na- 
tive inhabitants of America, and that it delights in mufic ; 
hence, according to fome authors, it is probably the delphi- 
nus or dolphin of the ancients: and fome believe, that what 
has been written concerning mermaids and hrens mnft be re- 
ferred to this animal, bf has a voracious appetite, and is 
perpetually eating: it is monogamious, or lives in families 
of one male, one female, a half grown and a very fmall 
young one ; copulates in the fpring, the female at firft fly- 
ing in various playful circles, and then throwing herfelf on 
her back to receive the male : When pafturing on the aqua- 
tic plants, the back is often above water; and, as the fkin 
is full of a fpecies of loufe, numbers of fea fowls perch on 
them, to pick out the inie£ts. They bellow like bulls: 
their fight is very weak, but their hearing extremely acute; 
the fore-feet are palmated and fin-lhaped, almoft like thofe 
of a fea-turtle ; and inftead of hind-feet they have a horizon- 
tal tail; they have no external ears ; the noftrils are diftinft, 
and at a diltance from each other; the females have two 
teats about the breaft ; the upper lip is full of {harp, prick- 
ly, rigid briftles. This animal has great affinity to the 
whale and feal tribes. Idle fleffi is very good eating. 

The whale-tailed manati inhabits the north-weft coaft of 
America, the north-eaft of Alia, and the iflands which lie 
between thefe two coalls. Th s animal very often enters 
the mouths of the rivers; is fometimes 23 feet long, and 
weighs 8000 pounds; the {kin, while wet, is of a brown co- 
lour, but becomes black when dry. Inllead of grinders, 
this fpecies has, on each fide of each jaw, a large rug- 
ged bone. The back-bone has 60 vertebrae or joints: 
the body is very clumfy, and much deformed ; its circum- 
ference at the (houlders is 12 feet, at the belly 20, and near 
the tail only four; the neck is near feven feet round, and the 
head only 3 1 inches. 

They live perpetually in the water, and frequent the 
edges of the {bores ; and in calm weather fwim in droves 
near the mouths of rivers : in the time of flood they 
come fo near the land, that a perfon may ftroke them 
with his hand: if hurt, they Iwim out to lea ; but prefently 
return again. The females oblige the young to iwim be- 
fore them, while the other old ones lurround, and as it were 
guard them on all fides. The affedtion between the male 
and female is very great: for if fhe is attacked, he will 
defend her to the utmoft ; and if fhe is killed, will follow 
her corple to the very fhore, and fwim for fome days near 
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the plade it has been landed at. They copulate in the fpring, Trlchectrs. 
in the fame manner as the human kind, efpecially in calm Ji 
weather, towards the evening. The female fwims gently , 1 ‘ K|gnt,‘ ^ 
about; the male purfues; till, tired with wantoning, fire 
flings herfelf on her back, and admits his embraces. Stel- 
ler thinks they go with young about a year; it is certain 
that they bring but one young at a time, which they' fuckle 
by two teats placed between the breaft. They are vaflly vo- 
racious and gluttonous ; and feed not only on the fuci that 
grow in the fea, but fuch as are flung on the edges of the 
fhore.. When they are filled, they tall afleep on their backs. 
During their meals, they are fo intent on their food, that 
any one may go among them and choofe which he likes heft. 
Peter Martyr gives an inftance of one that lived in a lake 
of Hifpaniola for 25 years, and was fo tame as to come to 
the edge of the fhore on being called; and would even per- 
form the part of a ferry, and carry feveral people at a time 
on its back to the oppofite fhore.—Their back and their 
fides are generally above water. 

They continue in the Kamtfchatkan and American feas 
the whole year ; but in winter are very lean, fo that y'ou 
may count their ribs. They are taken by harpoons faftened 
to a ftrong cord; and after they are ftruck, it requires the 
united force of 30 men to draw them on fhore. Sometimes 
when they are transfixed, they will lay hold of the rocks 
with their paws, and flick fo fail as to leave the fkin behind 
before they can be forced off. When a manati is ftruck, 
its companions fwim to its affiftance ; fome will attempt to 
overturn the boat by getting under it; others will prefs 
down the rope, in order to break it; and others will ftrike 
at the harpoons with their tails, with a view of getting it 
out, in which they often fucceed. They have not any 
voice ; but make a noife by hard breathing like the fnorting 
cf a horfe. 

The {kin is very thick, black, and full of inequalities, like 
the bark of oak, and fo hard as fcarce to be cut with an 
axe, and has no hair on it : beneath the hair is a thick blub- 
ber, which taftes like oil of almonds. The flefh is coarfer 
than beef, and will not foon putrify. The young ones tafte 
like veal. The {kin is ufed for {hoes, and for covering the 
fides of boats. 

TRICHOMANES, in botany; a genus of plants be- 
longing to the clafs of cryptogamia^.zwl order of Jilices. The 
parts of frudlification are folitary, and terminated by a ftyle 
like a brittle, on the very edge of the leaf. There are 1 3 
fpecies; of which two are natives of Britain, the pixidiferum 
and tunbrigenfe. 

1. Pixidjerum, or cup-trichomanes, has fub bipinnated 
leaves, the pinnse being alternate, clofe-lobed, and linear. 
It is found among ftones in wet grounds in England. 2. 
‘7unbrigenfe, or Tunbridge trichomanes, has pinnated leaves, 
the pinnas being oblong, dichotomous, decurrent, and den- 
tated. It is found in the fiffures of moift rocks in Wales, 
and in many rocky places in Scotland. 

TRICOCCEtE three,” and *9xx«f “ a grain”), 
the name of the 38th order in Linnreus’s Fragments of a 
Natural Method, confifting of plants with a fingle three-cor- 
nered capfule, having three cells, or internal divifions, each 
containing a fingle feed. See Botany, vol. iii. page 466. 

TR1COSANTHES, in botany: A genus ot plants be- 
longing to the clafs of moncecia, and order of fyngenejia ; and 
-in the natural fyftam ranging under the 34th order, Cucur. 
bitacea. There are four fpecies ; only one of which is cul- 
tivated in the Britifh gardens, the anguina or fnake-gourd, 
which is a native of China, an annual, and of the cucumber 
tribe. 

TRIDENT, an attribute of Neptune, being a kind of 
feeptre which the painters and poets put into the hands of 

4 C 2 that 
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Triennial that E^od, In forni of a fpear or fork with three teeth; whence 

I! ‘ - 
Trifolium the word. 

TRIENNIAL, an epithet applied chiefly to officers or 
employments which lalt for three years. 

TRIENS, in antiquity, a copper money of the value of 
one third of an as, which on one hde bore a Janus s head, 
a.nd on the other a water rat. , , 

TRIENTALIS, Chickweed winter-greem, in do- 
tany: A genus of plants belonging to the clafs of heptan- 
flria, and order of monogynia; and in the natural iyftem 
ranging under the 2Sth order, Rotace*. The calyx is hep- 
taphylions ; the corolla is equal and plane, and is divided 
into feven fegments ; the berry is unilocular and dry. I here 
is only one fpecies, the curopaa ; which is indigenous, and 
the only genus of heptandria that is fo. 

The (talk is (ingle, five or fix inches high, terminated 
with five, fix, or ieven, oval pointed leaves ; from the centre 
of which arife on long footftalks commonly two white ftarry 
flowers, each generally confiding of feven oval and equal pe- 
tals, fucceeded by a globular dry berry, covered with a thin 
white rind, having one cell, and containing feveral angular 
feeds. 

TRIERS, or Treves. See Treves. 
TRIFOLIUM, Trefoil, or Clover, in botany : A ge- 

nus of plants belonging to the clafs of diadelphia, and order 
of decandrta; and in the natural fyftem ranging under the 
32d order, Pap'dionaceee. The flowers are generally in round 
heads ; the pod is fcarcely longer than the calyx, univalve, 
not opening, deciduous. f he leaves are three together. 
According to Murray’s edition of Linnaeus, there are 46 
fpecies; of which 17 are natives o' Britain. We fhall deferibe 
feme of the moll remarkable of tbefe : 

1. Meliloti officinalis, or melilot, has naked racemous pods, 
difpermous, wrinkly, and acute, with an erefit ftalk. It 
grows in corn-fields and. by the way-fides, but not common. 
The ftalk is ered, firm, ftriated, branched, and two or three 
feet high : the leaves ternate, fmooth, obtufely oval, and ier- 
rated : the flowers are frrall, yellow, pendulous, andgiovv in 
long clofe fpikes at the tops of the branches : the pod is 
very fhoit, turgid, tranfverfely wrinkled, pendulous, and 
contains either one or two feeds. The plant has a very pe- 
culiar ftrong feent, and difagreeable, bitter, acrid taite, but 
fuch, however, as is not difagreeable to cattle. 1 he flowers 
are fweet-feented. It has generally been efleemed emollient 
and digeftive, and been ufed in fomentations and cataplafms, 
particularly in the plafter employed in dreffing blifters; but 
is now laid afide, as its quality is found to be rather acrid 
and irritating than emollient or refolvent. It communicates 
a moll loathfome flavour to wheat and other grain, fo as to 
render it unfit for making bread. It grows in corn-fields. 

2. Trifolium repens, white creeping trefoil, or Dutch clo- 
ver, has a creeping ftalk, its flower gathered into an umbel- 
Lar head, and its pods tetrafpermous. It is very common iu 
fields and paflures. It is well known to be excellent fodder 
for cattle ; and the leaves are a good ruftic hygrometer, as 

ktbey are always relaxed and flaccid in dry weather, but eredt 
in moift or rainy. 

3. Trifolium pratenfe, purple or red clover, is dtftinguifhed 
by denfe fpikes, unequal corollas, by bearded ftipulas, afeend- 
ing ftalks, and by the calyx having four equal teeth. T his 
is the botanical defeviption of this fpecies given by Mr Af- 
xelius, who, in a paper of the firft vohr. e of the Linnaean 
Tranfaftions, has been at much pains to remove three fpecies 
of the trifolium from the confufion in which they have been 
long involved ; namely, the pratenfe^ medium, and aipeiire. 
The red clover is common in meadows and paftures, and is 
the fpecies which is generally cultivated as food for cattle. 
It abounds in every part of Europe, in North America, and 
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even in Siberia. It delights rrioft in rich, moift., and funny Trigi' 
places ; yet flourifhes in dry, barren, and fhady places. For . 11 ^' 
an account of the mode of cultivating it, fee Agricul- fl^‘e‘‘^ 
ture, n° 177. 

4. Alpejlre, long-leaved purple trefoil, or mountain clover, 
is thus characterized by Mr Afzelius. I he fpikes are denfe; 
the corollas fomewhat equal; the ftipulas are briflly and di- 
vergent ; the leaflets lanceolated •; the ftalks fluff, ftraight, 
and very Ample. It grows in dry, mountainous, woody 
places, in Hungary, Auftria, and Bohemia, &c. ; but is not 
faid by Mr Afzelius to be a native of Britain. 

5. The medium, according to Mr Afzelius, has alfo been 
confounded with the two fpecies laft mentioned ; but it is to- 
be diftinguifhed from them by having loofe fpikes, corollas- 
fomewhat equal, ftipulas fubulate and connivent, and ftalks- 
flexuofe and branched. It is found in dry elevated fitua- 
tions, efpecially among fhrubs, or in woods where the foil is- 
chalky or clay, in England, Scotland, Sweden, Denmark, &c. 

For a botanical defeription of the other fpecies of the 
trifolium, fee Lightfoot’s Flora Scotica, Berkenhout’s Sy- 
nopfis of the Natural Hiftory of Great Britain and Ireland, 
and Withering’s Botanical Arrangements. 

’I'RIG A, in antiquity, denotes a kind of carr or chariot 
drawn by three horfes ; whence the name. 

TRIGLA, in ichthyology, a genus of fifties belonging 
to the order of thoracici. The head is loricated with rough 
lines, and there are feven rays in the membranes of the gills- 
There are 1 1 fpecies ; of which the principal are the gurnar- 
dus, or grey gurnard ; the cuculus, or red gurnard ; the ly- 
ra, or piper ; and the hirundo, or fapphirine gurnard, 

TRlGLOCHiN, in botany : A genus of plants belong- 
ing to the clafs of hexandria, and older of trigynia ; and in 
the natural fyftem ranging under the fifth order, Tripelatoi- 
dete. The calyx is triphyllous; the petals are three ; there 
is no ftyle ; the capfule opens at the bafe. There are three 
fpecies ] of which the paluftre and maritimum are Britifh. 

1. Pahftre, or arrow-headed grafs, has an oblong trilo- 
cular capfule. The ftalk is fimple, eight or ten inches; 
high; the leaves long and narrow ; the flowers are greemfh, 
and grow at the end of a long fpike. It is frequent in 
moift ground. 

2. Maritimum, or fea-fpiked grafs, has ovate fexlocular 
capfules; the ftalk is fhort; the fpike long, and flowers pur- 
pliih. It is frequent on the fea-coa-fts. Linnseus fays that 
cattle eat thefe two fpecies with avidity. 

TRIGLYPHS, in arehite&ure, a fort of ornaments re- 
peated at equal intervals, in the Doric freeze. 

Dialing Tkigon. See Dialing. 
TRIGONALIS. See Pi la. 
TRIGONELL A, Fenugreek, in botany: A genus of 

plants belonging to the clafs of diadelphia, and order of de- 
candria ; and in the natural fyftem arranged under the 3 2d 
order, Papilionacea. The vexillum and alse are nearly equal 
and patent, refembling a tripetalous corolla. There are 1 2 
fpecies ; of which the moft remai kable is the fmnumgrecum, 
or fenugreek, a native of Montpelier in France.. 

Fenugreek is an annual plant, which riles with a hollow, 
branching, herbaceous ftalk, a foot and a half long, gar- 
nilhed with trifoliate leaves, placed alternately, whofe lobes 
are oblong, oval, indented on their edges, and have broad- 
furrowed footftalks. 

Fenugreek feeds have a ftrong difagreeable fmell, and ?.n 
undluous farinaceous tafte accompanied with a flight bitter- ( 
ifhnefs. The principal ufe of thefe' feeds is in cataplafms 
and fomentations, for foftening, maturating, and difeuffing 
tumors ; and in emollient and carminative glyfters. They 
are an ingredient in the oleum e mucilaginibus of the fhops, 
to which they communicate aconliderable ilia re of their fmell. 'I 111- ^ 



T R I G O N O M E T R Y, 

T HE art of meafuring the Tides and angles of triangles, 
either plane or fpherical, whence it is accordingly 

called either Plane Trigonometry, or Spherical Tri- 
gonometry. 

Trigonometry is an art of the greateil ufe in the mathe- 
matical fciences, efpecially in aftronomy, navigation, furvey- 
ing, dialing, geography, 'See. See. By it we come to know 
the magnitude of the earth, the planets and ftars, their di- 
tances, motions, eclipfes, and almoit all other uferul arts 
and fcietices. Accordingly we find this art has been culti- 
vated from the earlieft ages of mathematical knowledge. 

Trigonometry, or the refolution of triangles, is founded 
on the mutual proportions .which fubfilt between the fides 
and angles of triangles; v/hich proportions are known by 
finding the relations between the radius of a circle and cer- 
tain other lines drawn in and about the circle, called cords, 

fines, tangents, and fecants. The ancients, Menelaus, Hippar- 
chus, Ptolemy, &c. performed their trigonometry by means 
of the cords. As to the fines, and the common theorems 
relating to them, they were introduced into trigonometry 
by the Moors or Arabians, from whom this art palled into 
Europe, with feveral other branches of fcience. The Eu- 
ropeans have introduced, fince the 15th century, the tan- 
gents and fecants, with the theorems relating to them. 

The proportion of the fines, tangents, &c. to their radius, 
is fometimes exprefled in common or natural numbers, which 
conttitute what we call the tables of natural fines, tangents, 
and fecants. Sometimes it is exprefled in logarithms, being 
the logarithms of the faid natural fines, tangents, See. ; and 
thefe conftitute the table of artificial fines, Sec. Laflly, 
fometimes the proportion is not expreffed in numbers; but 
the feveral fines, tangents, Sec. are actually laid down upon 
lines of feales ; whence the line of fines, of tangents. Sec. 

In trigonometry, as angles are meafured by arcs of a 
circle deferibed abotit the angular point, fo the whole cir- 
cumference of the circle is divided into a great number of 
parts; as 360 degrees, and each degree into 60 minutes, 
and each minute into 60 feconds, Sec. ; and then any angle 
is laid to coniift of fo many degrees, minutes, and feconds, 
as are contained in the arc that meafures the angle, or that 
is intercepted between the legs or fides of the angle. 

Now the fine, tangent, and fecant, See. of every degree 
and minute, See. of a quadrant, are calculated to the radius 
I, and ranged in tables for ufe ; as ado the loparithms of 
the fame ; forming the triangular canon. And theie num- 
bers, fo arranged in tables, form every ipecies of right-angled 
triangles; fo that no fuch triangle can be propofed, but one 
fimilar to it may be there found, by comparifon with which 
the propofed one may be computed by analogy or propor- 
tion. 

PLANE TRIGONOMETRY. 

There are ufually three methods of refolving triangles, 
or the cales of trigonometry ; viz. geometrical conftruttion, 
arithmetical computation, and intlrumental operation. In 
the 1 ft method, the triangle in queftion is conftruefed by 
drawing and laying down the feveral parts of their magni- 
tudes given, viz. the fides from a fcale of equal parts, and 
the angles from a icale of cords or other inftrument; then 
the unknown parts are meafured by the fame feales, and fo 
they become known. 

In the 2d method, having ftated the terms of the propor- 
tion according to rule, which terms confifl partly of the 

numbers of the given fides, and partly of the fines, See. of Plane, 
angles taken from the tables, the proportion is then refolved 
like all other proportions, in which a 4th term is to be 
found from three given terms, by multiplying the 2d and 3d 
together, and dividing the produce by the ill. Or, in work- 
ing with the logarithms, adding the logarithm of the 2d 
and 3d terms together, and from the fuvn fubtracling the 
logarithm of the 1 ft term ; then the number aafwering to 
the remainder is the 4th term fought. 

To work a cafe inftrumentally, as fuppofe by the loga- 
rithm lines on one fide of the two foot fcales : Extend the 
compafles from the ift term to the 2d or 3d, which hap- 
pens to be of the fame kind with it; then that extent will 
reach from the other term to the 4th. In this operation, 
for the fides of triangles, is ufed the line of numbers (mark- 
ed Num.) ; and for the angles, the line of fines or tangents 
(marked fin. and tan.) according as the proportion refpefts 
fines or tangents. See Sector. - 

In every cafe of plane triangles there muft be three parts, 
one at leait of which muft be a fide. And then the diffe- 
rent circumflances, as to the three parts that may be given1, 
admit of three cafes or varieties only ; viz. 

iff, When two of the three parts given are a fide and its 
opppofite angle. 2d, When there are given two fides and 
their contained angle. 3d, And, thirdly, when the three 
fides are given. 

To each of thefe cafes there is a particular rule or pro- 
portion adapted for refolving it by. 

1 ft, The Rule for the if Cafe, or that in which, of the 
three parts that are given, an angle and its oppefite fide are 
two of tl^em, is this, viz. that the fides are proportional to 
the fines of their oppofite angles ; that is. 

As one fide given 
To the fine of its oppofite angle 
So is another fide given 
To the fine of its oppofite angle.- 

Or, 
As the fine of an angle given ; - 
To its oppofite fide : 1 
So is the line of another angle given : 
To its oppofite fide.' 

So that, to find an- angle, we muft begin the proportion, 
with a given fide that is oppofite to a given angle ; and to 
find a fide, we mult begin with an angle oppolite to a given 
fide. 

_ Example. Suppofe in the triangle BDC (fig. r.) there bepq.e Dxr—■ 
given the fide BC= 106, D'Brr:^, and the angle BCD 310 ’ ^ 
49' given ; to find the angle BDC obtufe and the fide CD. 

1. Geometrically by ConflruSion. 
Draw the line BC equal to 106, at C make an angle of # 

31° 49' by drawing CD, take 65 in your compaffes) and- 
with one foot in B lay the other upon the line CD in D - 
draw the line BD;, and it is done ; for the angle D will be* 
120° 43', the angle B 270 28', and the fide°DC 569 as 
was required. 

2. Arithmetically by Logarithms. 
As the fide BD 65 - - log. j.8r2Qt * 
Ts to fine angle C 31° 49'. - - 9.7219? 
So is the fide BC 106 - » 2.02531 

To fine angle D 12o043, 

j 1-74729 
2.81291 ■ 

9,93438. 
T-> • 



To find DC. | , 180.0 
As fine ang. C 3ic,49' 9.721981'he fnpp. 59.17 of ang. D. 
Is to the fide BD 65 1.81291 
Soisfinea11g.B27.28 9.66392 120.43 angle D. 

3149 angle C. 
11.47683 
9.72198 152.32 their fam. 

To the fide DC 56.88 x.75485 180.0 
152.32 fum fubt. 

27.28 angle B. 
Here it may be proper to obferve, that if the given angle 

be obtufe, the angle fought will be acute ; but when the 
given an ile is acute, and oppofite to a leffer given fide, then 
the required angle is doubtful, whether acute or obtufe ; it 
ought therefore to be determined before the operation. lor 
it is plain the above proportion produces 59° 17 ^or ^ie re* 
quired angle ; but as it is obtufe, its fupplement to 180 de- 
grees mult be taken, viz. 120Q43'. 

By Gunter, 
“ The extent from 65 to 106 on the line of numbers will 

reach from 310 49' to 590 17' on the line of lines.” 
2dly, “ The extent from 310 49' to 27° 28' on the line of 

fines will reach from 65 to 56.88 on the line of numbers.” 
Case II. When there are given two fides and their con- 

'tained angle, to find the reft, the rule is this : 
As the fum of the two given fides : 
Is to the difference of the fides : : 
So is the tangent of half the fum of the two oppofite 

angles or cotangent of half the given angle : 
To tang, of half the diff. of thofe angles. 

Then the half diff. added to the half fum, gives the great- 
=<er of the two unknown angles ; and fubtrafted leaves the 
kfs of the two angles. , . 

Hence, the angles being now all known, the remaining 
ad fide will be found by the former cafe. 

Example. The fide BC = ic9, BD = 76 (fig. 2.), and 
the angle CBD ioi° 30' given, to find the angle BDC or 
BCD, and the fide CD. 

1. Geometrically by ConJlruBion. 
Draw the line BC lop* and BD, fo as to maKC an angle 

with BC of ioi° 30', and make BD equal to 76 ; join BC 
and BD with a right line, and it is done ; for the angle D 
being meafured by the cord of 6o°, will be 47° angle C 
30° 58', and the fide DC 144.8, as was required. 

2. Arithmetically by Logarithms. 
Side BC 109 - 109 - i8c° o' 

BD 76-76 - 101 30 

Their fum 185 33 their diff. 78 30 fum of the ang. 
 1   DandC. 

\ Sum 39 15 then 
To find the angles D and C. 

As the fum of the fides BC and BD =r 185 2.26717 
Is to their difference - "33 l^x^x 
So is tang, of $4he fum of the angle&C andD39°i5' 9.91224 

i 1.43075 
2.26717 

To the tang of i the diff.ofthe anglesCandD 8° 17' 9.16358 

To half the fum of the angles D and C - 390 15 
Add half the difference of the angles C and D 817 

Gives the greater angle D 47 32 

Subtrafted, gives the lefTer angle C 30 58 

To find DC, 
As fine angle D 470 32' 
Is to the fide BC 109 
So is fine angle B iox° 30' 

9.86786 
2.03743 

J499i U) 
12.02862 
9.86786 
2.16076 To the fide DC. required 144.8 

3. By Gunter. 
1 ft, “ The extent from 185 to 3 3 on the line ornumbers will 

reach from 390 15' to 8° 17' on the line of tangents. 2dly, 
The extent from angle D 470 ^ to 78° 3°' Supple- 
ment of angle. B) on the line of fines, wdl reach from the 
fide BC f 09 to 144.8, the fide DC required, on the line of 
numbers.” 

Case III. Is when the three fides are.given, to find the 
three angles ; and the method of refolving this cafe is, to 
let a perpendicular fall from the greateft angle upon the 
oppofite fide or bafe, dividing it into two fegments, and the 
whole triangle into two fmaller right-angled triangles : then 
it will be. 

As the bafe or fum of the two fegments : 
Is to the fum of the other two fides : : 
So is the difference of thofe fides : 
To the difference of the fegments of the bafe. 

Then half this difference of the two fegments added to 
the half fum, or half the bafe, gives the greater fegment, 
and fubt rafted gives the lefs. Hence, in each of the two 
right-angled triangles, there are given the hypothenufe, and 
the bafe, befides the right angle, to find the other angles 
by the firft cafe. 

Example. The fides BC (fig. 3 ) BDirrSy* snd 
CD = 50, given to find the angles BDC, BCD, or CBD. 

T. Geometrically by ConJlruBton. 
Draw the line BC equal to 104, take CD 50 in your 

compaffes, and with one foot in C defcnbe an arch ; then 
take BD 85 in your compaffes, and with one foot in 
B cut the former arch in D, join BD and DC, and it ig 
done ; for the angle B, being meafured, will be found 28° 
4', angle C 530 7', which being added together, is 8i° il'» 
their fum fubtrafted from 180, leaves angle D 98° 49' as 
was required. 

2 Arithmet'ically by Logarithms. 
The two fhorteft fides are BD.( = 85) and CD (=50), 

the fum of which is 135, and their difference 35. The feg- 
ments of the bafe BC are found in this manner : 
As the fide BC — 105 log. 
Is to the fum of the fides BD & DC =2 135 
So is their difference — 35 
To the difference of the feg. of BC =45 
Thus the fum and difference of the fegments of the bafe BC 
being known, we have only to add half this fum = to 
half the difference = 22|, and we fliall obtain the greater 
iegment, which is — 75 ; which fubtrafted from 105, gives 
30 = the fmaller fegment. Then 

To find the angle BDA. 
As the hypothenufe BD =85 log. 
Is to radius = 
So is the greater fegmenf = 75 
To the fum of the angle BDA = 
The angle BDA therefore is equal to 6i° 56' 

Let us now find the angle ADC, which is done thus. 

2.02119 
2-13°33 
I.54407 
I.6532 f 

I.92942 
10.00000 

1.87506 
9.94564 

As the hypothenufe DC — 50 
Is to radius = 
So is the fmaller fegment = 30 
To the fine of ADC = 
The angle ADC therefore is equal to 
whole angle BDC = 9^° 49 • 

log. 1.69897 
10.00000 

1.477x2 
9.77815 

360 53', and the 

To 



TRICON 
To find the angle at B, we have only to fubtraft the angle 

v-~'BDA (-—6i° 56') *rom 90°> and the rem. 28° 4' is the 
angle fought. The angle at C is equal to 530 7?. 

3, By Gunter. ' 
ijl, ‘The extent from 105 to 135, will reach front 35 to 

45 on the line of numbers.’ idly, ‘The extent from 85 
to 75? on the line of numbers, will reach from radius to 6i° 
56', the angle BDA on the line of lines/ $dly, ‘ The 
extent from 50 to 30 on the line of numbers, will reach 
from radius to angle ADC 36° 5 3' on the line of lines.’ 

The foregoing three cafes include all the varieties of 
plane triangles that can happen, both of right and oblique- 
angled triangles. But bdiides thefe, there are fome other 
theorems that are ufeful upon many occafions, or fuited to 
fome particular forms of triangles, which are often more 
expeditious in ufe than the foregoing general ones ; one 
of which, for right-angled triangles, as the cafe for which it 
ferves fo often occurs, may be here inferted, and is as follows. 

Case TV.When, in a right-angled triangle, there are given 
the angles and one leg, to find the other leg, or the hypo- 
thenufe. Then it will, 

As radius : 
To given leg AB : : 
So tang, adjacent the angle A : 
To the oppofiteleg BC, and : : 
So fee. of fame angle A : 
To hypot. AC : 

Example. In the triangle ABC (fig. 4.), right-angled 
at B, 

Given the leg AB — 162 
and the angle A =. 530 7' 4^'' 
eonfeq. the angle C 36 52 12 

1. Geometrically.—Draw the leg AB —162 : Eredb the 
indefinite perpendicular BC : Make the angle A — 530!-, 
and the fide AC will cut BC in C, and form the triangle 
ABC. Then, by meafuring, there will be found AC = 
270, and BC = 2i6. 

2. Arithmetically. 

to find BC 
and AC. 

As radius 
To AB 
So tang. A 

To BC 

So fee. A 

To AC - 

= 10, 
= 162 
= 53° 7' 48'' 

2= 2l6 

= 53° 7' 48" 

— 270 

log. lO'OOOOOOO 
2*2095150 

10*1 249372 

2’3344522 

10*2218477 

2*431362 7 

3. By Gunter. 
Extend the compares from 450 at the end of the tan- 

gents (the radius) to the tangent of 53°!; then that extent 
will reach, on the line of numbers, irom 162 to 216, for 
BC. Again, extend the compaffes from 36° 52' to 90 on 
the fines ; then that extent will reach, on the line of num- 
bers, from 162 to 270 for AC. 

Note, Another method, by making every fide radius, is 
often added by the authors on trigonometry, which is thus : 
The given right-angled triangle being ABC, make firlt 
the hypothenufe AC radius, that is, with the extent of AC 
as a radius, and each of the centres A and C, deferibe arcs CD 
and AE (fig. 5.) ; then it is evident that each leg will re- 
prefent the fine of its oppofite angle, viz. the leg BC the fine 
of the arc CD or of the angle A, and the leg AB the fine 
of the arc AE or of the angle C. Again, making either 
leg radius, the other leg will reprefent the tangent of its 
oppofite angle, and the hypothenufe the fecant of the fame 
angle; thus, with radius AB and centre A defcribmg the 
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arc BE, BC reprefents the tangent of that arc, or of the Spherical- 
angle A, and the hypothenufe AC the fecant of the fame ; 1 J 

or with the radius BC and centre C deferibing the arc 
BG, the other leg AB is the tangent of that arc BG or 
of the angle C, and the hypothenufe CA the fecant of the 
fame. 

And then the general rule for all thefe cafes is this, viz. 
that the fides bear to each other the fame proportions as the 
parts or things which they reprefent. And this is called 
making every fide radius. ' ’ 

SPHERICAL TRIGONOMETRY. 

Srherical Trigonometry is the art whereby, from 
three given parts of a ipherical triangle, we difeover the 
reft ; and, like plane trigonometry, is either right-angled or 
oblique angled. But before we give the analogies for the 
folution of the feveral cafes in either, it will be proper to 
premife the following theorems : 

Theorem I. In all right-angled fpherical triangles, the 
fign of the hypothenufe : radius : : fine of a leg : fine of its 
oppofite angle. And the fine of a leg : radius : : tangent 
oi the other leg: tangent ofits oopofite angle. 

Demonjlration. Let EDAFG (Hid. fig. 6.) reprefent 
the eighth part of a fphere- where the quadrantal planes 
EDFG, EDBC, are both perpendicular to the quadrantai 
plane ADFB ; and the quadrantal plane ADGC is per- 
pendicular to the plane EDFG ; and the fpherical triangle 
ABC is right-angled at B, where CA is- the hypothenufe, 
and BA, BC, are the legs. 

To the arches GF, CB, draw the tangents HF, OB, 
and the fines GM, Cl, on the radii DF, DB ; alfo draw 
BL the fine of the arch AB, and CK the fine of AC ; 
and then join IK and OL. Now HF, OB, GM, CL are 
all perpendicular to the plane ADFB. And HD, GK, 
OL, lie all in the fame plane ADGC. Alfo FD, IK, BLr 
lie all in the fame plane ADGC. Therefore the rightl 
angled triangles HFD, CIK, ODL, having, the equa- 
angles HDF, CKI, OLB, are fimilar. And CK : DG : : 
Cl : GM; that is, as the fine of the hypothenufe : rad. : : 
fine of a leg : fine of its oppofite angle. For GM is the fine 
of the arc GF, which measures the angle CAB. Alio, LB : • 
DF : : B0-: FH ; that is, as the fine of a leg : radius : : 
tangent of the other leg : tangent of its oopofite angle. 
CBE.D. 

Flence it follows, that the fines of the angles of any 
oblique fpherical triangle ACD (fig. 7.) are to one another,. 
direttly, as the fines of the oppofite fides. Hence it alfo 
follows, that, in right*angled fpherical triangles, having the 
fame perpendicular, the fines of the bafes will be to each 
other, invetfely, as the tangents or the angles at the bafes. .. 

Theorem If. In any right-angled fpherical triangle 
ABC (fig. 8.) it will be, As radius is to the co-fine of one 
leg, io is the co-fine of the other leg to the co-fine of the 
hypothenufe. 

Hence, if two right-angled fpherical triangles ABC, 
GBD (fig. 7-) have the fame perpendicular BC, the co-fihes 
of their hypothenufes wall be to each other, diredtly, as the 
co-fines of their bafes. 

Theorem III. In any fpherical triangle it will be, As 
radius is to the fine of either angle, fo is the co-fine of the 
adjacent leg to the co-iine of the oppofite angle. 

Hence, in right rngled fpherical triangles, having the 
fame perpendicular, the co-fine* of the angles at the bafe 
will be to each other, diredtly, as the fines of the vertical 
angles. 

Theorem IV, In any right-angled fpherical triangle. 

/ 
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Suberic il. It will be, As radius is to the co-fxne of the hypothenufe, 

fo is the tangent of either angle to the co-tangent of the 
other angle. . . 

As the fnni of the fines of two unequal arches is to their 
difference, fo is the tangent ©f half the fum of thofe arches 
to the tangent of half their difference : and as the fum of 
the co-fines is to their difference, fo is the co-tangent of 
half the fum of the arches to the tangent of half the dif- 
ference of the fame arches. 

Theorem V. In any fpherical triangle ABC (fig. 9 and. 
10.) it will be, As the co-tangent of half the fum of half 
their difference, fo is the co tangent of halt the bafe to the 
tangent of the diftance (DE) of the perpendicular frem the 
middle of the bale. 

Since the laft proportion, by permutation, becomes co- 
AC 4-BC AC—BC. 

tang.^^—  : co-tang. AE : : tang. - “ tang. 

TRIG O N O 'M E T R Y. 
DE, and as the tangents of any two arches are, inverfely, Spherical, 
as their co-tangents ; it follows, therefore, that tang. AE : '-"V* 

AC-ffBC AC—BC 
tang. :: tang.  : tang. DE ; or, that 2 w 2 
the tangent of half the bafe is to the tangent of half the him 
of the fides, as the tangent of half the difference of the fides 
to the tangent of the diitance of the perpendicular from the 
middle of the bafe. 

Theorem VI. In any fpherical triangle ABC (fig. 9.) 
it will be, As the co-tangent of half the fum of the angles 
at the bafe is to the tangent of half their difference, fo is the 
tangent of half the vertical angle to the tangent of the angle 
which the perpendicular CD makes with the line CF biiec» 
ting the vertical angle. 

The Solution of the Cases of right-angled fpherical Triangles, (fig. 8.), 

Cafe Given Sought Solution 

The hyp. AC and 
one angle A 

The ©ppolite leg 
BC 

The hyp. AC and 
one angle A 

The adjacent leg 
AB 

As radius : fine hyp- AC : : fine A : fine 
BC (by the former part of theor. 1.) 
As radius : co-fine of A : : tang. AC. : 
tang. AB (by the latter part of theor. 1.) 

The hyp. AC and 
one angle A 

The hyp. AC and 
one leg AB ^ 

The other angle 
C 

As radius : co-fine of AC 
tang. C (by theorem 4.) 

tang. A : co- 

The other leg 
BC 

As co-fine AB : radius : : 
co-fine BC (by theorem 2.) 

co-fine AC 

The hyp. AC and 
one leg AB 

The oppofite an- 
gle C 

As fine AC : radius : : fine AB : fine 
(by the former part of theorem 1.) 

The hyp. AC and 
one leg AB 

The adjacent an- 
gle A 

One leg AB and the 
adjacent angle A 

The other leg 
BC 

As tang. AC : tang. AB ; 
fine A (by theorem 1.) 

radius : co- 

tan- 

One leg AB and the 
adjacent angle A 

The oppofite an- 
gle C 

As radius : fine AB : : tangent A 
trent BC (by theorem 4.)   
As radius : fine A : : co-fine of AB : co- 
fin e of C (by theorem 3.) 

One leg AB and the 
adjacent angle A 

The hyp. 
AC 

10 One leg BC and the 
oppofite angle A 

i 1 One leg 13 C and the 
oppofite angle A 

The other leg 
AB 

As co-fine of A : radius : : tang. AB : 
tang. AC (by theorem 1.)   

"As^ tang. A : tang. BC : : radius : fine 
AB (by theorem 4.) 

The adjacent an- 
nfe C 

As co fine BC : radius 
fine C (by theorem 3.) 

co- fine of A 

I 2 
One leg BC and the 

oopofite angle A 
The hyp- 

AC 
As fine A : fine BC 
(by theorem 1.) 

radius : fine AC 

Both legs 
AB and BC 

The hyp. 
AC 

As radius : co-line AB : : co-line BC : co- 
fine AC (by theorem 7.) 

14 
Both legs 

AB and BC 
An angle, fuppoie 

A ' 
As fine AB : radius 
A (by theorem 4.) 

tang, BC : tang. 

15 
Both angles 

A and C 
A leg, luppole 

AB 
As fine A : co line C 
AB (by theorem 3.) 

radius : co-fine- 

16 
Both angles 

A and C 
The hyp. 

AC 
As tang. A : co-tang. C 
fine AC (by theorem 4.) 

randius : co~ 

\rofe The 10th, nth, and 12th cafes are ambiguous ; fince it cannot be determined by th 
data, whether A, B, C, and AC, be greater or lefs than 90 degrees each. 

Cafe 
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The Solution of the Cases of oblique fphirical Tnanglfs, (fig. 9 w<i ,0.) 

Cale Given Sought 

10 

11 

12 

Two Tides AC, BC, 
and an angle A oppo- 
fite to one of them. 

Solution 
The angle B 

oppofite to 
the other 

Two Tides AC, BC, 
and an angle A oppo- 
lite to one of them 

The included 
angle ACB 

M
S fiue BC : line A : : line AC : fine B (by theorem i.) ^ote, this cafe is ambiguous when BC is lei's than AC ; 

lince it cannot be determined from the data whether B be 
| acute or obtufe. 

Two Tides AC, BC, 
and an angle oppofite 

to one of them 

The other fide 
AB 

Cpon AB produced (if need be) let fall the perpendicular 
CO ; then (by theorem 4.) rad. : co-fine AC : : tang. A : 
co-tang. ACD ; but (by theorem 1.) as tang. BC : tarn?. 
AC :: cofine ACD : co-fine BCD. Whence ACB=ACf) 
—BCD is known. 

Two Tides AC, AB, 
and the included 

angle A 
Two Tides AC, AB, 

and the included 
anele A 

The other fide 
BC 

As rad. : co-fine A : : tang. AC : tang. AD (by theor. 1) 
and (by theor. 2.) as co-fine AC : co-fine BC : : co-fine AD 
, co-line BD. Note, this and the laft cafe are both ambi- 
guous when the firfl. is fo. 

Two angles A, ACB, 
and the fide AC 

betwixt them 

Either of the 
other angles, 

fuppofe B 

As rad. : co-line A : : tang. AC : tang. AB (by theor. 1.) 
whence AD is alfo known ; then (by theor. 2.) as co-fine 
AD : co-fine BD : : co-line AC : co-fine BC. 

Theother anale 
B 

As rad. : co-fine A : : tang. AC : tang. AD (by theor. i~) 
whence BD is known ; then (by theor. 4.) as fine BD : fine 
AD : : tan?. A : tansf. B. 

Two angles A, ACB, 
and the fide AC 

betwixt them 
Two angles A, B, and 
a fide AC oppofite to 

one of them 

Either of the 
other Tides, 
fuppofe BC 

As rad. : co-line AB : 7 tang. A : co tang ACD by theo- 
rem 4O whence BCD is alfo known j then (by theor. 3.) 
as fine ACD : fine BCD : : co-fine A t co fine B. 

The fide BC 
oppofite the 

other 
Two angles A, B, and 
a fide AC oppofite to 

one of them 

As rad. : co-line AC : : tang. A : co-tang. ACD (by theo- 
rem 4.) whence BCD is alfo known : then, as co-fine BCD 
■ ‘-o fine ACD 1 : tang. AC 1 tang. BC (by theor. 1.) 
As line B : line AC 1: fine A : line BC (by theorem 1.) 

The fide AB 
betwixt them 

Two angles A, B, and 
a fide AC oppofite to 

one of them 

The other angle 
ACB 

All the three Tides 
AB, AC, and BC 

As rad. : co-line A ; ; tang. AC : tang. AD (by theor. iC 
and as : tang. B : tang. A : : fine AD : fine BD (by theo' 
rem 4.) whence AB is alfo known. 

An angle, 
fuppofe A 

All the three angles 
A, B, and ACB 

A fide, fuppofe 
AC 

As rad. : co-line AC : : tang. A : co-tang. ACD (by theo- 
rem 4.) and as co-fine A : co-fine B : : fine ACD : fine BCD 
(by theor. 3.) whence ACB is alfo known. 

A . 1 a jy . AC+BC AC—BC As tang. tAB : tang.   : : tang.   ; tang. 

DE, the dillance of the perpendicular from the middle of 
the bafe (by theorem 6.) whence AD is known : then, as 
tang. AC : tang. AD : : rad. : co-fine A fby theor. 1.) 

As co-tang. 
ABC+.A 

tangr. 
ABC -A ACB 

—:: tang. —:tan- 2 0 2 ° 2 
of the angle included by the perpendicular and a line bifec- 
ting the vertical angles; whence ACD is alfo known : then 
(by theorem 5.) tang. A : co-tang. ACD : : rad. co-fine 
AC. 

577 
Spherical* 

. The following propofitions and remarks, concerning fphe- 
r‘cal triangles (fele&ed and communicated to Dr Hutton 
py the 1:everend Nevil Maflcelyne, D. D. Aftronomer Royal, F. R. S.), will alfo render the calculation of them perfpi- 
cuous, and free from ambiguity. 

1. A fpherical triangle is equilateral, ifofcelar, or fealene, 
according as it has its three angles all eqifal, or two of them 
equal, or all three unequal; and vice verfa. 

2. 1 he greatell fide is always oppofite the greateft angle, 
and th| fmalleft fide oppofite the Imalleft angle. 

3. Any two Tides taken together are greater than the 
1 third. 

Vol. XVIII. Part II. 

4. If the three angles are all acute, or all right, or all 
obtufe ; the three Tides will be, accordingly, all lefs than 
90°, or equal to 90°, or greater than 90°;" and vice verfa. 

5. If from the three angles A, B, C, of a triangle A BC, pg, jj4 
as poles, there be deicribed, upon the furface of the fphere, lg’ 
three arches of a great circle DE, DF, FE, forming by 
their interfeftions a new fpherical triangle DEF ; each fide 
of the new triangle will be the fupplement the angle 
at its pole; and each angle of the lame triangle will be 
the fupplement of the fide oppofite to it in the triangle A BC- 

6. In any triangle ABC, or A£C, right-angled in A, 1/?,’ Fig. 
The angles at the hypothenufe are always of the fame kind 

4 I) "as 
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TRICON 

'pherical. as their oppofitc fides; The hypothenufe is lefs or 
 greater than a quadrant, according as the fides including the 

right angle are of the fame or different kinds ; that is to fay, 
according as thefe fame iides are either both acute or both od- 
tufe or as one is acute and the other obtufe. And vice verfa, 

O M E T R Y. 
i/?, The fides including the right angle are alwayi of the fame Spheric 
kind as their oppofite angles: he fides including the y—J 
right angle will be of the fame or different kinds, according 
as the hypothenufe is leis or more than 90 ; but one a. kaft 
of them will be of 90°, if the hypothenufe is io. 

T R I 
T R X 

Tiihilate TRIHTLATiE from ires “three,”and hilum “anexternal 
I! mark on the feed the name of the 23d clafs in Linnaeus s Tringa. Fra ts of a Natural Method ; confifting of P1?"18 J11 

' three feeds, which are marked with an external cicatrix or 
fear, where they are faftened within the fruit. See J3o- 

TATRIM, implies in general the ftate or difpofition by 
which a fhip is beft calculated for the feveral purpofes of 

^Thus0 the trim of the hold denotes the moft convenient 
and proper arrangement of the various matf nals contamed 
therein relatively to the drip’s motion cm liability at fea 
The trim of the malls and fails is alfo their mollappofite 
fituation with regard to the conftruaion of the Ihip and 
the effort of the wind upon her fails. See S e am an ship. 

TRINGA, Sandpiper ; a genus of birds belonging to 
the order of grail*. The bill is fomewhat tapering, and of 
the length of the head ; the noftnls are fmall; the toes are 
four in number and divided, the hind toe being frequently 
railed from the ground. According to Dr Latham there 
are 45 fpedes, oSf which 18 are Britilh. We lhall defenbe 
fome of the moft remarkable. 

1. Vanellus, lapwing, or tewit, is diftmguifhed by having 
the bill, crown of the head, creft, and throat, of ab ack co 
lour ; there is atfb a black line under each eye; the back 
is of a purplilh green ; the wings and tail are black and 
white, and the legs red : the weight is 8 ounces and the 
length 13 inches. It lays four eggs, making a flight neil 

with a few bents. The eggs have an olive caft, and are 
fpotted with black. The young, as kon as hatched, run 
ifke chickens: the parents (how remarkable fohcitude for 
them, flying with great anxiety and clamour near th , 
linking ^at either men or dogs that approach, and often 
fluttering along the ground like a wounded bird,to aconfider- 
able diftance from their neft, to delude their purfuers; and 
to aid the deceit, they become more clamorous when molt re- 
mote from it: the eggs are held in great efteem for their deli- 
cacy, and are fold by the London poulterers for three fhilhngs 
the dozen. In winter, lapwings join in vaft flocks ; but 
at that feafon are very wild: their flefh is very good, their 
food being infedls and worms. During Odober and No- 
vember, they are taken in the fens in nets, in the fame man- 
ner that ruffs are ; but are not preferved for fattening, be- 
jpg killed as foon as caught. „ . . „ , yr j 

1z. Pugnax. The male of this fpecies xs called ruff, and 
the female reeve. The name ruffh given to the males be- 
eaufe they are furnifhed with very long feathers, ftanding 
out in a remarkabla manner, not unlike the ruff worn by 
our anceftors. The ruff is of as many different colours as 
there are males ; but in general it is barred with black ; the 
weight is fix or feven ounces; the length, one foot. 1 he 
female, or reeve, has no ruff; the common colour is r°wn » 
the feathers are edged with a very pale colour; the breatt 
and belly white. Its weight is about four ounces. _ 

Thefe birds appear in the fens in the earheft fpnng, and 
difappear about Michaelmas. The reeves lay four eggs in 

a tuft of grafs, the firft week in May, and fit about a month. Tr 
The eggs are white, marked with large rufty fpots. Fowlers 
avoid in general the taking of the females ; not only be- 
caufe they are fmaller than the males, but that they may be 
left to breed. . ... , . 

Soon after their arrival, the males begin to hill, that is, 
to colled on fome dry bank near a fplafh of water, in expec- 
tation of the females, who refort to them. Each male keeps 
poffeffion of a fmall piece of ground, which it runs round 
till the grafs is worn quite away, and nothing but a naked 
circle is left. When a female lights, the ruffs immediately 
fall to fighting. It is a vulgar error, that ruffs muft be fed 
in the dark left they fhould deftroy each other by fighting on 
admiffion of light. The truth is, every bird takes its {land 
in the room as it would in the open fen. If another in- 
vades its circle, an attack is made, and a battle enfues. 
They make ufe of the fame adion m fighting as a cock, 
place their bills to the ground and fpread their ruffs. Mr 
Pennant fays, he has fet a whole room-full a-fightmg, by 
making them move their flations ; and after quitting the 
place, by peeping through a crevice, feen them refume their 
circles and grow pacific. , ,. 

When a fowler difeovers one ©f thofe bills, he places his 
net over night, which is of the fame kind as thofe that 
are called clap or day nets ; only it is generally fingle, and 
is about 14 yards long and four broad. The fowler reforts 
to his fland at day-break, at the diftance ef one, two, three, 
or four hundred yards from the nets, according to the time 
of the feafon ; for the later it is, the fhyer the birds grow. 
He then makes his firft pull, taking fuch birds as he fancis 
within reach: after that he places his fluffed birds or flaks to 
entice thofe that are continually traverfing the fen. When 
the Hales are fet, feldom more than two or three are taken 
at a time. A fowler will take 40 or 50 dozen m a feafon. 
 Thefe birds are found in Lincolnfhire, the life or luy, 
and in the Eaft Riding of York. They vifit a place called 
Martin-Mere in Lancafhire the latter end of Mai ch or begin- 
ning of April; but do not continue there above three weeks ; 
where they are taken in nets, and fattened for the table wit a 
bread and milk, hempfeed, and fometimes boiled wheat; 
but if expedition is required, fugar is added, which wi 
make them in a fortnight’s time a lump of fat : they then 
fell for two {hillings or half a crown a-piece. They are dre - 
fed like the woodcock, with their inteftines ; and when kil- 
led at the critical time, fay the Epicures, are the moft e- 
licious of all morfels. . . , 

3. 'Canutus, or knot, has the forehead, chin, and lower 
part of the neck, brown, inclining to afh-colour ; the back 
and fcapulars deep brown, edged with a h coiour ; the co- 
verts of the wings white, the edges of the lower order deep y 
fo, forming a white bar ; the breaft, fides, and belly white, 
the two firft ftreaked with brown ; the coverts of the tail 
marked with white and dufky fpots alternately 5 the ail 
afh coloured, the outmoft feather on each fide white, the. 
legs of a bluifh grey ; and the toes, as a fpecial mark,cl- 
vided to the very bottom; the weight four ounces^and^ 
2 
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rlnga half.—Thefe birds, when fattened, are preferred by feme TRINITY, in theology, the ineffable myftery of three 
Jj. to the ruffs themfelves. They are taken in great numbers perfons in one God; Father, Son, and Holy Spirit. See 

• a'n'r* on the coalts of Lincoinfhire, in nets fuch as are employed in Theology. n° 61. 
taking ruffs ; with two or three dozens of ftales of wood TuiNirr-Houfe. See London, n° 49. 
painted like the birds, placed within ; 14 dozens have been TRiNnicSunday^ a feftival obferved on the Sunday next 
taken at once. Their feafon is from the beginning of after Whitfunday, in honour of the holy Trinity. The 
Auguft to that of November. They difappear with the firit obfervation of this fettivai was firil enjoined in the council 
froits. Camden fays they derive their name from king Ca- of Arles, anno 1260. 
nute, Knute, or Knout, as he is fometimes called; probably TRINOBANTES, (anc. geog.) a people of Britain, 
becaufe they were a favourite difh with that monarch. We fuppofed to have occupied Middlefex and Effex. 
know that he kept the feaft of the purification of the Vir- TRIO, in mufic, a part of a concert wherein three per- 
gin Mary with great pomp and magnificence at Ely ; and fons fing ; or, more properly, a mufical compofition confift- 
this being one of the len-birds, it is not unlikely but he met ing of three parts. 
with it there. TRIPHTHONG, in grammar, an affemblage or con- 

4. The hypoleucosy or common fandpiper, except in pair- courfe of three vowels in one fyllable ; as qua. 
ing time, is a folitary bird : it is never found near the fea, TRIPLE, in mufic, is one of the fpecies of meafure or 
but frequents rivers, lakes, and other frelh waters. Its head time. See Music. 
is brown, ftreaked with downward black lines; the neck TRIPOD, in antiquity, a famed facred feat or ftool, 
an obfeure afh-c©lour; the back and coverts of the wings fupported by three feet, whereon the priefts and fybils were 
brown, mixed with a gloffy green, elegantly marked with placed to render oracles. It was on the tripod that the 
tranfverfe dufky lines ; the breaft and belly are of a pure gods were faid to infpire the Pythias with that divine fury 
white ; the quill-feathers and the middle feathers of the tail and enthufiafm wherewith they were feized at the delivery 
are brown ; the leg* of a dull pale green. of their predictions. 

5. The alpina, or dunling fandpiper, is at once dillin- TRIPOLI, a country of Africa, in Barbary; bounded 
guilhed from the others by the Angularity of its colours, on the north by the Mediterranean fea; on the fonth, by 
The back, head, and upper part of the neck, are ferru- the country of the Beriberies; on the weft, by the king- 
ginous, marked with large black fpots ; the lower part of dom of Tunis, Biledulgerid, and a territory of the Gadamis; 
the neck white, marked with ftiort dufky ftreaks ; the co- and on the eaft, by Egypt. It is about 925 miles along 
verts ot the wings afh-colour ; the belly white, marked with the fea coaft ; but the breadth is various. Some parts of 
large black fpots, or with a black crefcent pointing towards it are pretty fruitful; but that towards Egypt is a Tandy 
the thighs; the tail is afh-coloured; legs black ; toes di- defert. It had the title of a ifo/gv/ow ; but is now a repu. 
vided to their origin. In fize it is fuperior to that of a blic, governed by a dey. He is not abfolute, for a Turkifh 
lark. Thefe birds are found on our fea-coafts; but may bafhaw refides here, who receives his authority from the 
be reckoned among the more rare kinds. They lay four grand feignior, and has a power of controling the dey, and 
eggs of a dirty white colour, blotched with brown round levying taxes on the people. The dey is elected by the 
the thicker end, and marked with a few fmall fpots of the foldiers, who make no fcruple of depofing him when they 
fame colour on the fmaller end. They are common on the pleafe. 
Yorkfhire coafts, and efteemed a great delicacy. Tripoli, a confiderable town of Africa, and capital of 

6. The cindusy purre, or ftint, is in length inches ; a republic of the fame name in Barbary, and under protec- 
the head and hind part of the neck are afh-coloured, mark- tion of the grand feignior, with a caftle and a fort. It is 
ed with dufky lines ; a white ftroke divides the bill pretty large, and the inhabitants are noted pirates. It was 
and eyes; the back is of a brownifh afh-colour; the breaft taken by Charles V. who fettled the knights of Malta 
and belly white; the coverts of the wings and tail a there; but they were driven away by the Turks in 1551. 
dark brown, edged with light afh-calour or white ; the up- It was formerly very flourifhing ; and has now fome trade 
per part of the quill-feathers dufky, the lower white ; the in fluffs, faffron, corn, oil, wool, dates, oftrich feathers, and 
legs of a dufky green ; the toes divided to their origin, fkins: but they make more of the Chriflian flaves which 
The bill an inch and a half long, flender, and black ; irides .ttay take at fea; for they either fet high ranfbms upon 
dufky.—Thefe birds come in prodigious flocks on our fea- them, or make them perform all forts of work. It is feated 
coafts during the winter : in their flight they perform their on the coaft of the Mediterranean, in a fandy foil/- and fur- 
evolutions with great regularity ; appearing like a white rounded by a wall, ftrengthened by other fortifications. E. 
or a dufky cloud, as they turn their backs or their breafts Long. 13. 12. N. Lat. 32. 34. 
towards you. They leave our fhores in fpring, and retire ^ Tripoli, called Tripolis oi Syria, to diftinguifh it from 
to fome unknown place to breed. They were formerly a Tripoli in Barbary, received its name from its being an- 
well known difh at our tables. ciently formed of three cities at a fmall diftance from each 

TRINIDAD, an iiland in the gulf of Mexico, feparated other, one ot which belonged to the Aradians, or ancient 
from New Andalufia, in Terra Firma, by a ftrait, about kingdom of Arad, the iecond to the Sidonians, and the 
three miles over. The foil is fruitful, producing fugar, third to the Tyrians, perhaps as a common mart to thofe 
cotton, Indian com, fine tobacco, and fruits; but the air maritime powers. The prefent town of Tripoli is built at 
is unhealthy. It was taken by Sir Walter Raleigh in 1595, the diftance of a mile and a half from the other, upon the 
and by the French in 1676, who plundered the ifland and declivity of a hill facing the fea, in 340 20' north latitude, 
then left it. It is about 62 miles in length, and 45 in and in 35® 50' eaft longitude from Greenwich. It is fur- 
breadth ; and was difeovered by Chriftopher Columbus in rounded with walls, fortified with feven high ftrong towers, 
1498. There is a bituminous lake in this iflaud ; for an and a caftle, all of Gothic architecture ; but the ftrtets are 
account of which, fee the article Petroleum, p.252. narrow, and the houfts low. The city contains about 8000 
note B. houfes, and near 60,000 inhabitants, confiding of Tuiks, 

TRINITARIANS, thofe who believe in the Trinity ; Chriitians, and Jews. The bafha, or pacha, who reiides in 
thofe who do not believe therein being called Antitrini- the caftle, where their is a garrifon of 200 janizaries, go- 
taribis. erns the adjacent territory, in which there is plenty o: fruit, 

v 4 H 2 and 
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Tnpoli 
, II 

Triticum. 

ant? a great number of mulberry-trees, which enable the in- 
habitants to carry on a filk tnanufafture, from which they 

, draw confzderable profit. 
All the environs of Tripoli are laid out in orchards, where 

the mopal grows fpontaneoufly, and the white-mulberry is 
cultivated for the filk-worm ; the pomegranate, orange, and 
lemon trees for their fruit, which is here very fine. I he 
country, though delightful to the eye,_ is unhealthy ; from 
July to September, epidemic fevers, like thofe.of Scande- 
roon and Cyprus, prevail, and are principally caufed^ by the 
artificial inundations made for the purpofe of watering the 
mulberry trees, to enable them to throw out their fecond 
leaves, and from a want of free circulation of air, the city 
being open only to the weftward. 

Tripoli, a genus of argillaceous earth, much ufed in the 
polifhing of metals. It has its name from iripoli in Bai- 
bary, from whence it was formerly brought to us, and has 
the following properties: I. It does not effervefee with 
any of the acids. 2. It hardens in the fire ; and by a con- 
frderable heat, its furface becomes vitrified. 3. Every kind 
of it, excepting that found in England, becomes red by 
calcination. 4. It is fufible by mixture with calcareous 
earth, as well as by means of borax and microcofmic fait. 
5. Generally no fait can be extracted by waffling, though 
lometimes the marine and vitriolic acid may be extracted by 
diftillation. 6. When crude it imbibes water, but is not 
diffufible in it. 7. It taftes like common chalk, and feels 
fandy between the teeth, though no fand can by any means 
be extracted from it. 

Tripoli is found of two different kinds : 1. Solid, and of 
a rough texture ; brown, yellowifh, and fpotted like marble. 
2. Friable and compaft ; granulated, brown, or yellowifh ; 
this laft being the kind met with in England, ibis lafl 
kind has alio been found in Scotland ; but the rotten done 
found in Derbyfhire, and likewife much ufed in polifhing, 
is quite another fubftance. According to berber, the rot- 
ten ftone is tripoli mixed with a calcareous earth. In the 
memoirs of the academy at Paris, for 17^9’ ^ 3-h'erte(b 
that tripoli is a volcanic produft. In proof of this, we 
are theie informed, that a coal-mine at St Eflienne having 
accidentally taken fire, and the fire having extended to iome 
beds of ichiftus and bitumen, tripoli was found in the burnJ 
parts of the ftrata, but nowhere elfe. Croniledt is of opi- 
nion, that 100 parts of it contain 90 of fdiceous earth,. 7 
of argill, and 3 of iron ; but the red fort probaoly contains 
more iron. 

TRIPTOLEMUS, laws of. See Mysteries, ne 74. 
TRIQUETROUS, among botanifts, expreffes a fruit 

or leaf that has three tides or faces all flat. 
TRIREMIS, in antiquity, a galley with three ranks of 

oars on a fide. 
TRISMEGISTUS, an epithet or furname given to one 

of the two Hermefes. See Thoth. 
TRISMUS, the locked jaw. See Medicine, n°28o. 
TRISSYLLABLE, in grammar, a word confifting of 

three fyllables 
TIUTICUM, wheat, in botany : A genus of plants 

belonging to the clafs of Iriandria, and order of digynia ; and 
in the natural fyftem ranging under the 4th order, Gramina. 
The calyx is bivalve, folitary, and generally containing three 
florets ; the corolla is bivalve, one valve being bluntifh, the 
other acute. There are 15 ipecies ; the fummer 
or fprir.g wheat; hybtrnum^ winter Lammas, or common wheat; 
compofu-am, turgidum, or cone-wheat; polonium, or Poliflr 
wheatg/ge/ta,orfpelt wheat; monococcum,orone-grainedwheat; 
projlratum, or trailing wheat-grafs; pumi/um, or dwarf wheat- 
grafs; junceum^ or rulh wheat-grafs; rr/ew? or couch-grais; 

tenellum, or tender wbeat-grafs; maritintum, or fea wheat- Tritbnw 
crafs ; uni/aterale, or fpiked fea-wheat; uniohides, or linear r-J 
fpiked wheat-grafs. —Of what country the firft fix fpecies 
are natives, cannot now be determined : the proftratum is 
a native of Siberia; the junceum, repens, unilaterale, and 
maritimum, are natives of Britain ; the tenellum is a na- 
tive of Spain ; and the unioloides is a native of Italy. It 
may alfo be obferved, that the firft nine are annuals, the reft 
are perennials. See Agriculture, n:>i22; and Husban- 
dry, Patt I. 

Linn sens comprehends the different kinds of wheat cuU 
tivated at prefent under fix fpecies ; but cultivation has pro- 
duced a great many varieties from thefe. 

1. Triticum ajivum, or fpring-wheat, hath four flower? 
in a calyx, three of which moftly bear grain. The calyces 
Hand pretty diftant. from each other on both fides a flat 
fmooth receptacle. The leaves of the calyx are keel fhaped, 
fmooth, and they terminate with a fhort arifta. The glumes 
of the flowers ate fmooth and bellying, and the outer leaf of 
three of the glumes in every calyx is terminated by a long 
arifta, but the three inner ones are beardlefs. The gram is 
rather longer and thinner than the common wheat.^ It is 
fupoofed to be a native of fome part of Tartary. The far- 
mers call it Spring Wheat, becaufe. it will come to the fickle 
with the common wheat, though it be town in Febiuary ov 
March. The varieties of it are: Triticum xfiivum fpica et 
grana rubente. Spring wheat, with a red fpike and grain. 
TriUcum ajitvum rubrumy fpica alba. Red fpring wheat, with 
a white fpike. Triticum ajlivum, fpica et grana alba. Spring 
wheat, with a white fpike and grain. —2. Triticum bybernum, 
winter or common wheat, has alfo four flowers in a calyx, 
three of which are moftly produftive. 1 he calyces ftund 
on each fide a fmooth flat receptacle, as in the former 
fpecies, but they are not quite fo far alunder. The leaves 
of the calyx are bellying, and f© fmooth that they appear 
as if polifhed, but they have no arifta. The glumes of the 
flowers too are fmooth, and the outer ones near the top of 
the fpike are often tipped with fhort ariftae. The grain is 
rather plumper than the former, and is the fort molt gene- 
rally fown in England ; whence the name of common wheat. 
Its Varieties are : Triticum hylernum, /pica et grana rubente.. 
Common wheat, with a red fpike and grain. Triticum hy- 
bernum rubrum, fpica alba. Common red wheat, with a 
white fpike. Triticum hybemwn, fpica et grana alba. Common 
wheat, with a white fpike and grain. — 3. Triticum turgidum, 
thick fpiked or cone-wheat, is eafily diftinguifhed from ei- 
ther of the former ; for though it has four flowers in a ca- 
lyx after the manner of them, yet the whole calyx and the 
edges of the glumes are covered with loft hairs. The caly- 
ces too ftand thicker on the receptacle, which make the 
fpike appear more turgid. Some of the outer glumes near 
the top of the fpike are terminated by fhort ariftre, like thofe 
of the common wheat. The grain is fhorter, plumpei, and 
more convex on the back than either of the former fpecies. 
Its vaiieties are numerous, and have various appellations in 
different counties, owing to the great aflinity of feveral of 
them. Thofe moft eafily to be diftinguifhed are : Triticum 
turgidum conicum album. White cone wheat. Triticum tur- 
gidum conicum rubrum. Red cone wheat. Triticum turgidum 
arijliferum. Bearded cone wheat. Triticum turgidum, fpica 
multiplici. Cone wheat, with many ears. The third variety 
is what the farmers call clog wheat, fquare wheat, and rivets. . 
The grain of this is remarkably convex on one fide, and 
when ripe the awns generally break in pieces and fall off. 
This fort is very produdive, but it yields an inferior flour 
to what the former two fpecies do.—4. Triticum Polo- 
nicum, or Poliih wheat, has iome refemblance to the turgi- 
j duiD} 
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dum, but both grain and fpike are longer, The calyx con- 
tains only two flowers, and the glumes aie furniihed with 
very long ariftse ; the teeth of the midrib are bearded. As 
this fort is feldom Town in England, there is no telling what 
varieties it produces.—5, Triticum Spelt a, {pelt or German 
wheat., /it fiift view this has a great refemblance to barley, 
but it has no involucrum. 1 he calyx is truncated; that is, 
it appears as if the ends were fnipped off, and it contains 
four flowers, two of which are hermaphrodite and the 
glumes bearded, but the intermediate ones are neuter. 
There are two rows of grain as in barley, but they are 
fhaped like wheat. It is much cultivated in France, 
Germany, and Italy. 6. Triticum monococcum, St Peter’s 
corn, or one-grained wheat, has three flowers in each 
calyx alternately bearded, and the middle one neuter. The 
fpike is fhining, and has two rows of grain in the man- 
ner of barley. Where it grows naturally is not known, but 
it is cultivated in Germany ; and in conjun&ion with fpeh 
w’heat is there made into bread, which is coarfe, and not fo 
nourifliing as that made of common wheat. Malt made of 
any of our wheats is often put into beer, and a fmall quan- 
tity of it will give a large brewing a fine brown tranfparent 
tincture. 

TRITON, a fea demigod, held by the ancients to be an 
officer or trumpeter of Neptune, attending on him, and car- 
rying his orders from fea to fea. 

TRITURATION, the aft of reducing a folid body in- 
to a fubtile powder; called alfo pulverifation and levigation. 

TRIUMPH, in Roman antiquity, a public and folemn 
honour conferred by the Romans on n vi&orious general by 
allowing him a magnificent entry in the city. 

The greater triumph, called alfo curulis, or Amply the trl- 
vroph, was decreed by the fenate to a general, upon the con- 
quering of a province or gaining a fignal victory. The day 
appointed for the ceremony being arrived, fcaffolds were erec- 
ted in the forum and circus, and all the other parts of the 
city where they could beft behold the pomp : the fenate went 
to meet the conqueror without the gate called Capena or 
Triumphalis, and marched back in order to the Capitol; the 
ways being cleared and cleanfed by a number of o^flicers and 
tipftaffs, who diove away fuch as thronged the paffage or 
iiraggltd up and down. The general was clad in a rich 
purple robe, interwoven with figures of gold, fetting forth 
his great exploits ; his bufldns were befet with pearl; and 
he wore a crown, which at firil was only laurel, but after- 
wards gold ; in one hand he bore a branch of laurel, and in 
the other a truncheon. He was carried in a magnificent 
chariot, adorned with ivory and plates of gold, drawn ulu- 
ally by two white horfes; though fometimes by other ani- 
mals, as that of Pompey, when he triumphed over Africa, 
by elephants ; that of Marc Antony by lions ; that of Heli- 
ogabalus by tygers; that of Aurelian by deer, &c. His 
children were at his feet, and fometimes on the chariot- 
hortes. The procefiion was led up by the muficians, who 
played triumphal pieces in praife of the general: thefe were 
lollowed by young men, who led the viftims to the facrifice, 
with their horns gilded, and their heads adorned with ri- 
bands and garlands; next came the carts and waggons, load- 
ed with all the fpoils taken from the enemy, with their horfes, 
chariots, &c.; theie were followed by the kings, princes, and 
generals, who had been taken captives, loaded with chains : 
after thefe appeared the triumphal chariot, before which, as 
if paffed, they all along Itrewed flowers, and the people with 
loud acclamations called out, lo triumphs ! The chariot was 
followed bv the fenate, clad in white robes ; and the lenate 
by fuch citizens as had been fet at liberty or ranlomed ; and 
the proedhon was doled by the prieils and their officers and 
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utenfils, with a white ox led along for the chief vi&im. In Trmmvfr 
this order they proceeded through the triumphal gate, along Troc’[ijjUSt 
the via facra, ^to the Capitol, where the vi&ims were flain.   ^ ’> 
In the mean time all the temples were open, and all the al- 
tars loaded with offerings and incenfe ; games and combats’ 
were celebrated in the public places, and rejoicings appeared 
every where. 

TRIUMVIR, one of three perfons who govern abfolute- 
ly, and with equal authority, in a ftate. It is chiefly ap- 
plied to the Roman government: Csefar, Pompey, and Craf- 
(us, were the firft triumvirs who divided the government 
among them. There were alfo other officers fo called ; as 
the triumviri or trefviri capitales, who were tht keepers of 
the public gaol: they had the office of punifhing malefadtors; 
for which purpofe they kept eight lidtors under them. 

TRO AS, a country or Phrygia in Afia Minor, of which 
Troy was the capital. When Troas is taken for the whole 
kingdom of Priam, it may be faid to contain Myfxa and Phry- 
gia Minor ; but if only applied to that part of the country 
where Troy was fituated, its extent is confined within very 
narrow limits, Troas was anciently called Dardania. See 
Troja. 

TROCPIiEUS, in profody, a foot confifting of a long 
and fhort fyllable. 

TROCHANTER, in anatomy. See there, n° 58. 
TROCHE, in pharmacy, a fort of medicine made of glu- 

tinous fubftances into little cakes, and afterwards exficcatedv 
See Pharmacy, n° 560—569. 

TROCHILUS, Humming Biri>, a genus of birds be- 
longing to the order of pic<x> The roffrum is fubulate, fili- 
form, and longer than the head, the apex being tubular; the 
upper mandible fheaths the lower. The tongue is filiform 
and tubulous, the two threads coalefcing; the feet are {len- 
der and fit for walking ; the tail has ten feathers. There 
are 65 fpecies, none of which are natives of Britain. They 
are all remarkable for the beauty of their colours, and moit 
of them for the fmallnefs of their fize, though fome are eight 
or nine inches in length.—They are divided into two fami- 
lies, viz. thofe with crooked bills, and thofe with flraiglit 
bills. Of thefe we fliall deferibe the four following lpe= 
cies : 

1. The exilis, or little humming-bird, has a crooked bilR 
is an inch and a half in length; frequently weighing Ids than 
50 grains. The bill is black, and half an inch in length; 
the body greenifh-brown, with a red, fhining, inimitable glofs: 
the head is crelled with a fmall tuft, green at bottom, but of 
a fparkling gold-colour at top : quills and tail fine black. It 
is a native of Guiana ; and the velocity of it in flying is fo- 
great, that the eye can fcarce keep pace with its motion. 

2. The mofebitus, or ruby-necked humming-bird, accord- 
ing to Marcgrave is the molt beautiful of the whole genus. 
Its length is three inches four lines ; the bill itraight, eight 
lines long, and blackifh : the top of the head and hind part 
of the neck are as bright as a ruby, and of the fame colour: 
the upper parts of the body are brown, with a faint mixture o^ 
green and gold : the throat and fore part of the neck are the 
colour of the moft brilliant topaz: the belly, fides, and thighs 
are brown ; but on the lower part of the belly, on each fide, 
is a fpot of white : the tail is rufous purple, inclining to vi- 
olet at the ends; the two middle feathers are fhorteft: the legs 
and claws blackifh. The female has only a dafh of golden 
or topaz on the Breaft and fore part of the neck ; the reft of 
the under parts are greyifh white- This fpecies is found in 
Brazil, Curaffua, Guiana, and Surinam. 

3. The minimus, or leaft humming-bird, is exceeded, both 
in weight and dimenfions, by feveral fpecies of bees. The. 
total length is one inch and a quarter 5, and when killed,, 

weieba- 
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Trochilu'. weighs no move, according to Sir Hans Sloane, than 20 
   grains. The bill is ftraight and black, three lines and a half 

in length: the upper parts of the head and body are of a 
greenifh gilded brown, in fome lights appearing reddilh : 
the under parts are greyifh white; the wings are violet- 
brown ; the tail of a bluilh black, with a glofs of polifhed 
metal; but the outer feather except one on each fide, is grey 
from the middle to the tip, and the outer one wholly grey ; 
legs and claws brown. The female is lefs than the male : 
the whole upper fide of a dirty brown, with a flight glofs of 
green ; the under parts of a dirty white. Thefe birds are 
found in various parts of South America and the adjacent 
iflands.—Our author received it from Jamaica. 

4. Superciltofusi white fliaft, or fupercilious humming- 
bird, has a bill twenty lines long ; the feathers of the tail 
next the two long (hafts are alfo the longeft, and the lateral 
ones continually decreafe to the two outermoft which are the 
fliorteft, and this gives the tail a pyramidical fhape: its quills 
have a gold glofs on a grey and blackifh ground, with a 
whitifh edge at the point, and the two (hafts are white 
through the whole projecting portions ; all the upper fide 
of the back and head gold colour ; the wing violet-brown ; 
and the under fide of the body white-grey. 

Thefe birds fubfill on the neftar or fweet juice of flowers: 
they frequent thofe mod which have a long tube ; particu- 
larly the impcitiens noli me tangere, the monarda with crimfon 
flowers, and thofe of the convolvulus tribe. They never 
fettle on the flower during the adion of extrading the juice, 
but flutter continually like bees, moving their wings very 
quick, and making a humming noife ; whence their name. 
They are not very fhy, fuffermg people to come within a 
foot or two of the place where they are, but on approach- 

' ing nearer fly off like an arrow out of a bow. They often 
meet and fight for the right to a flower, and this all on the 
wing: in this date they often come into rooms where the 
windows (land open, fight a little, and go out again. When 
they come to a flower which is juicelefs, or @n the point of 
withering, they pluck it off as it were in anger, by which 
means the ground is often quite covered with them. When 
they fly againft each other, they have, befxdes the humming, 
a fort of chirping noife like a fparrow or chicken. They do 
not feed on infeds nor fruit; nor can they be kept long in 
cages, though they have been preferved alive for feveral weeks 
together by feeding them with water in which (ugar had been 
diflblved. 

This bird mod frequently builds in the middle of a branch 
of a tree, and the neft is fo fmall that it cannot be feen by a 
perfon who (lands on the ground; any one therefore defirous 
of feeing it, muff get up to the branch, that he may view it 
from above: it is for this reafon that the nefts are not more 
frequently found. The neft is of courfe very fmall, and quite 
round: the outfide, for the mod part, is compofed of green 
mofs, common on old pales and trees; the infide of foft down, 
moftly colleded from the leaves of the great mullein, or the 
iilk-grafs; but fometimes they vary the texture, making ufe 
of flax, hemp, hairs, and other foft materials : they lay two 
eggs of the fize of a pea, which are white, and not bigger 
at one end than the other. 

The above account of the manners will in general fuit all 
the birds of this genus ; for as their tongues are made for 
fudlion, it is by this method alone that they can gain nou- 
rifhment: no wonder, therefore, they can fcarcely be kept 
alive by human artifice. Captain Davies, however, inform- 
ed our author, that he kept thefe birds alive for four months 
fey the following methodHe made an exaft imitation of 
fome of the tubular flowers with paper, faftened round a to- 
bacco-pipe, and painted them of a proper colour; thefe were 
placed in the order of nature, in the cage wherein thefe little 
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creatures were confined ; the bottoms of the tubes were fill- Trogio. 
ed with a mixture of brown fugar and water as often as tye, 
emptied ; and he had the pleafure of feeing them perform TJ 
every atffion; for they foon grew familiar, and took the non- 
rifhment in the fame manner as when ranging at large, though 
clofe under his eye. 

TROGLODY TES, in the ancient geography, a people 
of Ethiopia, faid to have lived in caves under ground. Pom- 
ponius Mela gives a (trange account of the Troglodytes: he 
lays, they did not fo properly fpeak as fhriek; and that they 
lived on ferpents. 

TROGUS (Pompeius), Latin univerfal hiftorian to the 
time of Auguftus Caefar, of whom we have only an abridge- 
ment by Judin, (louriflied about 41 B. C. 

TROJA, the capital city of Troas, or, according to 
others, a country of which Ilium was the capital. It was 
built on a fmall eminence near mount Ida, and the promon- 
tory of Sigseum, at the diftance of about four miles from the 
fea-fhore. Dardanus the firft king of the country built it, 
and called it Dardania, and from Tros one of his fucceffora 
it was called Troja, and from Ilus Ilion. This city has been 
celebrated by the poems of Homer and Virgil; and of all the 
wars which have been carried on among the ancients, that of 
Troy is the mod famous. 

A defeription of the plan of Troy has been lately publiflt- 
ed in French in the 3d volume of the Philofophical Tranf- 
aftions of the Royal Society of Edinburgh, written by M. 
Chevalier. The city of Troy, according to him, (food on the 
prefent fite of the modern village of Bounarbachi, diftant 
four leagues from the (ea, and which is the rdidence of an 
Aga, ruling with abfolute fway the inhabitants of the Tro- 
jan plain and the inferior Agas, to whom they are immedi- 
ately fubjeft. Bounarbachi is fxtuated on the fide ot an 
eminence, expofed to every wind, at the termination of a 
fpacious plain, the foil of which is rich and of a blackifh 
colour. Clofe to the village is to be feen a marfli covered 
with tall reeds; and the fituation is impregnable on all fides 
except at Erin (Homer’s the bill of 'wild fg trees, 
which extended between the Scaean gate and the fources of 
the Scamander. Thefe circumftances, agreeing with Ho- 
mer’s deferiptions, ftrongly fupport M. Chevalier’s opinion 
concerning the fituation of Troy. A very interefting part 
of this work is the account of conical mounds or barrows, 
feveral of them 100 feet in diameter at the bafe ; and which 
the author maintains to be the identical tombs railed over 
the afhes of the heroes ot the Trojan war; fome of them 
he deems more ancient. He deferibes particularly the 
tombs of Efyetes, Ilus, Ajax, He&or, Achilles, Patro- 
clus, and Antilochus. 

This differtation, which runs to the length of 92 quarto 
pages, is replete with erudition and ingenious reafoning, 
and is illuftrated and embellifhed by maps of the plan of 
Troy and feveral tables of inferiptions. It has been tranf- 
lated with much accuracy and care by Mr Dalzel profeffor 
of Greek in the Univerfity of Edinburgh, and accompanied 
with large notes and illuftrations. 

TROLLIUS, Globe-flower, or Lucken Goavan, in 
botany : A genus of plants belonging to the clafs oi poly an- 
dria and order of polygynia ; and in the natural fyftem 
ranging under the 26th order, Multifiliquz, The calyx is 
wanting ; there are about 14 petals ; the capfules are very 
numerous, ovate, and monofpermons. There are two fpe- 
cies, the afxaticus and eurepaeus; the latter of which is a Bri- 
ti(h plant. 

Europeeus, or European globe-flower, has its corollets con- 
nivent, and from 9 to 16 nedtaria, of the length of the (la- 
mina, linear, plane, incurvated, and perforated at the infide 
of the bafe. The leaves are divided firft into five fegments 

down 
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£i Tjpp down to the bafe; the fegments are again divided, each about 

half way, into two or three lobes, which are fharply indent- 
Trp* ec] on the edges. I’he ftalk is a foot high, and fcarcely 

. Wj'8, branched : the flower is yellow, globofe, and fpacious. It 
grows at the foot of mountains, and by the fides of rivulets. 
The country people in Sweden ftrew their floors and pave- 
ments on holidays with the flowers, which have a pleafant 
fmell, and are ornamental in gardens. 

TROMP (Martin Happertz Van),- a celebrated Dutch 
admiral, was born at the Bailie, in Holland. He raifed 
himfelf by his merit, after having diftinguiihed himfelf on 
many occafions, efpecially at the famous engagement near 
Gibraltar in 1607. He paffed for one of the greateft fea- 
men that had till that time appeared in the world; and was 
declared admiral of Holland, even by the advice of the 
prine of Orange. He in that character defeated a large 
Spanilh fleet in 1630, and gained 32 other vidtories at fea; 
but was killed when under deck, in an engagement with the 
Englifh in 1653. ftates-general caufed medals to be 
ftruck to his honour, and lamented him as one of the great- 
eft; heroes of their republic. Van Tromp, in the midft of 
the greateft glory, conftantly difcovered a remarkable mo- 

* defty ; for he never aflumed a higher character than that of 
< a burgher, and that of being the father of the failors. 

TRONAGE, an ancient cuftomary duty or toll, for 
' weighing ef wool. According to Fleta, trona is a beam to 
1 weigh with, mentioned in the ftat. Weftm. 2. cap. 25. And 
1 tronage was ufed for the weighing wool in a ftaple or public 

mart, by a commou trona or beam ; which, for the tronage 
of wool in London, was fixed at Leaden-Hall. The mayor 

s and commonalty of London are ordained keepers of the beams 
J and weights for yveighing merchants commodities, with power 

to affign clerks aftd porters, &c. of the great beam and ba- 
lance; which weighing of goods and wares is called tronage; 

a and no ftranger fhall buy any goods in London before they 
s are weighed at the king’s beam, on pain of forfeiture. 

TRONE-weight, the moft ancient of the different 
v * weights ufed in Scotland; and, though now forbidden by 
ft feveral ftatutes, is ftill ufed by many for home-commodities, 
2 and that in a very irregular manner; for the pound varies in 
<! different places, and for different purpofes, from 20 to 24 
1 Dutch ounces. The common allowance is 2ii oz. for wool, 
2 20^ for butter and cheefe, 20 for tallow, lint, hemp, and 
1 hay. It is divided into 16 of its own ounces, and 16 pounds 
1 make a ftone. 

TROOP, a fmall body of horfe or dragoons, about 50 
( or 60, fometimes more, fometimes lefs, commanded by a 
1 captain, lieutenant, cornet, quarter-mafter, and three corpo- 
! rals, whe are the loweft officers of a troop. 

TROPE. See Oratory, nQ 52—6§. 
TROPPION1US cave, or Oracle (anc. geog.), a cave 

near Lebadia in Boeotia, between Helicon and Chaeronea 
(Straba) : fo called from Trophonius, an enthufiaftic di- 
viner ; who, defcending into this cave, pretended to give 
anfwers and pronounce oracles; and was hence called Ju- 
piter Trophonius. Such as went down to this cave never 
after fmiled ; hence the proverbial faying of a man who has 
loft his mirth, That he is come out of Trophonius’s cave. 
Though Paulanias, who writes from experience, contradifts 
this; affirming that perfons came out of the cave affe&ed 
indeed with a ftupor, but that they foon after recovered 
themfelves. See Oracle^ 

TROPHY (Tropaumjy among the ancients, a monument 
«f victory. 

TROPIC-Bird. See Photon. 
TROPICS. See Geography, n°40. 
TROUBADOURS, poets that flourifhed in Provence 

during the 12th century. 

T R U 
They wrote poems on love and gallantry; on the illuftri- 

ous
< characters and remarkable events of the times; fatires 

which were chiefly directed againft the clergy and monks; 
and a few didadtic pieces. The troubadours were great fa- 
vourites in different courts, diffufed a tafte for their lan- 
guage and for poetry over Europe, which w’as about that 
time funk in ignorance and rudenefs; they difappeared in 
the 14th century. A hiftory of the troubadours in 3 vo- 
lumes 1 2mo, was begun by M. de Sainte Palaie, and finifh- 
ed by the Abbe Millot. See Musrc, n° 23. 

TROVER, in law, an adtion that a man hath againft one 
that, having found any of his goods, refufeth to deliver theua 
upon demand. 

TROUT. See Sa LMO. 
TROY. See Troja.* 
Trot-IVeight, one of the moft ancient of the different kinds 

nfed in Britain. The ounce of this weight was brought from 
Grand Cairo in Egypt, about the time of the crufades, into 
Europe, and firft adopted in Troyes a city of Champagne j 
whence the name. 

The pound Engli/h Troy contains 12 ounces, or 5760 
grains. It was formerly ufed lor every purpofe; and is ftill 
retained for weighing gold, filver, and jewels; for compound- 
ing medicines ; for experiments in natural philofophy ; and 
for comparing different weights with each other. 

Scots TRor-Weight was eftablifhed by James VI. in the 
year 1618, who enadted, that only one weight fhould be 
ufed in Scotland, viz. the French Troy ftone of 16 pounds, 
and 16 ounces in the pound. The pound contains 7600 
grains, and is equal to 17 oz. 6 dr. avoirdupois. The cwt. 
or 112 lb. avoirdupois, contains only 103 lb. 2~ oz. of this 
weight, though generally reckoned equal to 104 lb. This 
weight is nearly, if not exadfly, the fame as that of Paris and 
Amfterdam ; and is generally known by the name of Dutch 
•weight. Though prohibited by the articles of union, it is 
flill ufed in weighing iron, hemp, flax, moft Dutch and Bal- 
tic goods, meal, butcher-meat, unwrought pewter and lead, 
and fome other articles. 

TRUE-love, in botany. See Paris. 
TRUFFLES. See Lycoperbon. 
TRUMPET, a mufical inftmment, the moft noble of all 

portable ones of the wind kind ; ufed chiefly in war, among 
the cavalry to diredt them in the fervice. Each troop of ca- 
valry has one. The cords of the trumpets are of crimfon, 
mixed with the colours of the facings of the regiments. 

As to the invention of the trumpet, fome Greek hiftori- 
ans afcribe it to the Tyrrhenians; but others, with greater 
probability, to the Egyptians; from whom it might have 
been tranfmitted to the Ifraelites. The trumpet was not in 
ufe among the Greeks at the time of the Trojan war; though 
it was in common ufe in the time of Homer. According 
to Potter {/Irch. Grcec.\o\. ii. cap. 9.), before the invention 
of trumpets, the firft fignals of battle in primitive wars were 
lighted torches; to thefe fucceeded (hells of fifties, which were 
founded like trumpets. And when the trumpet became com- 
mon in military ufe, it may well be imagined to have ferved 
at firft only as a rough and noify fignal of battle, like that, 
at prefent in Abylfinia and New Zealand, and perhaps with 
only one found. But, even when more notes were produ- 
ced from it, fo noify an inftrument muft have been an unfit 
accompaniment for the voice and poetry ; fo that it is pro- 
bable the trumpet was the firft folo inftrument in ufe among 
the ancients. 

Trumpet, articulate, comprehends both the /peaking and the 
hearing trumpet, is by much the moft valuable inftrument, and 
has, in one of its forms, been ufed by people among whom we 
fiiould hardly have expedled to find fuch improvements. 

That fat/peaking trumpet, of which the object is to increafe 
the 
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the force of articulate founds, fhould have been known to the 
ancient Greeks, can excite no wonder; and therefore we eafdy 
admit the accounts which we read of the horn or trumpet, with 
which Alexander addrefled his army, as well as of the whifper- 
ing caverns of the Syracul'an tyrant. But that the natives of 
Peru were acquainted with this inftrument, will probably fur- 
prife many of our readers. The fad however feems incontro- 
vertible. 

In the Hiflory of the Order of Jefuits, publifhed at Naples 
in 1601 by Befitaria, it is faid, that in the year 1595 a 

convent of that order in Peru, fituated in a remote corner, 
was in danger of immediate deftru&ion by famine. One 
evening the fuperior Father Samaniac, implored the help of 
the cacique.; next morning, on opening the gate of the mo- 
naftery, he found it furrounded by a number of^women, each 
of whom carried a fmall bafket of provifions. He returned 
thanks to heaven for having miraculoufly interpofed, by in- 
fpiring the good people with pity for the diltrefs of his 
friars. But when he exprefled to them his wonder how they 
came all to be moved as if by mutual agreement with thefe 
benevolent fentiments, they told him it was no fuch thing ; 
that they looked on him and his countrymen as a pack of 
infernal magicians, who by their forceries had enflaved the 
country, and had bewitched their good cacique, who hi- 
therto had treated them with kindnefs and attention, as be- 
came a true worfhipper of the fun ; but that the preceding 
evening at funlet he had ordered the inhabitants of fuch and 
fuch villages, about fix miles off, to come that morning with 
provifions to this neft of wizzards. 

The fuperior afked them in what manner the governor 
had warned fo many of them in fo fhort a time, at fuch a 
diftance from his own refidence ? They told him that it 
was by the trumpet ; and that every perfon heard at their 
own door the diltindf terms of the order. The father had 
heard nothing; but they told him that none heard the trum- 
pet but the inhabitants of villages to which it was direffed. 
This is a piece of very curious information ; but, after allow- 
ing a good deal to the exaggeration of the reverend Jefuits, 
it cannot, we think, be doubted, but that the Peruvians ac- 
tually poffdTed this ftentorophonic art. For we may obferve 
that the effeft deferibed in this narration refembles what we 
now kno*uj to be the effe& of fpeaking trumpets, while it is 
unlike what the inventor of fuch a tale would naturally and 
ignorantly fay. Till fpeaking trumpets were really known, 
we fhould expert the found to be equally diffufed on all fides, 
which is not the cafe ; for it is much Itronger in the line of 
the trumpet than in any dire&ion very oblique to it. 

About the middle of the laft century, Athanafius Kircher 
turned his attention to the philofophy of found, and in dif- 
ferent works threw out many uieful and fcientific hints on 
the conllrudlion of fpeaking trumpets (fee Acoustics and 
Kircher); but his mathematical illuflrations were fo vague, 
and his own chara&er of inattention and credulity fo noto- 
rious, that for fome time thefe works did not attract the no- 
tice to which they were well intitled. 

About the 1670 Sir Samuel Morland, a gentleman of 
great ingenuity, fcience, and order, took up the fubjedf, 
and propofed as a queflion to the Royal Society @f London, 
What is the heft form for a fpeaking trumpet ? which he 
called a ftentorophonic horn. He accompanied his demand 
with an account of his own notions on the fubje^t (which 
he acknowledged to be very vague ond conjeftural), and an 
exhibition of fome inftruments conftrufted according to his 
views. They were in general very large conical tubes, fud- 

denly fpreading at the very mouth to a greater width. Their Trumpet 
effect was really wonderful. They were tried in St James’s 
park ; and his Majcity K. Charles II. fpeaking in his ordi- 
nary colloquial pitch of voice through a trumpet only ^ feet 
long, was clearly and moll diflin&ly heard at the diftance of 
a thoufand yards. Another perfon, felefted we fuppofe for 
the loudnefs and diftindtnefs of his voice, was perfe&ly un- 
derftood at the diftance of four miles and a hali. The 
fame of this foon fpread; Sir Samuel Morland’s princi- 
ples were refined, confidering the novelty of the thing, and 
differ confiderably from father Kircher’s, The aerial undu- 
lations (for he fpeaks very accurately concerning the nature of 
found) endeavour to diffufe themfelves in fpheres, but are 
flopped by the tube, and therefore redundulate towards the 
axis like waves from a bank, and, meeting in the axis, they 
form a ftrong undulation a little farther advanced along the 
tube, which again fpreads, is again refle&ed, and fo on, till 
it arrives at the mouth of the tube greatly magnified, and 
then it is diffufed through the open air in the fame manner, 
as if all proceeded from a very fonorous point in the centre 
of the wide end of the trumpet. The author diftinguifhes 
with great judgment between the prodigious reinforcement 
of found in a fpeaking trumpet and that in the muftcal trum- 
pet, bugle-horn, conch-fhell, &c. ; and {hows that the differ- 
ence confifts only in the violence of the firft fonorous agita- 
tion, which can be produced by us only on a very fmall ex- 
tent of furface. The mouth-piece diameter therefore of the 
mufical trumpet muff be very frr.all, and the force of blaft 
very confiderable. Thus one ftrong but iimple undulation 
will be excited, which muft be fubjefted to the modifica- 
tions of harmony, and will be augmented by ufing a coni- 
cal tube (a). But a fpeaking trumpet muft make no change 
on the nature of the firft undulations ; and each point of the 
mouth-piece muft be equally confidered as the centre of fo- 
norous undulations, all of which muft be reinforced in the 
fame degree, otherwife all diftindtnefs of articulation will be 
loft. The mouth-piece muft therefore take in the whole of 
of the mouth of the fpeaker. 

When Sir Samuel Morland’s trumpet came to be generally 
known on the continent, it was foon difeovered that the fpeak- 
er could be heard at a great diftance only in the line of the 
trumpet; and this circumftance was by a Mr Caffegrain 
(Journ. des Sgavans 1672, p. 131.) attributed to a deleft in 
the principle of its conftruftion, which he faid was not accord- 
ing to the laws of fonorous undulations. He propofed ’-a 
conoid formed by the revolution of a hyperbola round its 
affymptote as the beft form. A Mr Hafe of Wirtemberg, 
on the other hand, propofed a parabolic conoid, having the 
mouth of the fpeaker placed in the focus. In this conftruc- 
tion he plainly went on the principle of a refleftion fimilar 
to that of the rays of light; but this is by no means the 
cafe. The effeft of the. patabola will be to give one re- 
fleftion, and in this all the circular undulations will be 
converted into plane waves, which are at right angles to 
the axis of the trumpet. But notliing hinders their fub- 
fequent diffufion ; for it does not appear that the found 
will be enforced, becaufe the agitation of the particles on 
each wave is not augmented. 

The fubjeft is exceedingly difficult. We do not fully 
comprehend on what circumftance the affeftion or agita- 
tion of our organ, or Amply of the membrana tympani, 
depends A more violent agitation of the lame air, that is, 
a wider olcillation of its particles, cannot fail to increafe the 
impulfe on this membrane. The point therefore is to find what 

concourfe 

(a) Accordingly the found of the bugle-horn, of the mufical trumpet, or the French horn, is prodigioufly loud, when 
wre conlider the imall paffage through which a moderate blaft is fent by the trumpeter. 
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and vve may exprefs this fhortly, by calling the found 10 Trtjinprt. 
times louder or more intenfe. "" v " 

T R U • [ 5g5 3 (imf' concourfe of feeble undulations will produce or be equiva- 
lent to a great one. The reafonings of all thefe reftorers 
of the fpeaking trumpet are almoft equally fpecious, and each 

P point out feme phenomenon which Ihould charafterife the 
P principle of conflru&ion, and thus enable us to fay which is 

moll agreeable to the procedure of nature.—Yet there is 
hardly any difference in the performance of trumpets of equal 
dimenfions made after thefe different methods. 

The propagation of light and of elaftic undulations feem 
0 to require very different methods of management. Yet the 
rj ordinary phenomena of echoes are perfe&ly explicable by the 

acknowledged laws either of optics or acotiflics ; flill how- 
ever there are feme phenomena of found which are very un- 
like the genuine refuks of elaftic undulations. If founds are 

r( propagated fpherically, then what comes into a room by a 
fmall hole fhould diffufe itfelf from that hole as round a centre, 

'‘f and it fliould be heard equally well at twelve feet diftance from 
e the hole in every direction. Yet it is very fenfibly louder 

111 when the hearet is in the flraight line drawn from the fono- 
ui rous body through the hole. A perfon can judge of the di- 
Cl redlion of the founding body with tolerable exafenefs. Can- 
n j non difeharged from the different ftdes of a fhip are very ea- 
l I fily diftinguilhed, which fliould not be the cafe by the New- 
nl Ionian theory ; for in this the two pulies on the ear fhould 
vt have no fenfible difference. 
I The moft important fa£l for our pwpofe is this: An 

f>< echo from a fmall plane furface in the midft of an open field 
is not heard, unlefs we ftand in fuch a fituation that the 

g angle of refle&ed found may be equal to that of incidence. 
II But by the ufual theory of undulations, this fmall furface 
11 fhould become the centre of a new undulation, which fhould 
t fpread in all diredlions. If we make an analogous experi- 
n ment on watery undulations, by placing a imall flat furfa.ee 
21 fo as to projedl a little above the water, and then drop in a 
s! fmall pebble at a diftance, fo as to raife one circular wave, 

I we fhall obferve, that when this wave arrives at the projeft- 
! ing plane, it is difturbed by it, and this difturbance fpreads 
n I from it on all fides. It is indeed fenfibly llronger in that 

line which is drawn from it at equal angles with the line 
« drawn to the place where the pebble was dropped. But in 

the cafe of found, it is a fail, that if we go to a very fmall 
la diftance on either fide of the line of reflefticn, we fhall hear 
il nothing. 

Here then is a facl, that whatever may be the nature of the 
ft elaftic undulations, founds are refltfted from a fmall plane 
ti in the fame manner as light. We may avail ourfclves of 
is this fail as a mean for enforcing found, though we cannot 
pi explain it in a fatisfadlory manner. We fhould expefk 
jh horn it an efftft fimilar to the hearing of the original found, 
r along with another original found coming from the place 

>n from which this reflefted found diverges. If therefore the 
Si refk&ed found or echo arrives at the car in the fame inftant 
it1 with the original found, the effedl will be doubled ; or at 
if I Icaft it will be the fame wdth two fimultaneous original 
m founds. Now we know that this is in fome fenfe equiva- 
iii 1 lent to a ftronger found. For it is a fad, that a number of 
lii voices uttering the fame or equal founds are heard at a much 
re greater diftance than a fingle voice. We cannot perhaps 
ii explain how this happens by mechanical laws, nor aflign the 
ia exad proportion in which 10 voices exceed the effed of one 
i # voice ; nor the proportion of the diftancts at which they 
:e ieem equally loud. We may therefore, for the prefent, 
ij fuppofe that two equal voices at the fame diftance are twice 
s , as loud, three voices three times as loud, &c. Therefore if, 

by means of a fpeaking trumpet, w e can make ic equal 
c s echoes arrive at the ear at the fame moment, we may 
ii] uippofe its efftd to be to increafe the audibility jo times; 
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But wre cannot do this precifely. We cannot by any 
contrivance make the found of a momentary {nap, and thole 
of its echoes, arrive at the ear in the fame moment, becaufe 
they come from different diftances. But if the original 
noife be a continued found, a man’s voice, for example, ut- 
tering a continued uniform tone, the firft echo may reach, 
the ear at the fame moment with the fecond vibration of the 
larynx ; the fecond echo along with the third vibration, and 
fo on. It is evident, that this will produce the fame effed. 
The only difference will be, that the articulations of the 
voice w ill be made indiftind, if the echoes come from veiy 
different diftances. ’i bus if a man pronounce the fyllable 
taw, and the 10 fucceffive echoes are made from places 
which are to feet farther off, the 10th part of a fecond 
(nearly) will intervene between hearing the firft and the 
laft. 1 his will give it the found of the fyllable //jam, or 
perhaps ram, becaufe r is the repetition of/. Something 
like this occurs when, Sanding at one end of a long line 
of foldiers, u'e hear the mufkets of the whole line difeharged 
in one inftant. It feems to us the found of a runningfire. 

The aim therefore in the conftrudion of a fpeaking trum- 
pet may be, to caufe as many echoes as polfible to reach a 
dillant ear without any perceptible interval of time. This 
will give diftindnefs, and fomething equivalent to loudnefs. 
/W loudnefs arifes from the violence of the fingle aerial un- 
dulation. To increafe this may be the aim in the conftruc- 
tion of a trumpet; but we are not fufficiently acquainted 
with the mechanifm of thefe undulations to bring this about 
wdth certainty and precifion ; whereas we can procure this 
accumulation of echoes without much trouble, fince we 
know that echoes are, in faS, r efiedted like light. We can 
form a trumpet fo that many of thefe lines of refleded found 
fhall pafs through the place of the hearer. We are indebt- 
ed to Mr Lambert of Berlin for this fimple and popular 
view of the fubjed ; and fhall here give an abftrad of hij 
moft ingenious Differtation on Acouftic Inftruments, pub- 
lifhed in the Berlin Memoirs for 1763. 

Sound naturally fpreads in all diredions; but we know 
that echoes or refleded founds proceed almoft ftridly in cer- 
tain limited diredionr. If therefore we contrive a trumpet 
in fuch a way that the lines of echo fhall be confined within 
a certain ipace, it is reafonable to fuppofe that the found 
will become more audible in proportion as this diffufion is 
prevented. Therefore if we can oblige a found which, in 
the open air, would have diffufed itfelf over a hemiiphere, 
to keep within a cone of 120 degrees, we fhould exped it 
to be twice ^js audible within this cone. This will be ao 
complifhed, by making the refledions fuch that the lines of 
rtfleded found flrall be confined within this cone. N. B. 
We here fuppofe that nothing is loft in the refiedion. Let 
us examine the effed of a cylindrical trumpet. 

Let the trumpet be a cylinder ABED (fig. r.), and let p]v, 
C be a founding point in the axis. It is evident that all DXli! 
the found in the cone BCE will go forward without any 
refledion. Let CM be any other line of found, which wre 
may, for brevity’s fake, call a fonorous or phonic lint. Be- 
ing refleded in the points M, N, O, P, it is evident that 
it will at laft efcape from the trumpet in a ciredion PQ, 
equally diverging from the axis with the line CM. The 
fame murt be true of every other fonorous line. Therefore 
the echoes will all diverge from the mouth of the trumpet in 
the iamc manner as they w^ould have pioceeded from C with- 
out any trumpet. Even fuppofing, therefore, that the echoes 
are as itrong as the original found, no advantage is gained 
by fuch a trumpet, but that of bringing the found forward 

4 -k from 
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Trumpet, from C to c. This is quite trifling when the hearer is at 
*—T*— a diflance. Yet we fee that founds may be heard at a very 

great distance, at the end ot long* narrow, cylindrical, or 
prifmatical galleries. It is known that a voice may be ditlindt* 
Jv heard at the diftance of feveral hundred feet in the Roman 
aquedufts, whofe lides are perfedly ftraight and fmooth, 
being plaftered with llucco. The f-ooth furface of the ItiU 
water greatly contributes to this effcdf. Cylindrical or piit- 
matical trumpets muft therefore be rejedbed. _ 

Let; the trumpet be a cone BCA (fig- 2.), of which CN 
is the axis, UK a line perpendicular to the axis_, and D1 HI 
the path ol a refledled found in the plane of the axis. The 
hfl angle of refle&ion IH A is equal to the laft amile of in- 
cidence FHC. The angle BFH, or its equal CF1), is 
equal to the angles FHD and FCH ; that is, the angle of 
incidence CFD exceeds the next an^le ot incidence Fj.IC 
by the angle FCF) ; that is, by the angle of the cone. In 
like manner, FDH exceeds CFD by the fame angle FCD. 
Thus every fucceeding angle, either oi incidence or reflec- 
tion, exceeds the next by the angle of the cone, kiall the 
angle of the cone n, and let b be the lirft angle of incidence 
PDC. The fecond, or DFC, is l —a. The third, or 
FHC, is 3 — 2 a, See. : and the nth angle of incidence or 
refledfion is b — n n, after n refleftio'ns. Since the angle 
diminifhes by equal quantities at each fubfequent refledflion, 
it is plain, that whatever be the firft angle of incidence, it 
maybe exhaufted by this diminution; namely, when n times 
a exceeds or is equal to b. Therefore to know how. many re- 
fledfions of a found, whofe firlt incidence has the inclination 
b, can be made in an infinitely extended cone, whole angle is 
a, divide b by a ; the quotient will give the number n of 
refledlions, and the remainder, if any, will be the lalt angle 
■ol incidence or refledfion lefs than a. It is very plain, that 
when an angle of reflection IFIA is equal to or leis than 
the angle BCA of the cone, the refleded line HI will no 
more meet with the other fide CB of tne cone. 

We may here obferve, that the greatefl angle of incidence 
is a right angle, or 90°. I his found would be refledted 
back in the lame line, and would be incident on the oppo- 
fite fide in an angle “ 90° — a, &c. 

Thus we lee that a conical trumpet is well fuited for con- 
fining the found : for by prolonging it fufficicntly, we can 
keep the lines of reflected found wholly within the cone. 
And when it is not carried to fuch a length as to do this, 
when it allows the founding line GH, for example, to efcape 
without farther refledtion, the divergency from the axis is 
lefs than the lall angle of refledtion BGH by halt the angle 
BCA of the cone. Let us fee what is the connedtion be- 
tween the length and the angle of ultimate refltdbon. 

We have fin. b —— a : fin. b — CD : CF, and C— CD X 
fin. b      

and fin. b — 2 a : fin. b — a zz. CF : CH, and 
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fin. b- 

CH = CFX 
fin. b 

zz CD X - 

fin. b 
fin, b 

2 a 
■ — CD X 

fin b fin. b — 

reflection, we ctn give the length which will give the one Trun^ 
immediately preceding, whofe angle with the tide of the 
cone is a. Let Y be this length. We have Y — CD X 

n b 
j.“-. This length will allow every line of found to be re. 

fledted as often, faving once, as if the tube were infinitely 
long. For luppofe a ionorous line to be traced backwards, 
as if a found entered the tube in the diredtion i h, and were 
refledfed in the points h, /, d, J, D, the angles will be 
continually augmented by the conftant angle a. But this 
augmentation can never go farther than 909 -f- 4 1'or if 
it reaches that value at D, for inftance, the refledfed line DK 
will be perpendicular to the axis CN ; and the angle ADK 
will be equal to the angle DKB, and the found will come 
out again. This remark is of importance on another ac« 
count. 

Now fnppofe the cone to be cut off at D by a plane per- 
pendicular to the axis, KD will be the diameter of its 
mouth-piece ; and if we fuppofe a mouth completely occu- 
pying this circle, and every point ot the circle to be fono* 
rous, the refledfed founds will proceed from it in the lame 
manner as light would from a flame which completely occu- 
pies its area, and is refledfed by the infide of the cone. The 
anode FDA will have the greateft pofiible fine when it is a 
lioht angle, and it never can be greater than ADK, which 
is — 90 -j- 4 a. And fince between 90° + 4 9° — 
\ a, there muft fall fome multiple of a\ call this multiple b. 
Then, in order that every found may be refledfed as orten as 
poffible, faving once, we muft make the leugth ot it X n 

CD X -— ^ ft, a . 
Now fince the angle of the cone is never made very grept, 

never exceeding 10 or 12 degrees, b can never differ Irom 
90 above a degree or two, and its line cannot differ much 

CD, 
from unity. Therefore X will be very nearly equal to 

CD 
which is alfo very nearly equal to —z—;—; became a 1 

fin. £ — a fin. ^—2a, 

See. fin. b — 2 a' 
Therefore if we fuppofe X to be the length which will 

fin. b 
give us r. refledfions, we fliall have X 2= CD X 

2 S, 4 « ’ 
fmall, and the Vines of fmall arches are nearly equal and pro- 
portional to the arches themfelves. There is even a fmall 
compenfation of errors in this rormula. I or as the line of 
90° is fomewhat too large, which would give X too great, 
28,4 is alfo larger than the fine of a. Thus let a be 
12° : then the neareft multiple of a is 84. or 96Q, both of 
which are as far removed as pofiible from 90°, and the 
error is as great as pofiible, and is nearly °- ^ie 

whole. 
This approximation gives us a very fimple conftrudfion. 

Let CM be the required length of the trumpet, and draw 
ML perpendicular to the axis in O. It is evident that S, 

MO 
MCO : rad. = MO : CM, and CM ; or X = —= / T 

LlVl CD 
but X = —5—7—, and therefore LM is equal to 

^ ^ J "l" ^ 

fin. b — n a' 

Hence we fee that the length increafes as the angle b>—na 
diminifhes ; but is not infinite, unkfs n a is equal to b. In 
this cafe, the immediately preceding angle of refledf ion mult 
be a, becaufe thefe angles have the common difference a. 
Therefore the laft refledfed found was moving parallel to the 
oppofite fide of the cone, and cannot again meet it. But 
though we cannot afiign the length which will give the nth 

28,-4 a’ 
CD. 

If therefore the cone be of fuch a length, that its diame- 
ter at the mouth is equal to the length of the part cut off, 
every line of found will have at leaft as many refledfions, 
fave one, as if the cone were infinitely long ; and the laft 
refledfed line will either be parallel to the oppofite fide of 
the cone, or lie nearer the axis than this parallel; conie- 
quently fuch a cone will confine all the refledfed founds 
within a cone whofe angle is 2 a, and will augment the 
found in the proportion of the fpherical bafe of this cone 
to a complete hemifpherical furface. Defcribe the circle 
DKT round C, and making DT anarch of 90, diaw the 
chord DT. Then fince the circles defeated with the radn 

Dhj 
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DK, DT, are equal to the fpherlcal furfaces generated by 
tlie revolution of the arches DK and DICT round the axis 
CD, the found will be condenfed in the proportion of DK1 

to DT1. 
This appears to be the bed general rule for conftru&ing 

the inltrument ; for, to procure another refle&ian, the tube 
mull be prodigioufly lengthened, and we cannot fuppofe 
that one refle&ion more will add greatly to its power. 

It appears, too, that the length depends chiefly on the 
an'/le of the cone; for the mouth-piece may be conlidered 
as nearly a fixed quantity. It mud be of a fixe to admit 
the mouth when fpeaking with force and without condraint. 
About an inch and a half may be fixed on for its diameter. 
When therefore we propofe to confine the found to a cone 
of twice the angle of the trumpet, the whole is determined 
by that angle. For fince in this cafe LM is equal to CD, 

“ - CD = LM (or CD) .•'CM and CM = 
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DK we have 
CD1 

DIC 
But 
and 
therefore 

And 

2 S, f <7: 1 = DK: CD, 
2 S, i a : 1 — CD : CM : 

1 =DK:CM, 
DK DK 

CM = —trTTr» — ITT, ver7 nearly- And 
4 b, F " 

fince DK is an inch and a half, we get the length in inches, 
1 T 

counted from the aoex of the cone = qT7,> or‘ 2 S,2 a’ 
DK, 

From 

this we mud cut off the part CD, which is = ~r 

DK 
very nearly g—,  3_ 

2 S, 
meafured in inches, and we 

3 
mud make the mouth of the fame width ^ fl. 

On the other hand, if the length of the trumpet is fixed 
on, we can determine the angle of the cone. For let the 

3 
length (reckoned from C) be L ; we have 2 S,2a — 

A 
or S,2a = -4 j and S, a 

Thus let 6 feet or 72 inches be chofen for the length of 

the cone, we have S, a 2= / ——_ — / _L, — o, 14434, 
V 144 v 48 

= fin 8° 17' for the angle of the cone ; and the width at 
3 the mouth is 

2, 10,4 inches. This being taken 

from 72, leaves 61,6 inches for the length of the trumpet. 
And fmee this trumpet confines the reflefted founds to 

DT* 
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of found lying in the plane of the Trumped Pa/e / the path of a lin 

feblion. 
In the great circle of the fphere t^ke KQ^rr KP, DR 

= DQ^ and KS — KR. Draw QB />; alfo draw Qjf 4 
parallel to DA ; and draw PB, P/ PA. 

1. Then it is evident that all the lines drawn from P, 
within the cone APB, proceed without reflexion, and. are 
diffufed as if no trumpet had been ufed. 

2. All the fonorous lines which fall from P on KB are 
reflefted from it as it they had come from 

3. All the fonorous lines between BP and JP have fuf* 
fered but one refle&ion ; for r/ n will no more meet DA A' 
fo as to be reflefted a rain. 

4. All the lines which have been reflected from KB, and 
afterwards from DA, proceed as if they had come trom R. 
For the lines refledted from KB proceed as if they had 
come from Qj and lines coming from (/jmd refledled by 
DA, proceed as if they had come trom R. Therefore draw 
RA o, and alfo draw parallel tp KB, and draw 
Qj: A y, P and P Then, 

5. All the lines between b P and c P have been twice re- 
fledfed. 

Again, draw SB/>, B r R, r u (A^ S x A, R y -v, Q_« y. 
6. All the Lues between u P and z P have fuffered three 

refledfions. 
Draw the tangents TA^, VB v, croffmg the axis in W. 
7. The whole founds will be propagated within the cone 

t W t. For to every fonorous point in the line KD there 
correfponds a point fimilar to (/_, regulating the firft reflec- 
tion from KB ; and a point fimilar to R, regulating the le- 
cond refledtion from DA ; and a point S regulating the 
third refle&ion from KB, &c. And fimilar points will be 
found regulating the firft refledlion from DA, the fecond 
from KB, and the third from DA, &c. ; and lines drawn 
from all thefe through A and B mull lie within the tan- 
gents TA and VB. 

8. Thus the centres of refledlion of all the fonorous lines 
which lie in planes paffing through the axis, will be found 
in the furface of this Iphere ; and it may be confidered as 
a fonorous Iphere, whofe founds firft concentrate in W, and 
are then diffufed in the cone 11 W t. 

It may be demonftrated nearly in the fame manner, that 
the fonorous lines which proceed from P, but not in the 
plane paffing through the axis, alio proceed, after various 
refledlions, as if they had come from points in the furface of 
the fame Iphere. The only difference in the demonftration 
is, that the centres R, S of the fucceflive refledlions are 
not in one plane, but in a fpiral line winding round the fur- 
face of the fphere according to fixed laws. The foregoing 
conclufions are therefore general for all the founds which 

a cone of 160 34', we have its magnifying power come in all diredtions from eveiy point in the aiea of the jjiv month-piece. 
FDT2_ S,145° 

“ f D ID S,2 4'- 8'4 96 nearly. It therefore conden- 
fes the found about 96 tinges ; and if the diftribution were 
uniform, it would be heard or nearly 10 times far- 
ther off. For the loudneis of founds is fuppofed to be in- ■ 
veriely as the fquare of the diftance from the centre of un- 
dulation. 

But before we can pronounce with precifion on the perform- 
ance of a fpeaking trumpet, we muft examine into the man- 
ner in which the refledled founds are dillnbuted over the 
Ipace in which they are all confined. 

Let BKDA (fig. 3.) be the fedlion of a conical trflmpet 
by a plane through the axis; let C be the vertex of the 
cone, and CW its axis; let TKV be the fedlion of a 
fp; ere, having its centre in the vertex of the cone ; and let 
P be a fonorous point on the iurface of the fphere, and 

Thus it appears, that a conical trumpet is well fitted 
for increafmg the force of founds by dimimfhing their final 
divergence. For had the fpeaker’s mouth been in the open 
air, the founds which are now confined within the cone 
vW t would have been diffufed over a hemifohere : and we 
fee that prolonging the trumpet muft confine the founds ftill 
more, becaufe this will make the angle BWA Hill fmaller; 
a longer tube muft alfo occafion more refledlions, and con- 
fequently lend more fonorous undulations to the ear at a di- 
ftance placed within the cone v W t. 

We have now obtained a very connedled view of the 
whole effedl of a conical trumpet. It is the fame as if the 
whole fcgmentTKDV were founding, every part oi it with 
an intenfity proportional to the denfity of the points Q, R, 
S, See. correiponding to the different points P of the mouth- 
piece. It is eafy to fee that this cannot be uniform, but 

4 E 2 muft 
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TfumFet. nmR be much rarer towards the margin of the fegment. It 
'‘'""V"""”' would require a good deal of difcuffion to fhow the denfity 

of thefe fiftit ious founding points ; and vve fhall content our- 
felves with giving a very palpable view of the diflribution of 
the fonorous rays, or the denfity (fo to fpeak) of the 
echoes, in the different fkuations in which a hearer may be 
placed. 

We may obferve, in the mean time, that this fubftitu- 
tion of a founding fphere for the founding mouth-piece 
has an exact parallel in Optics, by which it will be greatly 

Fig. 3- jlluflrated. Suppofe the cone BKDA to be a tube polifh- 
ed in the infide, fixed in a wall B perforated in BA, and 
that the mouth-piece DK is occupied completely by a flat 
flame. The effect of this on a fpefitator will be the fame 
it he is properly placed in the axis, as if he were looking 
at a flame as big as the whole fphere. This is very evi- 
dent. 

It is eafy to fee that the line / e S is equal to the line 
/ e fa P ; therefore the reflected founds alto come to the 
ear in the lame moments as if they had come from their re- 
ibe&ive points on the furface oi the fubftituted fphere. TJn- 
lefs, therefore, this fphere be enormoufly large, the diflindt- 
nefs of articulation will not be fenhbly a!Fe£ted, becaule the 
interval between the arrival of the different echoes of the 
fame fnap will be inleniible. 

Our limits oblige us to content ourftlvcs with exhibiting 
this evident fimilarity of the progrefs of echo from the fur- 
face of this phonic fphere, to the progrefs of light from the 
fame luminous fphere fhining through a hole of which the 
diameter is AB. The direct inveiligation of the intenfity 
of the found in different directions and diftances would 
take up much room, and give no clearer conception of the 
thing. The intenfity of the found in any point is precifely 
fimilar to the intenfity of the illumination of the fame point; 
and this is proportional to the portion of the luminous fur- 
face feen from this point through the hole direftly, and to 
the fquare of the diftance inverfely. The intelligent reader 
will acquire a diftimfl conception of this matter from fig. 4. 
which reprefents the diilribution of the fonorous lines, and 
by confequence the degree of loudnefs which may be expell- 
ed in the different fituations of the hearer. 

As we have already obferved, the efte£f of the cone of 
the trumpet is perfedlly analogous to the refleftion of light 
from a polifhed concave, conical mirror. Such an inflru- 
ment would be equally fitted for illuminating a diltant ob- 
je£l. We imagine that thefe would be much more power- 
ful than the fpherical or even parabolic mirrors commonly 
ufed for this purpofe. Thefe laft, having the candle in the 
focus, alfo fend forward a cylinder of light of equal width 
with the mirror. But it is well known, that oblique reflec- 
tions are prodigioufly more vivid than thofe made at greater 
angles. Where the inclination of the refkfted light to the 
plane of the mirror does not exceed eight or ten degrees, it 
reflefts about three-fourths of the light which falls on it. 
But when the inclination is 80, it does, not refleft one-fourth 
part. 

We may alfo obferve, that the denfity of the reflected 
founds by the conical trumpet ABC (fig. 4.) is precifely 
fimilar to that of the illumination produced by a luminous 
fphere TDV, fhining through a hole AB. There will be 
a fpace circumfcribed by the cone formed By the lines TB/ 
and VA vt which is uniformly illuminated by the whole 
fphere (or rather by the fegment TDV), and on each fide 
there is a fpace illuminated by a part of it only, and the il- 
lumination gradually decreafes towards the borders. A 
fpeftator placed much, out of the axis, and looking through 
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the hole AB, may not fee the whole fphere. In like man* Tru^ 
ner, he will not hear the whole founding fphere: He may —^ 
be fo far from the axis as neither to lee nor hear any part 
of it. 

Affifting our imagination by this comparifon, we perceive 
that beyond the point w' there is no place where ali the re- 
flected founds are heard. Therefore, in order to prelerve 
the magnifying power of the trumpet at any cliitance, it i$ 
neceffary to make the mouth as wide as the fonorous Iphere. 
Nay, even this would be an imperfett inflrument, becaufe its 
power would be confined to a very narrow Ipace; and if it 
be not accurately pointed to the perfon liltening, its power 
will be greatly diminifhed. And we may obferve, by the 
way, that we derive from this circumltance a ftrong confir- 
mation of the juflnefs of Mr Lambert’s principles ; for the 
effetfs of fpeaking trumoets are really oblerved to be limi- 
ted in the way here deferibed.—Parabolic trumpets have 
been made, and they fortify the found not only in the cy- 
lindrical fpace in the direction of the axis, but alto on each 
fide of it, which fliould not have been the cafe had their 
effeCI depended only on the undulations formed by the pa- 
rabola in planes perpendicular to the axis. But to pro- 
ceed. 

Let BCA (fig. 5.) be the cone, ED the mouth-piece, 
TEDV the equivalent fonorous iphere, and PBAV the ctc- 
cumferibed cylinder. Then CA <or CB is the length of 
cone that is neceflary for maintaining the magnifying power 
at all difiances. We have two conditions to be fulfilled. 
The diameter ED of the mouth piece muff be of a certain 
fixed magnitude, and the diameter AB of the outer end 
muff be equal to that of the equivalent fonorous fphere. 
Thefe conditions determine all the dimenlons of the trum* 
pet and its magnifying power. And, fin ft, with refjpedl to 
the dimenfions of the trumpet. 

The fimilarity of the triangles ECG and BCF gives 
CG : ED m: CF : AB ; but CG = BF, == 4-AB, and CF 
— CG + GF, = GF -K AB ; therefore 4AB : LD == 
GF + 4AB: AB, and AB : ED = 2GF+AB: AB; 
therefore 2GF X ED -f AB X ED — AB1, and 2 GF X 
ED = AB2, — AB X ED, = AB X AB — ED, and GF 

— X AB IvP. Anci &n ^0 other hand, becaufe 
“ • 2 ED 
AB* — x E BAD = 2GF X ED, we have AB^—AB 
X ED + -J ED- = 2 GF X ED -K ED2, or AB — 4ED2 

= 2 GFXED-KED’, and AB^yGGFxED-KED2 

+ i ED. 
Let x reprefent the length of the trumpet, y the diame- 

ter at the great end, and m the diameter of the mouth-piece. 

Then x  and y — 2 x m I hua 
2 m 

the length and the great diameter may be had reciprocally. 
The uleful cafe in praftice is to frnd the diameter for apro* 
pofed length, which is gotten by the laft equation. 

Now if we take all the dimenfions in inches, and fix m at 
an inch and a half, we have 2 x m — 3 x, and 0,5625, 
and 4»i = o,75; fo that our equation becomes y — 
-v/g x -f- 0,5625 -f 0,75. The following table gives the 
dimenfions of a fnfficient variety of trumpets. The firft co- 
lumn is the length of the trumpet in feet; the fecond co- 
lumn is the diameter of the mouth in inches ; the third co- 
lumn is the number of times that it magnifies the found; 
and the fourth column is the number or times that it in* 
creafes the diftance at which a man may be diftinftly heard 
by its means: the fifth contains the angle of the cone. J . Ox 
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umpef. 

GF 
feet. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

to 
11 
I 2 
I > 
18 
21 
24 

AB 
inches. 

6j8 
9>3 

11.2 
12,8 
14.2 

16.6 
17.7 
18.8 

2D,7 
21,5 
^4, 
26.2 
28,4 
40,2 

Magnifying. 

42,6 
77»8 

112.4 
146.6 
180.4 
214.2 
247.7 
2Sf»3 
314.6 
347.7 
380,9 
4x4,6 
5'3.6 
612.3 
711,2 
8 ic, i 

Extending 

6.7 
8.8 

10.6 
12,1 
13.4 
14.6 
‘.7,7 
16,8 
17.7 
18.6 

20.4 
22.7 
24.7 
26,6 
28,5: 

ACB. 

24-53 
18.22 
15. (8 
I3-24 
12.04 
1 i.o: 
ro. 18 
9.40 
9.08 
8.42 
8 x8 
7.58 
7.09 
6-33 
6.05 
7.42 

ED in all is nr i ,5. 
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tending power of the trumpet, which is therefore = 

The two lad c >{umns are condrufted on the following 
conhderations: We conceive the hearer placed within the 
cylindrical fpace whofe diameter is BA- In this fituation 
he receives an echo coming apparently from the whole fur- 
face TGV ; and we account the effeft of the trunpet as 
equivalent to the united voices of as many mouths as would 
cover this fnrface. Therefore the quotient obtained by di- 
viding the furface of the hemifphere by that of the mouth- 
piece will exprefs the magnifying power of the trumpet. 
If the chords E, g T, be diawn, we know that the fphe- 
rical furfaces T g V, E^D, are refpeftively equal to the 
circles defcribed with the radii T^, E^-, and are therefore 
as Tg- and E g2. Therefore the audibility of the trumpet, 
when compared with a fingle voice, may be expreffed by 
Tg* 

Now the ratio of Tg2 to E ?2 is ealilv obtained. 
. , . : . . 

For if E/ be drawn parallel to the axis, it is plain that 
BA—ED 

B/=     , and that E/ is to /B as radius to the 
tangent of BCF ; which angle we may call a. Therefore 

tan. a 2=  , and thus we obtain the anple a. But if 2 x ’ r' 
the radius CE be accounted 1, T^ is 1= V’ 2, and Eg is 

~ 2 fin. —. Therefore 
E. 

power of the trumpet is = 

2 fin. — 
and the magnifying 

4 fin.2- 2 find 
The 

numbers, therefore, in the third column of the table ate 

each ~  . 

6/ 2 Trumpet. 
2 fin. — * 

2 find- a 
But the more ufual way of conceiving the power of the 

trumpet is, by confidering how much farther it will enable 
us to hear a voice equally well. Now we ftippofe that the 
audibility of founds varies in the inverle duplicate ratio of 
the diltance. Therefore if the diftance <7, at which a man 
may be diftin&ly heard, be increafed to 2, in the propor- 
tion of EG to T v, the found will be lefs audible, in ,the 
proportion of T^2 to EG2. Therefore the trumpet will 
be as well heard at the diftance 2 as the fimple voice is 

heard at the diftance d Therefore 7 will exprefs the rx- 

In this manner were the numbers computed for the fourth 
column of the table. 

When the angle BCA is fmall, which is always the cafe 
in fpeaking trumpets, we may, without any fenfible error, 

confider EG as = , = —. And TG = TC X -v/2, — 2 2 
AB AB y . 
  y'2 = — -7-. This gives a very eafy com- 2 2 A/ 2 
putation of the extending and magnifying powers of the 
trumpet. 

y The extending power is = */ 2 — 

The magnifying power is 2 - y 

We may alfo eafily deduce from the p/emiles, that if the 
mouth-piece be an inch and a half in diameter, and the 
length ;< be meafured in inches, the extending power is very 
nearly = */ y x \ and the magnifying power = y x. 

An inconvenience [fill attends the trumpet of this con- 
ftruftion. Its complete audibility is confined to the cylin- 
drical foace in the dire&ion of the axis, and it is more 
faintly heard on each fide of it. This obliges us to direft 
the trumpet very exadly to the fpot where we wifh it to be 
heard. This is confirmed by all the accounts we have of 
the performance of great fpeaking trumpets. It is evident, 
that by lengthening the trumpet, and therefore enlarging 
its mouth, we make the lines TBt and VAv expand (fig.* 
4.) ; and therefore it will not be fo difficult to direct the 
trumoet. 

But even this is confined within the limits of a few de- 
grees. Even if the trumpet were continued without end, 
the founds cannot be reinforced in a wider fpace than the 
cone of the trumpet. But it is always advantageous to in- 
create its length ; for this makes the extreme tangents em- 
brace a greater portion of the fonorous fphere, and thus 
increafes the found in the fpace where it is all refieffed. 
And the limiting tangents TB, VA, expand (fill more, and 
thus the fpace of full eiTeff is increafed. But either of 
thefe augmentations is very fmall in comparifon of the aug- 
mentation of fize. If the trumpet of fig. 5. were made an 
hundred times longer, its power would not be increafed 
one half. 

We need not therefore aim at much more than to pro- 
duce a cylindrical fpace of full effe£t; and this will always 
be done by the preceding rules, or table of conftruttions. 
We may give the trumpet a thud or a fourth part more 
length, in order to fpread a little the fpace of its full effeft,. 
and thereby make it more eafily directed to-the intended 
©bjeft. But in doing this we muff be careful to increafe 
the diameter of the mouth as much as we increafe the 
length ; otherwife we produce the very oppofite effect, and 
make the trumpet greatly inferior to a fhorter one, at all 
diftances beyond a certain point. For by increafing the 
length wiiile the part CG remains the fame, we caufe the 
tangents TB and VA to meet on fome diftant point, be- 
yond which, the found diffufes prodigioufly. The conftruc- 
tion of a (peaking trumpet is therefore a problem of fome 
nicety and as the trials are always made at fome confider- 
ahle 'diftance, it may frequently happen that a trumpet, 
which is not heard at a mile’s diftance, may be made very 
audible two miles off by cutting off a piece at its wide end. 

After this minute coniideration of the conical trumpet, 
we might proceed to confider thefe of other forms. In par- 
ticular, the hyperbolic, propoiei by Caffegrain, and the 

parabolic. 
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Trumpe*. par?.bolic, propofed by Haafe, feem to merit confideration. 
" ' ^ But if we examine them merely as refleftors ot echoes, we 

fhall find them inferior to the conical. 
With refpea to the hyperbolic trumpet, its inaptitude 

is evident at fir^t fight. For it muft diffipate the echoes 
more than a conical trumpet Indeed Mr Callegiain pro- 
ceeds on quite different principles, depending on the me- 
chanifm of the aerial undulations: his aim was to increafe 
the agitation in each pulfe, fo that it may make a more for- 
cible impulfe on the ear. But we are too imperfe&ly ac- 
quainted with this fubjeft to decide a priori; and expe- 
rience flows that the hyperbola is not a good foim. 

With refoeft to the parabolic trumpet, it is certain that 
if the mouth-piece were but a point, it would produce the 
molt favourable reflection of all the founds ; for they would 
all proceed paiallel to the axis. But every point of an open 
mouth muff be confidered as a centre of found, and none 
of it muff be kept out of the trumpet. If this be all ad- 

' rnitted, it will be found that a conical trumpet, made by 
the preceding rules, will diffipate the reflected founds much 
kfs than the parabolic. 

Thus far have we proceeded on the fair confequences of 
the well known fact, that echoes are reflected in the fame 
manner as light, without engaging in the intricate inveffi- 
gation of aerial undulations. Whoever coniiders the New- 
tonian theory of the propagation of lound with intelligence 
and attention, will fee that it is demonftrated folely in the 
cafe of a Angle row of particles ; and that all the general 
corollaries refpefting the lateral diffuflon of the tlaftic un- 
dulations are little more than fagacious gueffes, evety wray 
worthy of the illuftrious author, and beautifully confirmed 
by what we can moll diftinaly and accurately obleive in 
the circular waves on the furtace of ftill watei. But they 
are by no means fit for becoming the foundation of any 
dodlrine vhich lays the fmalleft claim to the title of accurate 
fcience. We really know exceedingly little of the theory 
of aerial undulations ; and the conformity of the phenomena 
of found to thefe gueffes of Sir Ifaac Newton has always 
been a matter of wonder to eveiy eminent and candid ma- 
thematician : and no other fhould pretend to judge of the 
matter. This wonder has always been acknowledged by 
Daniel Bernoulli ; and he is the only perfon who has made 
any addition to the fcience ot' founds that is worth men- 
tioning. For fuch we muft always effeem his docFrine of 
the tecondary undulations of muficai cords, and the fecondary 
pulfes of air in pipes. Nothing therefore is more unwarrant- 
able, or more plainly fliows the precipitant prefumption of 
modern fciolifts, than the familiar ufe of the general theory 
of aerial undulations in their attempts to explain the abftrufe 
phenomena of nature (inch as the communication of fenfa- 
tion from the organ to the fenforium by the v.brations of a 
nervous fluid, the reciprocal communication of the volitions 
from the fenforium to the mulcle, nay, the whole pheno- 
mena of mind), by vibrations and vibratiunculse. 

Such attempts equally betray ignorance, prefumption, 
and meannels of foul. Ignorance of the extent to which 
the Newtonian theory may be logically carried, is the nc- 
ceffary confequence of ignorance of the theo:y itfelf. It 
is prefumption to apply it to the phenomena ot the intel- 
lectual world ; and iurely he has an abject foul who hugs 
and cherifhes the humble thcught, that his mind is an un- 
dulating fluid, and that its all-prafping-comprehenfion, and 
all its delightful emotions, a^e nothing more than an ethe- 
rial tune. —“ Pol me occidiftis amentesT This whim is 
older than Hartley : It may be found in Robinet’s S\Jleme de 
lu Nature. This by the by made its firft appearance as a 
diicourle delivered by Brother Orateur in the lodge of the 
grand Orient at Lyons; from which fource have proceeded 

all the cofmopolitical focieties in Europe, and that iliumi- Trumpet, 
nation by which reafon is to triumph over revelation, and —v—*' 
liberty and equality over civil government. We crave par- 
don oi our readers for this ebullition of fpleen ; and we 
hope for it from all thofe who can read Newton, and who 
effeem his modeffy. 

1 hofe who have endeavoured to improve the fpeaking 
trumpet on mechanical principles, have generally aimed at 
increafing the violence of the elaftic undulations, that they 
may make a more forcible impulfe on the ear. This is 
the objedl in view in the parabolic trumpet. All the undu- 
lations are converted into others which are in planes perpen- 
dicular to the axis of the inffr-ument; fo that the fame little 
mats of air is agitated again and again in the fame dire&ion. 
From this it is obvious to conclude, that the total agitation 
will be more violent. But, in the firft place, thefe violent asi- 
tations muff diffuie themfelves laterally as foon as they get 
out of the trumpet, and thus be weakened, in a proportion 
that is perhaps impoffible for the moft expert analyft to 
determine. But, moreover, we are not lufficiently acquaint- 
ed with the mechanilm ot the very flrft agitations, to be able 
to perceive what conformation of the trumpet will caule the 
reflected undulations to increafe the firft undulations, or to 
check them. For it mutt happen, during the production 
of a continued found in a trumpet, that a parcel of air, 
which is in a ftate of progreffive agitation, as it makes a 
pulfe of one found, may be in a ftate of retrograde agita- 
tion, as it is part of a pulle ot air producing another found. 
We cannot (at leaft no mathematician has yet done it) diicri- 
minate, and then combine thele agitations, with the intel- 
ligence and precifion that arc neceffary for enabling us to 
fay what is the ultimate accumulated efleft. Mr Lambert 
therefore did wifely in abftaining from this intricate invelti- 
gation ; and we are highly obliged to him for deducing 
fuch a body of demonftrable doctrine from the acknow- 
ledged, but ill underftood, faCt of the reflection of echoes. 

We know that two founds actually crofs each other with- 
out any mutual dilturbance ; for -we can hear either of them 
diltinCtly, provided the other is not fo loud as to ftun our 
ears, in the lame manner as the glare of the fun dazzles 
our eyes. We may therefore depend on all the confe- 
quences which are legitimately deduced from this faCt, in 
the fame manner as we depend on the fcience of catoptrics, 
which is all deduced from a faCt perfectly fimilar and as 
little underitood. 

But the preceding propofitions by no means explain or 
comprehend all the reinforcement of found which is really 
obtained by means of a fpeaking trumpet. In the firft 
place, although we cannot tell in what degree the aerial 
undulations are increaied, we cannot doubt that the reflec- 
tions which are made in directions which do not greatly de- 
viate from the axis, do really increafe the agitation of the 
particles of air. We fee a thing perfectly fimilar to this in 
the waves on water. Take a long flip of lead, about two 
inches broad, and having bent it into the form of a parabola, 
fet it into a large flat trough, in which the water is about an 
inch deep. Let a quick fucceffion of fmall drops ot water 
fall prycifely on the focus of the parabola. „ We fhall fee 
the circular waves proceeding from the focus all converted 
into waves perpendicular to the axis ; and we fhall fre- 

* quently fee theie ftraight w aves confiderably augmented in 
their height and force. We fay generally, for we have 
iometimes obferved that thele reflected waves were not fen- 
libly ftronger than the circular or original waves. We do 
not exaCtly know to what this difference muft be afcribed : 
we ate dilpofed to attribute it to the frequency ot the drops. 
This may be fuch, that the interval of time between each 
drop is precifely equal, or at kaft commenfurable, to the 
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: mpet. time in which the waves run over their own breadth. 1 his 

is a pretty experiment ; ana the ingenious mechanician 
may make others of the fame kind which will greatly il- 
luftrate feveral difficult points in the fcience of founds. We 
may conclude, in general, that the reflediion of founds, in 
a trumpet of the ufual ihapes, is a.ccompanied by a r eal 
increafe of the aerial agitations ; and in fome particular 
cafes we find the founds prodioioufiy increafed. Thus, 
when we blow through a mufical trumpet, and allow the 
air to take that uniform undulation which can be beft main- 
tained in it, namely, that which produces its mufical tone, 
where the whole tube contains but one or two undulations, 
the agitation or a particle muff then be very great; and it 
mult deferibe a very confiderable line in its ofcillations. 
When we fuit our blalt in' fuch a manner as to continue 
this note, that is, this undulation, we are certain that the 
fubfequent agitations confpire with the preceding agitation, 
and augment it. .And accordingly we find that the found 
is increafed to a prodigious degree. A cor de chafie, or a 
bugle horn, when properly winded, will aim off deafen the 
ear ; and yet the exertion is a mere nothing in comparifon 
with what we make when bellowing with all our !orce, but 
with not the tenth part of the noife. We alfo know, that it 
we fpeak through a fpeaking trumpet in the key which 
coirefponds with its dimenfions, it is much more audible 
than when we fpeak in a different pitch. Thefe obferva- 
tions fhow, that the loudnefs of a fpeakir.g trumpet arises 
from fomethino more than the foie refleftion of echoes confi- 
tkred by Mr Lambert—the very echoes are rendered louder. 

In the next place, the founds are increafed by the vibrations 
of the trumpet itfelf. The elaflic matter of the trumpet is 
thrown into tremors by the undulations which proceed from 
the mouth piece. Thefe tremors produce pulfes in the con- 
tiguous air, both in the infide of the trumpet and on that 
which furrounds it. Thefe undulations within the trumpet 
pioduee original founds, which are added to the reflected 
founds: for the tremor continues for fome little time, per- 
haps the time of three or four or more pulfes. This mail 
increafe the loudnefs of the fubfequent pulfes. We cannot 
fay to what degree, becaufe we do not know the force of 
the tremor which the part of the trumpet acquires : but 
we know that thefe founds will not be magnified by the 
trumpet to the fame degree as if they had come from the 
mouth-piece ; for they are refk&ed as if they had come 
from the furface of a fphere which pafles through the agi- 
tated point of the trumpet. In fhort, they are magnified 
only by that part of the trumpet which lies without them. 
The whole founds of this kind, therefore, proceed as it they 
came from a number of concentric fpherical furfaces, or 
from a folid fphere, whofe diameter is twice the length of 
the tmmpet cone. 

All thefe agitations arifing from the tremors of the trum- 
pet tend greatly to hurt the difiindlnefs of articulation ; 
becaufe, coming from different points of a large fphere, they 
arrive at the ear in a fenfible fucceffion ; and thus change a 
momentary articulation to a lengthened found, and give the 
appearance of a number of voices uttering the fame words 
in fucceffion. It is in this way that, when we clap our 
hands together near a lon^ rail, we get an echo from each 
poft, which produces a chirping found of fome continuance. 
For thefe reafons it is found advantageous to check all tre- 
mors of the trumpet by wrapping it up in woollen lifts. 
This is alfo neceffary in the mufical trumpet. 

With refpeft to the undulations produced by the tre- 
mors of the trumpet in the air contiguous to its outfide, 
they alfo hurt the articulation. At any rate, this is fo 
amch of the fonorous momentum ufelefsly employed; be- 
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caufe they are diffufed like common founds, and receive Trumpet^ 
no augmentation from the trumpet. " v 

It is evident, that this irvftrument may be ufed (and ac-Hearing 
cordingly was fo) for aiding the heaving ; for the fonoroustruir‘Ue^* 
lines are refiefted in either direction. We know that all 
tapering cavities greatly increafe external noifes; and we 
obferve the brutes prick up their ears when they want to 
hear uncertain or faint founds. They turn them in fuch 
direTions as' are btft fuited for the reflection of the found 
from the quarter whence the animal imagines that it comes. 

Let us apply Mr Lambert’s principle to this very inte- 
refting caie, and examine whether it be poffible to affift 
dull hearing in like maimer as the optician has affifted im- 
perfedt fight. 

The fubjeCt is greatly fimplified by the citcumftances of 
the caie ; for the founds to which we liften generally come 
in nearly one direction, and all that we have to do is to 
produce a conftipation of them. And we may conclude, 
that the audibility will be proportional to this conilipation. 

Therefore let ACB, fig. 6. be the cone, and CD its axis. 
The found may be conceived as coming in the diredlion 
RA, parallel to the axis, and to be refledted in the points. 
A,; , c, d, e, till the angle of incidence increafes to 90° ; 
after which the fubfequent reflections fend the found out 
again. We muft therefore cut off a part of the cone ; and, 
becaufe the lines increale their angle of incidence at eacL 
refledtion, it will be proper to make the angle of the cone- 
an aliquot part of 90', that the leafl incidence may amount 
precisely to that quantity. What part of the cone fhould 
be cut off may be determined by the former principles. 

Call the angle ACD, a. We have C e — 7—7- ; r—. 0 fin. (2 « -f 1) a* 
when the found gets the laft ufeful reflection. Then we 
have the diameter of the mouth AB zr: 2 CA • fin. a, and 
that of the other end e/=: C <? • 2 fin. a. Therefore the 
founds will be conftipated in the ratio of CA2 to C e2, and 
the trumoet will bring the fpeaker nearer in the ratio of 
CA to Ce- 

When the lines of reflefted found are thus brought to- 
gether, they may be received into a fmall pipe perfectly 
cylindrical, which may be inferted into the external ear. 
This will not change their angles of inclination to the axis 
nor their denfity. It may be'convenient to make the in- 
ternal diameter of this pipe -f of an inch. Therefore C e *fin. a 
is rr | of an inch. This circumftance, in conjunction with, 
the magnifying power propofed, determines the other di- 

menfions of the hearing trumpet. For C? — 

C A • fin. a .,andCA=!T(_22+lIi. 
6 fin. a 

fin. j 2 n -fi 1 ) a 6 fin.1 a 
Thus the relation of the angle of the cone and the length; 

of the inftrument is afeertained, and the found is brought 
nearer in the ratio of CA to C e, or of fin. (2 «+i) a to fin. 
a. And feeing that we found it proper to make 
— 90°, we obtain this very fimple analogy, 1 : fin. a r~ 
CA : C r. And the fine of 4 the angle of the cone is to 
radius as 1 to the approximating power of the inftrument. 

Thus let it be required that the found may be as audible 
. . , CA 

as it the voice were i 2txmes nearer. This gives -q~— —12. 

This gives fin. a — —, and 0=4° 47', and the angle of 
T44 _ 
6 
From 

thia 

the cone = 9.24. Then CA = tt — 7—: y 6 hn.2a 6T4^. 
24. Therefore the length of the cone is 24 inches. 
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= 2, and the length of the trumpet this take C e ~ 12 
is 22 inches* The diameter at the mouth is 2 C <■, := 4 
inches. With this initrument one voice fhould be as loud 
as 144. 

If it were required to approximate the found only four 
times, making it 16 times Itronger than the natural voice 
at the fame diftance, the angle ACB mull be 290 ; A e 
mull be 2 inches, AB muft be l-fd inches, and q/'mufi be 
•jd of an inch. 

It is eafy to fee, that when the fixe of the ear-end is the 
fame in all, the diameters at the outer end are proportional 
to the approximating powers, and the length of the cones 
are proportional to the magnifying powers. 

We ihall find the parabolic conoid the preferable (hape 
for an acoufticvtrumpet; becaufe the founds come into the 
infttument in a direftion parallel to the axis, they are re- 
flefted fo as to pafs through the focus. The parabolic 
conoid mull therefore be cut off through the focus, that 
the founds may not go out again by-lhe fubfequent reflec- 
tions ; and they mud be received into a cylindrical pipe of |d 
of an inch in diameter. rI herefere the parameter of this 
parabola is -^th of an inch, and the focus is -Ath of an inch 
from the vertex. This determines the whole inftrumCnt; 
for they are all oortions of one parabolic conoid. Suppole 
that the indrument is required to approximate the found 
12 times, as in the example of the conical indrument. The 
ordinate at the mouth mud be 12 times the 6th of an inch, 
or 2 inches; and the rnouth diameter is 4 inches, as in the 
conical ir.drument. Then, for the length, obferve, that 
DC in fig. 7. is £th of an inch, and MP is 2 inches, and 
AC is rTth of an inch, and DC2 : MP2 = AC : AP. This 
will give AP r= 12 inches, and CP = Tilths; whereas 
In the conical tube it was 22. In like manner an indru- 
ment which approximates the founds 4 times, is only i-fd 
inches long, and i4d inches diameter at the big end. Such 
fmall inftruments may be very exaftly made in the para- 
bolic form, and are certainly preferable to the conical. But 
fince even thefe are of a very moderate fize when intended 
to aporoximate the found only a few times, and as they 
can be accurately made by any tin-man, they may be of 
more general ufe. One of 12 inches long, and 3 inches 
wide at the big end, should approximate the found at lead 

■9 times. 
si general rule for making them.—Let m exprefs the ap- 

proximating power intended for the indrument. The length 

of the inftrument in inches is ——-y and the diameter 

at the mouth is The diameter at the fmall end is al- 

ways -i d of an inch. 
In trumpets for aflifting the hearing all reverberation of 

the trumpet mud be avoided. It muft be made thick, of 
the lead eladic materials, and covered with cloth externally. 
Fo: all reverberation lads for a fhort time, and products new 
founds which mix with thofe that are coming in. 

We mud alfo obferve, that no acoudic trumpet can fe- 
parate thofe founds to which we liden from others that are 
made in the fame direftion. All are received by it, and 
magnified in the fame proportion. This is frequently a 
very' great inconvenience. 

There is alfo another imperfeclion, which we imagine 
cannot be removed, namely, an odd confufion, which can- 
riot be called indidimftnefs, but a feeling as if we were in 
the inidd of an echoing room. The caufe feems to be 
this : Hearing gives us fome perception of the dire&ion of 
the founding objeft, not indeed very precife, but iufEciently 
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fo for rnoft purpofes. In all indruments which we have Trumpet, 
deferibed for condipating founds, the lad refleftions are v*—J 
made in direftions very much inclined to the axis, and in- 
clined in many different degrees. Therefore they have the 
appearance of coming from different quarters ; and indead 
of the perception of a fingle fpeaker, we have that of a 
founding furface of great extent. We do not know any 
method of preventing this, and at the fame time increafing 
the found. 

There is an obfervation which it is of importance to make 
on this theory of acoudic indruments. Their performance 
does not feem to correfpond to the computations founded 
on the theory. When they are tried, we cannot think that 
they magnify fo much : Indeed it is not eafy to find a 
meafure by which we can edimate the degrees of audibility. 
When a man fpeaks to us at the didance of a yard, and 
then at the didance of two yards, we can hardly think that 
there is any difference in the loudnefs; though theory fays, 
that it is four times lefs in the lad of the two experiments} 
and we cannot but adhere to the theory in this very fimple 
cafe, and mud attribute the difference to the impoffibility 
of meafuring the loudnefs of founds with precifion. And 
becaufe we are familiarly acquainted with the found, we can 
no more think it four times lefs at twice the didance, than 
we can think the vifible appearance of a man four times lefs 
when he is at a quadruple diftance. Yet we can completely 
convince ourfelves of this, by cbferving that he covers the 
appearance of four men at that diftance. We cannot eafily 
make the fame experiment with voices. 

But, befides this, we have compared two hearing trum- 
pets, one of which fhould have made a found as audible at 
the diftance of 40 feet as the other did at 10 feet diftance ; 
but we thought them equal at the diftance of 40 and 18. 
The refult was the fame in many trials made by different 
perfons, and in different circumdances. This leads us to 
iufpeft fome miftake in Mr Lambert’s principle of calcula- 
tion ; and we think him miftaken in the manner of eftima- 
ting the intenfity of the refkdfted founds. He conceives 
the proportion of intenfity of the fimple voice and of the 
trumpet to be the fame with that of the furface of the 
mouth piece to the furface of the fonorous hemifphere, 
which he has fo ingenioufly fubftituted for the trumpet. 
But this feems to fuppofe, that the whole furface, generated 
by the revolution of the quadrantal arch TEG round the 
axis CG (fig. 4.), is equally fonorous. We are affured 
that it is not : For even if we fhould .fuppole that each of 
the points Q^, R, and S (fig. 3.), are equally fonorous 
with the point P, thefe points of refledtion do not ftand 
fo denfe on the furface of the fphere as on the furface of 
the mouth-piece. Suppofe them arranged at equal diftances 
all over the mouth-piece, they will be at equal didances alfo 
on the fphere, only in the diredftion of the arches of great 
circles which .pafs through the centre of the mouth-piece. 
But in the dire&ion perpendicular to this, in the circum- 
ference of imall circles, having the centre of the mouth- 
piece for their pole, they mud be rarer in the proportion of 
the fine of their diftance from this pole. This is certainly 
the cafe with refpedl to all fucli founds as have been re- 
flc&ed in the planes which pals through the axis of the 
trumpet ; and we do not fee (.for we have not examined 
this point) that any compenfation ‘is made by the reflec- 
tion which is not in planes palling through the axis. We 
therefore imagine, that the trumpet does not increafe the 
found in the proportion of (fig. 5.), but in 
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that of QqT to 

Mr Lambert feems aware of fome error in his calculation, 
and propofes another, which leads near ly to this conclufion, 

but 
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hut founded on a principle which we do not think in the pal fee. 
lead applicable to the cafe of founds. 

Trumpf?; Marine, is a nuifical mftrtrment confiding of 
thiee tables, which form its triangular body, It has a 
very Iona; neck with one fingle firing, very thick, mount- 
ed on a bridge, which is firm on one fide, but tremulous 
on the other. It is (truck by a bow with one hand, and 
with the other the firing is prefied or flopped on the neck 
by the thumb. 

It is the trembling of the bridge, when ftruck, that 
makes it imitate the found o^ a trumpet, which it does to 
that perfection, that it is fcarce pofiibie to diftinguifh the 
one from tire other. And this is what has given it the de- 
nomination of trumpet-marine, though, in propriety, it be 
a kind of monochord. Of the fix divifions marked on the 
neck of the inftrument, the firft makes a fifth with the 
open chord, the fecond an oftave, and fo on for the reft, 
correfponding with the intervals of the military trumpet. 

Trompkt-Flower. See Rjgnonta. 
TRUMPETER. See Ps op hi ah 
TRUNCATED, in general, is an appellation given to 

fuch things as have, or feem to have, their points cut off: 
thus, we lay, a truncated cone, pyramid, leaf, &c. 

TRUNCHEON, a Ihort ftaff or baton ufed by kings, 
generals, and great officers, as a mark of their command. 

TRUND LE, a fort of carriage with low wheels, where- 
on heavy and cumberfome burdens are drawn. 

TRUNK, among botanifts, that part of the herb which 
atifes immediately from the root, and is terminated by fruc- 
tification ; the leaves, buds, and auxiliary parts of the herb 
not entering in its defeription. 

TRUNNIONS, oi'Trunions, of a piece of ordnance, 
are thofe knobs or bunches of metal which bear her up on 
the cheeks of the carriage. 

TRUSS, a bundle, or certain quantity of hay, ftraw, &c. 
A trufs of hay contains 56 pounds, or half an hundred 
weight : 36 truffes make a load. 

Truss is alfo ufed fora fort of bandage or ligature made 
of Heel, or the like matter, wherewith to keep up the parts 
in thofe who have hernias or ruptures. 

Truss, in a fhip, a machine employed to pull a yard 
home to its refpedlive mail, and retain it firmly in that po- 
fition. 

TRUSTEE, one who has an eftate, or money, put or 
trufted in his hands for the ufe of another. 

TRUTH, a term tiled in oppofition to falfehood, and 
applied to propofitions which anfwer or accord to the nature 
and reality of the thing whereof fomething is affirmed or 
denied. 

TRYPHIODORUS, an ancient Greek poet, who lived 
fome time between the reigns of Severus and Anaftafius. 
His writings were very numerous ; yet none of them have 
come down to us, except an epic poem, on which Mr Ad- 
difon has made fome entertaining remarks in the Spectator,, 
N° 63. 

The firft edition of this extraordinary work was publiffi- 
ed by Aldus at Venice, with Qjuintus Calaber’s Jdaralipo- 
mena, and Coluthus’s poem on the rape of Helen. It has 
been fince reprinted at fcveral places, particularly at Franc- 
fort in 1580 by Frifchlinus ; who not only eorre&ed many 
corrupt paffages, but added two Latin verlions, one in verfe 
and the other in profe. That in verfe was reprinted in 1742, 
with the Greek, at Oxford, in 8vo, with an Englifti tranf- 
lation in verfe, and Notes, by Mr Merrick. 

TUAM, a town of Ireland, in the province of Connaught, 
and county of Galway, with an archbifhop’s fee. It was 
once a famous,city, though now it is reduced to a village; 
yet it ftill retains .the title of a city, as being an archiepifco- 
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1 UR, in commerce, denotes an indetermined quantity or : ^‘P*- 

meafure ; thus, a tub of tea contains about 60 pounds ; and v—— 
a tub of camphor from 56 to 86 pounds. 

1 ThE, in general, a pipe, conduit, or canal ; a cylin- 
der, hollow withis-fide, either of lead, iron, giafs, wood, or 
other matter, for the air or fome other matter to have a 
free conveyance through it. 

Auricular Tube, or inftrument to facilitate hearing. See 
Articulate Trumpet. 

LUEERCLES, among phyficians, denote little tumors 
which fuppurate and difeharge pus ; and are often found in 
the lungs, efpecially of confumptive perfons. 

1 UCUMAN, a province of South America, in Paraguay; 
bounded on the north by the provinces of Los-Chicas and 
Chaco; on the eaft by Chaco and Rio de-Ia-Plata, on the 
iomh by the country of Chicuitos and Pampes, and on the 
weft by the biffiopric of St Jago. The air is hot, and the 
earth fandy : however, fome places are fruitful enough, and 
the original natives have a good character. 'The Spaniards 
poffefs a great part of this country. 

I UFA, a fione confifting of volcanic aihes concreted to- 
getiicr with various other fpecies of fione. It is of various 
colours, blackiffi grey, bluifh grey, and yellow ; every colour . 
having a different mixture and folidily : but all of them have 
the bad quality of mouldering down on long expofure to the 
weather; notwithftanding which, they have "been ufed in 
buildings both ancient and modern. The yellow kind re- 
fills the air lefs than any other. 

I ULIPA, Tulip, in botany: A genus of plants belong- ' 
jng to the clafs of hexandria, and order of tnonogfnia; and 
in the natural fyftem ranging under the 10th order Corona- 
r'ui. 1 he corolla is hexapetalous and campanulated, and 
there is no ftyle. The fpecies of this genus are four ; the v 

fylvejlris, or Italian yellow tulip, a native of the fouth of 
Europe ; the gefneriana, or common tulip, a native of the 
Levant; the breyniana, or cape tulip, a native of the Cape 
of Good Hope ; and the biflora. 

1 • fylvejlris, or wild European tulip, hath an oblong 
bulbous root, fending up long narrow fpear-lhaped leaves ; 
and a (lender ftalk, fupporting at top a (mall yellow fl ivver, 
nodding on one fide, having acute petals. 

2. The gefneriana, Gefmer’s Turky tulip of Cappadocia, 
or common garden-tulip, hath a large, oblong, tunicated, 
folid, bulbous root, covered with a brown (kin, fending up 
long oval fpear-fhaped leaves ; an upright round ftalk, from 
half a foot to a yard high, garniffied with a few leaves, and 
its top crowned with a large bell ffiaped ereft hexapetalous 
fiovver, of almoft all colours and variegations in the different 
varieties. 

This tulip, and its vaft train of varieties, is the fort fo ge- 
nerally cultivated for the ornament of ©ur gardens, and’fo 
much admired by all for its great variety' and beautiful ap- 
pearance : It grows freely in the open ground in any com- 
mon foil of a garden, and proves a very great decoration to 
the beds and borders of the pleaflire-ground for fix weeks 
or two months in fpring, by different plantings of early and 
late forts; planting the principal part in autumn, and the 
reft towards Chrirlmas, and in January or February. The 
autumn plantings wall come earlieft into bloom, and fiovver 
the ftrongeft: and the others will fucceed them in flower- 
ing. In fummer, when the flowering is paft, and the leaves 
and ftalks affume a date of decay, the bulbs of the ehoiceit 
varieties are generally taken up, the offsets feoarated, and 
the whole cleaned from filth ; then put up to dry till Octo- 
ber or November, and then planted again for the future 
year’s bloom. 

4 F Of 
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Tulip*. Of this fpecics, which is the florifts delight, the varieties 
may be divided into tv/o piincipal claffes, viz. I. Early or 
dwarf ipring tulips (pratcocta). 2. Late flowering tall tulips 
(ferotina). i. Early tulips. The early tulips are among 
florifts diftinguifhed by the appellation of prxcoccs (early), 
becaufe they flower early in the ipring, a month or more 
before the others ; are much fhorter ftalked, and the flowers 
flnaller ; but are in greater reputation for their early bloom 
and their gay lively colours, both of felf-colours, and broken 
into flaked variegations ; fuch as teds, enmfon, fear let, car- 
nation, violets, purples, yellow, &c. with flowers of each, 
edged and flaked with red, yellow, and white,, in nnmy 
diverfities. 2. Late-fowsring common tulips.—This clafs is 
denominated late-Jlo'wering, and by the florifts cahtd ftrotines, 
becaufe they blow later in the fpring, a month or more, 
than the prsecoces, i. e. not coming into flower before the 
end of April, May, and June. ri hey are all or tall growth, 
fupporting large flowers, and furnilh an almoft endlefs varie- 
ty in the vaft diverfity of colours, after they break from 
whole blowers into variegations and ftripes, exceeding all 
others of the tulip kind in beauty and elegance of flower. 

Both thefe fpecies of tulipa are hardy perennials, durable ' 
in root, or at leaft, although the old bulb decays annually, 
it perpetuates its fpecies by off-iets, and is annual in leaf 
and ftalk ; which rifing from the bulb early in the fpring, 
arrives to a flowering ftate in April and May. All the va- 
rieties are fucceeded by plenty of ripe feed in July and Au- 
guft, contained m an oblong capfule of three cells, having 
the feeds placed on each other in double, rows. By the 
feeds many new varieties may be raifed, which however will 
not attain a flowering ftate till they are feven or eight years 
old ; and after that will require two or three years or more 
to break into variegations, when the approved varieties may 
be marked, and increafed by off-fets of the root, as diredled 
in their propagation. . 

The colours in greateft eftimation in variegated tulips., 
are the blacks, golden yellows, purple-violets,, rofe, and 
vermilion, each of which being variegated various ways ; 
and fuch as are ftriped with three different colours dittinfik 
and unmixed, with ftrong regular ftreaks, but with little or 
no tinge of the breeder, may be called the moft perfetb 
tulips. It is rare to meet with a tulip poffeffing all thele 
properties. , . , c 

As to the manner of obtaining this wonderful variety or 
colours in tulips, ic is often accomplifhed by nature alone, 
but is fometimes aflifted and forwarded by iome Ample opera- 
tions of art; fuch as that, in the firft place, when the feed- 
ling bulbs of the whole blower or breeder are arrived to 
full fize, and have flowered once, to tranfplant them into 
beds of any poor dry barren foil, in order that by a defebt 
of nutriment in the earth the natural luxuriance of the plant 
may be checked, and caufe a weaknefs in their general 
growth, whereby they generally in this weakened or infirm 
ftate gradually change and break out into variegations, fome 
the firft year, others not till the fecond or third; and ac- 
cording as they are thus broke, they fhould be planted in 
beds of good earth. 

Another method to affift nature in effefting the marvel- 
lous work of breaking the breeding tulips into diverfified 
colours, is to make as great a change as pofiible in the foil 
if they were this year in a light poor foil, plant them the 
next in a rich garden mould, and another year in a compoft 
of different earths and dung; or tranfplant them from one 
part of the garden to another, or into different gardens, &c. 
or from one country to another ; all of which contributes in 
affifting nature in producing this defirable diverfity of colours 
and variegations. 

The double tulip is alfo a variety of the common tulip* 

and is very beautiful, though not in fueh eftlmition among Tui;^ 
the florifts as the common Angle variegated forts, not pof- || 
felling fuch a profufion of variegations in. the colours and 
regularity of ftripes: they however exhibit an elegantly 

:, as they rife with an upright, tallifh, ornamental appearance, , . „ 
firm item, crowned with a very large double flower compo- 
fed of numerous petals, multiplied in leveral leries one within 
another like a double peony, but far more beautiful in their 
diverfity of colours, variegations, and (tripes of white and red, 
yellow and red, &c. fo that they highly deferve culture, both 
in beds alone near the other forts to increafe their variety, 
alfo to plant in patches about the borders, in affemblage 
with the late variegated tulips, as they blow nearly about 
the fame time, t. e. April and May. 

Tulip-roots are fold in full colleftion, confifting of nume- 
rous varieties, at moft of the nurferies and feeds-mens, who 
both propagate them themfelves by off-fets and feed, and 
import vaft quantities annually from Holland ; the Dutch 
being famous for railing the grandeft colledtions of the fineft 
tulips, and other bulbous flowers, in the greateft perfec- 
tion, for the fupply of almoft all the other European gar- 

"dens ; diftinguilhing every variety in their, vaft colle&iona 
by fome pompous name or other, arranged in. regular cata- 
logues, charging prices in proportion to their eftimation ; 
which formerly was fo great, among the Hollanders them- 
felves in particular, that there are accounts of a Angle root 
being fold for from 2000 to 5500 guilders ; but fome time 
ago they were more plentiful, and were iold at frrom 5 s* or 
1 os. to fo many pounds per hundred, and even per root for 
very fcarce capital forts. 

Tulip- "Tree. See Iuriodendron. 
TULL (Jethro), an Oxfordlhire gentleman who farmed 

his own land, and introduced a new method ol culture, to 
raife repeated crops of wheat from the lame land without 
the neceffity of manure : the principles of which he publilh- 
ed about 30 years fince, in A Treatife on Horle-hoeing 
Hufbandry. 

TUMBRELL, Tumbrellum, or Turbkhetum, is an 
engine of punilhment, which ought to be in every liberty 
that hath the view of frank-pledge, for the corre&ion of 
fcolds and unquiet women. 

TUMEFACTION, the adi of fwclling or rifing into a 
tumor. 

TUMOR, in medicine and furgery, a preternatural 
rifing or eminence in any part of the body. 

Tumors, in farriery. See there, § 26. 
TUN, a large veffel or calk, of an oblong form, biggeft 

in the middle, and dimunfhmg towards its two ends, gn"t 
about with hoops, and ufed for flowing feveral kinds ofmer- 
chandile for convenience of carriage ; as brandy, oil, lugar,. 
(kins, hats, &c. ... 

Tun is alfo the name of a tneaftire. A tun of wine is 
four hoglheads ; of timber, a fquare of 40 fohd feet; and 
of coals, 20 cwt. 

Tun is alfo a certain weight whereby the burden of Ihips, 
&c. are eftimated. 

TUNBRIDGE, a town of Kent in England, fituated 
on a branch of the river Medway, over which there is a 
bridge. It is a large well built place, noted for the mineral 
waters four or five miles fouth of the town. E. Long. o. 
20. N. I .at. 51. 14. 

TUNE. See Music and Tone. 
TUNGSTEN, or lapis P0NDER0sus;agenus of calcare- 

ous earth. It contains about one half its weight of calcareous 
earth, and the remainder iron, and a peculiar acid of an 
earthy appearance, now known by the name of the tungjlen 
acid. When pure, it is of a grey colour and lamellated texture j 
its fpecific gravity being from 4,99 to 5,8. 'rijNICA 
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— 'TUNICA, a kind of waiilcoat or under garment, in ufe 
T is* among the Romans. They wore it within doors by itfelf, 

joj abroad under the gown. The common people could 
not afford the toga, and fo went in their tunics ; whence 
Horace calls them populus tunicatus. 

Tunica, in anatomy, is applied to the membranes 
which inveft the veflels, and divers others of the lefs folid 
parts of the body ; thus the inteftines are formed of five 
tunics or coats. 

TUNIS, a large and celebrated town of Africa, in Bar- 
bary, and capital of a kingdom of the fame name. It is 
feated on the point of the Gulph of Goletta, about eight 
miles from the place where the city of Carthage flood. It 
is in the form of a long fquare, and is about four miles in 
circumference, with 10 large ftreets, 5 gates, and 35 
moiques. The haufes are all built with ftone, though but 
one itory high ; but the walls are very lofty, and flanked 
with feveral ftrong towers. It has neither ditches nor 
baftions, bvit a good citadel, built on an eminence on the weft 
fide of the city. It is laid to contain 300,000 inhabitants, 

tfnis by of whom 30,000 are Jews. The divan, or council of ftate, 
Mi-|a«/y,affembles in an old palace ; and the dey is the chief of the 

voi”' republic* wb° refides there. The harbour of Tunis has a 
iv.Fl'S-' very narrow entrance, through a fmall canal. In the city 

they have no water but what is kept in cifterns, except one 
well kept for the bafhaw’s ufe. It is a place of great trade, 
and is 10 miles from the fea. E. Long, 10. 16. N. Lat. 
36. 42. ' 

Tunis, a country of Africa, bounded on the north and eaft 
by the Mediterranean Sea and the kingdom of Tripoli, on 
the fouth by feveral tribes of the Arabs, and on the weft 
by the kingdom of Algiers and the country of Efab ; being 
3CO miles in length from eaft to weft, and 250 in breadth 
from north to fouth. This country was formerly a mo- 
narchy ; but a difference arifing between a king and his fon, 
•one of whom was for the protedlion of the Chriftians, and 
the other for that of the Turks, in 1574 the inhabitants 
Jhook off the yoke of both. From this time it became a 
republic under the prote&ion of the Turks, and pays a cer- 
tain tribute to the baftiaw who refides at Tunis. The air 
in general is healthy ; but the foil in the eaftern parts is in- 
different for want of water. Towards the middle the 
mountains and valleys abound in fruits ; but the weftern 
part is the moft fertile, becaufe it is watered with rivers. 
The environs of Tunis are very dry, upon which account 

■corn is generally dear. The inroads of the Arabs oblige 
the inhabitants to fow their barley and rye in the fuburbs, 
and to inclofe their gardens with walls. However, there 
are plenty of citrons, lemons, oranges, dates, grapes, and 
other fruits. There are alfo olive-trees, rofes, and odori- 
ferous plants. In the woods and mountains there are lions, 
wild beeves, oftriches, monkeys, cameleons, roebucks, hares, 
pheafants, partridges, and other forts of birds and beafts. 
The moft remarkable rivers are the Guadilcavbar, Magrida, 
Magerada, and Caps. The form of government is arifto- 

■cratic ; that is, by a council, whole prefident is the dey, not 
unlike the doge of Venice. The members of the divan or 
council are chofen by the dey, and he in his turn is elected 
by the divan ; which is compoied of foldiers, who have 
more than once taken off the dey’s head. 1 he bafhaw is a 
Turk, refiding at Tunis; whofe bufinefs is to receive the 
tribute, and protett the republic : the common revenues^ire 
only 400,oco crowns a-year, becaule the people are very 
poor; nor can they fend above 40,000 men into the 
field ; nor more than 1 2 men of war of the line to fea, 
even upon the moft extraordinary occafions. There are 
.generally about 1 2,000 Chriftian fiaves in this country ; and 
the inhabitants cany on a great trade in linen and woollen 
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cloth. In the city of Tunis alone there are above 3000 Tunk 
clothiers and weavers. They alfo have a trade in horfes, ,1^ 
olives, oil, foap, oftriches eggs and feathers. The Maho- . urCl 

metans of this city have nine colleges for ftudents, and 86 
petty fchools. The principal religion is Mahometanifm; 
but the inhabitants confift of Moors, Turks, Arabs, Jews, 
and Chriftian (laves. However, the Turks, though feweft 
in number, domineer over the Moors, and treat them little 
better than fiaves. 

TUNKERS, a religious fedl of baptifts in Pennfyivania, 
fo called from the word tunkeri to put a morfel in fauce. 
They are alfo called tumblers, becaufe in performing baptifm 
they plunge the perfon'anto the water with the head firft. 
As the Germans found the letters / and b like d and p, the 
words tunkers and tumblers, have been fbmetimes written 
dunkers and dump/ers. Their church government and difei- 
plifle are the fame with thole of the Englifh baptifts, except 
that every brother is allowed to fpeak in the congregation, 
and the heft fpeaker is ufually ordained to be their minifter. 
They are a harmlefs, well-meaning people. 

TUNNAGE. See Tonnage. 
TUNNY, in ichthyology. See Scomber. 
TUNNY-Fishing. See Fishery. 
TURBAN, the head-drefsof moft of the eaftern nations. 

It confifts of two parts, a cap and fafh of fine linen or taf- 
fety, artfully wound in divers plaits about the cap. The 
cap has no brim, is pretty flat, though roundifh at top, and 
quilted with cotton ; but does not cover the ears. There 
is a good deal of art in giving the turban a fine air ; and the 
making of them is a particular trade. The fafh of the 
Turks turban is white linen ; that of the Perfians red 
woollen. Thele are the diftinguifhing marks of their dif- 
ferent religions. Sophi king of Perfia, being of the fe£l o- 
Ali, was the firft who affumed the red colour, to diftinguifh 
himfelf from the Turks, who are of the fedl of Omar, and 
whom the Perfians efteem heretics. 

TURBINATED, is a term applied by naturalifts to 
fhells which are fpiral or wreathed conically, from a larger 
bafis to a kind of apex. 

TURBITH-mineral. See Chemistry, n° 705, and 
Pharmacy, n° 303. 

TURBO, the wreath, in zoology, a genus of infers 
belonging to the order of vermes tajlacea. The animal is of 
the fnail kind ; the fhell confifts of one fpiral folid valve, and 
the aperture is orbicular. There are 116 fpecies ; of which 
the moft remarkable are, 1. The littoreus, or periwinkle. 
This is abundant on moft rocks far above low-water mark. 
The Swedifh peafants believe, that when thefe fhells creep 
high up the rocks, they indicate a ftorm from the fouth. 
They are eaten by the poor people in moft parts of this 
kingdom. Young lohfters are faid to take up their lodging 
in the empty fhells of thefe animals, which has given occa- 
fion to a notion that periwinkles are changed into lobfters. 
2. The clatbrus, or barbed wreath, has a taper fhell of eight 
fpires, diftinguifhed by elevated divifions running from the 
aperture to the apex. There is a variety pellucid, with 
very thin edges. It is analogous to that curious and expen- 
five fhell, the wentle-trap. 

TURBOT, in ichthyology. See Pleuronectes. 
TURCAi, or Turci, (Mela) ; fuppofed to be the Tufci 

of Ptolemy ; whom he places between Caucafus and the 
Montes Ceraunii. The name is faid to denote, “ to defo- 
late, or lay wafte.” Herodotus places them among the 
wild or barbarous nations of the north. There is a very 
rapid river called Turk, running into the Cafpian Sea, from 
which fome fuppofe the Turks to take their name. They 
made no figure in the world till towards the 7th century ; 
about the beginning of which they fallied forth from the 
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Portae Cafp'se, laid wafte Perfia, and joined the Romans 
againfl Chofroes king of Perfia. In 1042 they fubdued 
the Perfrans, in whofe pay they ferved, and from whom they 
derived the Mahometan religion : and afterwards pouring 
forth, over-ran Syria, Cappadocia, and the other countries 
of the Plither Afia, under diitindt heads or princes, whom 
Ottoman fubduing, united the whole power in himfelf, 
which to this day continues in his family, and who fixed his 
feat of empire at Prufa in Bithynia. Pits fuccefibrs fuhdued 
all Greece, and at length took Conftantinopie in I453 » 
•which put a period to the Roman empire in the Eaft, under 
Conftantine the laft emperor. It is a (landing tradition or 
prophecy among the Turks, that their empire will at 
length'Be overturned by the Franks or Chriftians ; which 
feems now to be drawing on apace towards accomplidiment. 

TURCOISE. See Turquoise. 
TURCOMANIA, a province of Afiatic Turkey, an- 

fwering to the ancient kingdom of Armenia. 
TU RDUS, thethrufir ; a genus of birds belonging to the 

order of pajferes. The bill is {Iraightifh, bending towards the 
point, and (lightly notched near the end of the upper man- 
dible. The nollrils are oval, naked or half covered with a 
membrane ; the corners of the month are furnifhed with a 
few (lender hairs, and the tongue is (lightly jagged at the 
end. There are 136 fpecies; of which 7 are Britifh, the vilci- 
vorus, pilaris, iliacus, muficus, rofeus, merula, and torquatus. 

I. The vifeivorus, or miffel, is the largeftof the genus. 
Its length is Ti inches; its breadth t6t. The bill is 
fhorter and thicker than that of other thrufiies ; dufley, ex- 
cept the bafe of the lower mandible, which is yellow. I he 

hazel. Head, back, and lefler coverts of the 
are of a deep olive brown. The lower part of the 

irides are 
wings, -  c 
back is tinged with yellow. The lowed order of lefier 
coverts, and the great coverts, are brown ; the firb tipped 
with white, the lad both tioped and edged with the fame 
colour. The inner coverts of the wings white. . 1 he tail 
is brown ; the three outermod feathers tipped with white. 
The cheeks and throat are mottled with brown and white ; 
the bread and belly are whitifh yellow, marked with large 
fpots of black ; the legs are yellow. 

Thefe birds build their neds in budies, or on the fide of 
fome tree, generally an a(h, and lay four or five eggs: their 
note of anger or fear is very hard, between a chatter and 
fhriek ; from v/hence fome of its Englifh names. Its fong, 
however, is very fine ; which it begins fitting on the fmnmit 
of a high tree, very early in the fpring, often with the new- 
year, in blowing (bowery weather, which makes the inha- 
bitants of Hampdiire to call it the f orm-cock. It feeds on 
infefts, holly and miffeltoe berries, which are the food of all 
the thrufii kind : in fevere fnowy weather, when there is a 
failure of their ufual diet, they are obferved to fcratch out 
of the banks of hedges the root of arum, or the cuckoo 
pint ; this is remarkably warm and pungent, and a proviiion 
fuitable to the feafon. 

2. The pilaris^ or fieldfare, is in length 10 inches, in 
breadth 17. The head is ad-coloured inclining to olive, 
and fpotted with black ; the back and greater coverts of 
the wings of a fine deep chefnut; the tail is black ; the 
lower parts of the two middlemod feathers, and the interior 
upper (ides of the outmod feathers excepted ; the fird be- 
ing ad coloured, the latter white. The legs are black ; the 
talons very drong. 

This bird paffes the dimmer in the northern parts of 
Europe ; alfo in Lower Auftria. It breeds in the larged 
trees; feeds on berries of all kinds, and is very fond of thofe 
of the juniper Fieldfares vifit our Hands in great flocks 
about Michaelmas, and leave us the latter end of February 
or the beginning of March, 

Thefe birds and the redwings were the turch of the Ro» Tut dm, 
mans, which they fattened with crumbs of figs and bread —r-*. 
mixed together. Varro informs us that they were birds of 
padage, coming in autumn, and departing in the fpring. 
They mud have been taken in great numbers ; for, accord- 
ing to Varro (lib, 3. c. 5 ) they were kept by thoufands to- 
gether in their fattening aviaries. They do not arrive in 
France till the beginning of December. 

3. The muficus, or throdle, is in length 9 inches, in 
breadth 13I. In colour, it fo nearly reiembles the miffel- 
thrufh, that no other remark need to be added, but tnat it 
is lefs, and that the inner coverts of the wings are yellow. 

The throdle is the fined of our finding bbds, not only 
for the fweetnefs and variety of its notes, but for the long 
continuance of its harmony ; for it obliges us with its long 
for near three parts of the year. Like the mifiel-bird, it 
delivers its mufic from the top of fome high tree ; but to 
form its ned defeends to fome low bufh or thicket : the red 
is made of earth, mois, and draw, and the infide is cunoufly 
pladered with clay. It lays, five or fix eggs, of a pale 
bluifli green, marked with dufky fpots. 

4. The ilmcus, or redwing, has a very near refemblance 
to the thredle ; but is lefs: their colours are much the 
fame ; only the fides under the wings and the inner, coverts 
in this are of a reddhh orange, in the throdle yellow ; above 
each eye is a line of yellowifh white, beginning at the bill 
and pafling towards the hind part of the head. 

Thefe birds appear in Great Britain a few days before the 
fieldfare ; they come in vad flocks, and from the tame coun- 
tries as the latter. With us they have only a difagreeablt 
piping note ; but in Swedeo, during the Ipring, they fing 
very finely, perching on the top of (ome tree among tue 
foreds of mdpks. They build their neds in hedges, and 
lay fix bluifh-green eggs (potted with black. 

3. The werw/a, or black bird, when it has attained its full 
age, is of a fine deep black, and the bill of a bright yellow; 
the edges of the eyelids yellow. When young, the bill is 
dufky, and the plumage of a rudy black, fo that they are 
not to be didinguHhed from the females; but at the age of 
one year they attain their proper colour. 

This bird is of a very retired and folitary nature ; fre- 
quents hedges and thickets, in which it builds earlier than 
any other bird : the ned is formed of mois, dead grafs, 
fibres, &c. lined and pladered with clay, and that again 
covered with hay or (mall draw. It lays four or five eggs 
of a bluifh-green colour, marked with irregular dulky fpots. 
The note of the male is extremely fine, but too loud for any 
place except the woods : it begins to fing early in the 
fpring, continues its mufic part of the fummer, defids in the 
moulting feafon, but refumes it for fome time in September 
and the fird winter-months. 

6. The torquatus, or ring-ouzel, is fuperior in fize to^tlie 
black-bird; the length is 11 inches, breadth 17. The 
bill in fome is wholly black, in others the upper half is yel- 
low ; on each fide the mouth are a few bridles; the head 
and whole upper part of the body are dulky, edged with 
pale brown ; the quill-feathers and the tail are black. 'I he 
coverts of the wings, the upper part of the bread, and the 
belly, are dufley, (lightly edged with afh colour. The mid- 
dle of the biead is adorned with a white crelcent, the horns 
of which point to the hind part of the neck. In fome birds 
this is of a pure white, in others of a dirty hue. In the 
females and in young birds this mark is wanting, which 
gave occafion to fome naturalids to form two fpecies 0. 
them. _ 

The ring-ouzel inhabits the Highland hills, the north of 
England, and the mountains of Wales. They are alfo 
found to breed in Dartmoor, in Devgnfltire, and in banks 
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»e on ttie f.des of Items. The plnces of their retreat are not 
known. In Scotland and Wales they breed m the hills, 

jot. but defcend to the lower parts to feed on the berries of the 
J mountain-a(h. They migrate In France at the latter fea- 

fon • and appear In fmall flocks about Monthard in Bur- 
gundy, in the beginning or Odober, but- feldom flay above 
two or three weeks. . 

To thefe we ihall add the defcnption of the polyglottus, 
or mocking thrufh, which is a native of America. It is 
about the fize of a thrufh, of a white and grey colour, and a 
reddilh bill. It is pofieffed not only of its own natural 
rotes, which are mufical and folemn, but it can affume the 
tone of every other animal in the wood, from the wolf to 
the raven. It feems even to iport itfelf in leading them 
aftray. It will at one time allure the leffer birds with the 
call of their males, and then terrify them when they have 
come near with the fcreams of the eagle. 1 here is no bird 
in the foreft but it can mimick ; and there is none that it 
has not at times deceived by its call. _ But, unlike tuch as 
we ufually fee samed for mimicking with us, and who have 
no particular merit of their own, the mock-bird is ever fureft 
to pleaie wdien it is moft itfelf. At thofe times it ufually 
frequents the houfes of the American planters ; and fitting 
all night on the chimney-top, pours forth the fweettfl and 
the moft various notes ol any bird whatever. It would 
feem, if accounts be true, that the deficiency of moft other 
fong-birds in that country is made up by this bird alone. 
They often build their nefts in the fruit-trees about houfes, 
feed upon berries and other fruhs, and are eafily tendered 
domeftic. 

TURENNE (Vifcount). See Tour. . 
TURF, peat, a blackifh earth uied in fevera.1 parts 

of England, Holland, and Flanders, as fuel. Turf, as 
diftinguifhed from peat, confifts of mould interwoven with 
the roots of vegetables; when thofe roots are of the bul- 
bous kind, or in a large proportion, they form the loofer and 
worfe kind of turf; but when mixed with a conliderable pro- 
portion of peat, they form what is caWt&Jianf-turf; it at 
tirft hardens, but at laft crumbles by long expofure to the 

TURGESCENCE, among phyficians, denotes a fwell- 
ing or growing bloated. 

TURGOT (Anne Robert James), the famous financier, 
was born at Paris May 10. 1727, of a very ancient Norman 
family. His father was for a long time provoft of the cor- 
poration of merchants. During this period he was the 
objerit of general admiration ; and the regularity and eco- 
nomy of his adminiftration procured him the particular re- 
fpeft of the citizens. M. Turgot was the youngeft o 
three brothers. The eldeft was intended for the rank of 
magiftracy, which had been the ftation of his family for 
feveial generations ; the fecond was deftmed for the army; 
and Robert for the church. He had icarcely attained the 
a, e at which refteftion commences, when he refolved to ia- 
crifice all temporal advantages to liberty and confcience, and 
to purfue his ecclefiaftieal ftudies without declaring his re- 
pugnance to their propofed objeft. At the age or 23 
years he took his degree, and was ele&ed prior or the bor- 

The time when it was neceflary for him to declare that 
he would not be an ecckfiaftic was now arrived. He an- 
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nounced this refolution to his father by letter, (bowing tne 
motives which induced him to decline the clerical order. 
His father confented, and he was appointed matter of re- 
quefts. M. Turgot prepared himfelf for this office by 
particular aoplication to thofe parts of fcience which ara 
moft connefted with its functions and duties, viz. the ftudy 
of natural philofophy, as far as it relates to agriculture and 
manufadf tires, to the fubjedts of merchandife, and the exe- 
cution of public works, together with fuch parts of mathe- 
matical knowledge as lead to a praftical application or ifatu- 
tal philofophy, and facilitate the calculations that are fre- 
quently neceflary in politics, commerce, and law. 

About this period he wrote fome articles for the Encyclo- 
pedic, of which the moft capital were, Etymology, Exi/lmce, 
Expansibility, Fair, and Foundation. He had prepared fe- 
veral others, but thefe five only wTere inferted ; the perfecu- 
tion fet on foot againft the Encyclopedic hindered him from 
continuing to write in it, being unwilling that Ins opinions 
fhould be publifhed in a work, which was received with du- 
approbation by fome of the moft diitinguifhed people or taac 
time. 

In 1761 M. Turgot was appointed intendant of Eimoges. 
In this office he did much good. He gave adivity to the 
fociety of agriculture eftablifhed at Limoges, byr directing 
their efforts to important objefts : he opene:'. a mode of pu- 
blic inftrudlion for female profeffors of midwifery : he pro- 
cured for the people the attendance of able phyficians du- 
ring the raging of epidemic difeafes : he eftablifhed houfes 
of induftry, fupported by charity (the only fpecies of alms» 
giving which does not encourage idlenefs) : he introduced 
the cultivation of potatoes into his province, &c» 
While M. Turgot proceeded with unremitting activity and 
zeal, in promoting the good of the people over urhom he 
was placed, he meditated projects of a more extenfive na- 
ture, fuch as an equal diftribution of the taxes, the construc- 
tion of the roads, the regulation of the militia, the preven- 
tion of a fcarcity of provifion, and the prote&ion of con> 
mcrce. 

At the death of Louis XV. the public voice called M. 
Turgot to the firft offices of government, as a man who 
united the experience reiulting from habits of bufinefs to 
all the improvement which ftudy can procure. After be- 
ing at the head of the marine department only a fhort time, 
he was, Auguft 24. 1774, appointed comptroller general of 
the finances. During h!" difeharge of this important office, 
the operations he carried on are aftonifhing. He fuppreffed 
23 kinds of duties on neceflary occupations, ufeful contracts, 
or merited compenfations. He abolifhed the corvee (a) 
for the highways, Caving the nation thirty millions of hvres 
annually.—He fet afide another kind ot corvee, which re- 
fpefted the carriage of military (tores and baggage.—Ke 
abated the rigour in the adminiflration of indirect impofi- 
tions, to the great profit of the contributors, the king, and 
the financiers.—He foftened the mode of collecting the ter- 
ritorial impofts.—He (topped the progrefs of a plague 

cattle.—He iuporefled a fedition conducted wnh 
art.—He provided for the equal diftribution of fubfiftence. 
 He gave the utmoft encouragement to the cultivation of 
the three chief productions ot France, viz. wheat, cattle, 
and w'ine,*and to the commerce thence refultiug, — He re- 
formed a number of abufes, tome of which yielded a profit 

to 

, , • ,r • : e of the roads.” It fignifies the call made on 
(a) The word corve, feems to be derived from w, XeoairofTads. The fame exifts to this day individuals to furnilh labour and materials m kind for tiie cori t - P-redriftions • but in France, where there 

in England, under the name of/Wt U » atoe" wheno it became an 
are no turnpikes, all the roads, which are very good, were made and repaired by me 
intolerable burden t© the labourers. 
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He abolifhed as mtcb as he could fine gardens on the fide of the river Po; and the houfe com- Turj.fy to the place he filled. 

the fale of offices.—He formed many ufeful eiiablifhments. 
•He paid the penfions of the poorer fervants of the ftate, 

who were four years in arrear.—He fupplied the expences 
of a coronation, the marriage of a princefs, and the birth of 
a prince.—He facilitated payments as far as India. — He fet- 
tled a part of the colony debts, and put the reft in order.— 
He found the public borrowing at five and a half per cent. 
and reduced the rate to four. — He leflened the public en- 
gagements 84 millions.—He found the revenue 19 millions 
deficient, and left a furplus of three millions and a half.— 
All thefe be accomplifixed within the fpace of 20 months, 
during feven of which fevere fits of the gout totally inca- 
pacitated him for buiinefs. 

At length, however, by the artifices of the courtiers, his 
office was taken from him ; but when removed to a private 
ftation, M. Turgot did not experience that frightful void 
which is the juft but dreadful punifhment of ambitious men 
when deferted by fortune. The fciences and the belles let- 
tres, which he had cultivated in his youth, afforded him con- 
iolation, while an aftive fphere of life was denied him. Na- 
tural philofophy and chemiftry were his favourite purfuits; 
yet he frequently entertained himfelf with poetry, efpecially 
with treflating Virgil into French verfe. “ We know (fays 
the Marquis de Condorcet) but of one Latin verfe compofed 
by M. Turgot, and which was intended for a pi&ure of Dr 
Franklin. 

JLripv.lt ado fulmen, tnox feeptra tyranmsP 

The attacks of the gout, under which he had long labour- 
ed, becoming more frequent and exceflive, forewarned him 
of the approaching moment, when, in conformity to the 
laws of nature, he was going to fill, in a higher order of be- 
ings, the rank which thefe laws deftined for him. He died 
March 20. 1781. 

For a more ample account of this illuftrious ftatefman, 
we refer the reader to the Hiftory of his Life, written by 
the Marquis de Condorcet. 

TURIN, an ancient, populous, flrong, handfome, flou- 
rifliing city of Italy, and capital of Piedmont, where the fo- 
vereign refides, with an archbifhop’s fee, a ftrong citadel, 
and an univerfity. It is feated on a vaft plain, at the con- 
fluence'of the rivers Doria and Po. It is one of the hand- 

monly called La Charite is remarkable, as there is room for 
4000 poor people. The college of the academy is very 
large and well built, and has a great number of ancient in. 
feriptions. In the royal library are 19,000 manuferipts, 
befides 30,000 printed books. It is charmingly feated at 
the foot of a mountain, 62 miles north-eaft ot Genoa, 72 
fouth-weft of Milan, and 280 north-weft of Rome. E. Long. 
7.45. N. Lat. 44. 50. 

TURKEY, in ornithology. See Meleagris. 
Turkey, a very extenfivc empire, comprehending fome 

of the rieheft countries in Europe, Afia, and Africa. See 
Turcje. 

Under the article Constantinople, m, et feq^ weCon(laR 
have given an account of the origin and progrefs ot thenople hi 
Turks, as far as feemed neceffary for underftanding the fub-con]est 
fequent and more important part of their hiftory. In 1453 j 
they made themfelves matters of the city of Conftantinople, 
which from that time became the capital of their empire. 
Mohammed II. at that time the fultan, after having treated 
the inhabitants with the greateft cruelty, began to think of 
adding Servia to his dominions. Accordingly, in 1454, he 
entered that country at the head of 20,000 men, and obli- 
ged the inhabitants to pay him an annual tribute of 40,000 
ducats. On his return to Adrianople, Mohammed re- 
peopled the towns and villages about Conftantinople with 
4000 men and women who fell to his fhare ; and going to 
that city, built a palace eight ftadia in compafs, which he 
lined with lead taken from the monafteries. Next year a 
fleet was fent againft the iflands of Rhodes and Chios ; butUnfuci 
the attempt on both proved unfuccelsful: however, the ifland ful atte 

Cos was reduced, and I'ome other places; after which the^j 
fultan, turning his arms towards Hungary, laid fiege to 
Belgrade. At firft he met with fucceis ; beat down part 
of the wall, and flopped the navigation of the river with 60 
veffels: but the celebrated John Hunniades, happening to 
arrive at that critical junfture, made a furious ially, entirely 
Touted the Turkifli army, wounded Mohammed himfelf in ^ 
the thigh, and burnt all his {hips. Hnnniades himfelf didMoha 
not long furvive this engagement, dying foon after of a wound med r 
he had received therein according t© fome, or of the plaguefe lat 

according to others. 
Mohammed being thus repulfed from Belgrade, fet about 4 tilt nvtio jL^uiia cuila aw. al 10 wx     7 ExDed 

fomeft places in Italy ; but the air is unhealthy in the au- the entire conqueft of the Morea, the ancient Peloponnefus. 
tumn and winter on account of the thick fogs. One half 
of this place is lately built; and the ftreets are ftraight and 
clean, being wafhed by an aqueduft. The two largeft 
ftreets are the New-ftreet and that of the Po, which are 
lighted in the winter-time. The houfes are handfome, and 
all built of the fame height. The ducal palace confifts of 
two magnificent ftt natures, joined together by a gallery, in 
which arefeveral flatues, all forts of arms, the genealogy of 
the dukes of Savoy, a reprefentation of the celeftial figns, 
a royal library, and many other curiofities. Befides thefe 
two ftruftures. there is the palace of the prince of Carignan, 
the hofpital of St John, the feminary of the Jefuits, the royal 
hofpital, and the metropolitan church of St John, wherein 
they pretend to keep the cloth in which is the print of the 
face of Jefus Chrift. Thefe are all fuperb ftruftures. When 
the plague reigned at Marfeilles in 1720, a great number of 
artificers withdrew to Turin ; infomuch that there are now 
above 87,000 inhabitants, and 48 churches and convents. 
Turin is very well fortified, and extremely ftrong ; as the 
French found by experience in 1706, v/ho then befieged it 
a long while to no purpofe. The citadel, which is flanked 
with five baftions, is without doubt a mafterpiece of archi- 
te&ure. There are very fine walks on the ramparts, which 
require two hours to pais round them. There are alfo very 

The Grecian princes, among whom were two of the empe-More; 
ror’s brothers, Thomas and Demetrius, were fo terrified by 
the taking of Conftantinople, and the great progrefs of the 
Turks, that they prepared to retire into Italy ; upon which 
the Albanians feized on the country, choofing one Manuel 
Cantacuzenus, a Greek, for their prince. Then falling on 
the Greeks who remained, they made an offer to the fultan 
of the cities and fortreffes, provided he would allow them 
to keep the open country ; for the Albanians were fliep- 
herds, who had no fixed habitation. At this time, however, 
the fultan chofe rather to fupport the Greeks than to let the 
country fall into the hands of fuch barbarians ; and having 
defeated the Albanians, was content to accept of a tribute 
from the Greeks. But the danger was no fooner over, than 
the Grecian princes revolted anew ; upon wdiich Moham- 
med entering the country with a power: ul army, prince 
Thomas, with his family, fled to Italy ; while Demetrius 
thought it molt eligible to fubmit to the fultan, by whom 
he was carried away, with many of the moft confiderablej)rjnC) 
perlbns of Lacedtemon, Achaia, See. where Turkifh gover-mits. 
nors were aopointed. Two thouiand families were alfo car- 
ried away from the Morea, in order to be fettled at Con- 
ftantinople, and 2000 young men to be enrolled among the 
fultau’s troops. Many cities at this time fell into the hands 
6 
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of the Turks, among which the principal were Corinth and 
Athena. The Greeks, however, ftill made fome faint 
ftruggles ; but all in vain : for by the year 1459 t^ie whole 

1 6 country was lubdued, excepting fome maritime places held 
tj] whole jjy jjjg venetians ; and prince Thomas was obliged finally 

to take up his abode at Rome, where he was lodged in the 
pope’s palace, and had a pentlon of 3000 livres a-year allow- 
ed him for his expences. 

Mohammed now purfued his good fortune ; and having 
made war on the emperor of Trebizond, he fobdued his do- 
minions, and put him to death. His career, however, was 

g(jderbegfor feme time flopped by Scanderbeg the Epirote. This 
prince had already defeated an army of 12 000 Turkiih 

, horfe, of whom only 5000 efcaped the daughter ; and dif- 
L8 r perfed another, with the lofs of their general, and 4120 of 
fclift the his men killed on the fpot. Encouraged by this fuccefs, he 

laid fiege to Belgrade, which it feems was now in the hands 
of the Turks : but, through the treachery of his icouts, his 
army was defeated, and 5000 of his men killed; upon 
which, one of his generals, by name Mofss, went over to 
the Turks. 

Scanderbeg, not at all difpirited by this misfortune, pro- 
fecuted the war with the utmoft vigour. His firft enter- 
prife was againft his perfidious general Mofes, who had been 
immediately put at the head of an army by the fultan. i his 
army was by Scanderbeg totally dettroyed, excepting about 
4000 men ; upon which Mofes fell into fuch difgrace with 
the Turks, that he returned to his old mafter, who forgave 
his treachery, and reftored him to all his former pofts. 

The bad fuccefs of Mofes did not prevent Amefa, the 
nephew of Scanderbeg, from following his example. Mo- 
hammed received him kindly, and fent him with Ifhak ba- 
fhaw of Conftantinople ; whom he intrulled with an army of 
50,000 men againft his uncle. Scanderbeg, with only 6000 
men, retired towards Lyfla, a marilimje city of the Vene- 
tians. The Turks purfued, contrary to the advice of Ame- 
fa ; and being furprifed by Scanderbeg, were utterly defeat- 
ed, with the lofs of their camp, 20,000, or, according to 
others, 30,000 men killed on the fpot, and the treacherous 
Amefa taken prifoner. With the like good fortune Scan- 
derbeg defeated three other Turkifh armies, one of 20,000, 
another of 30,000, and the third of 18,000 men. On this 
Mohammed fent againft him an old experienced commander, 
at the head of 40,000 chofen troops ; but as he likewife was 
able to atchieve nothing, the fultan thought proper to con- 
clude a peace with Scanderbeg in 1461. 

Mohammed being thus freed from fuch a troublefome 
enemy, completed the conqueft of the Greek iflands ; fub- 
dued Wallachia, Bolnia, and Illyria, extending his empire 
nearly to the confines of Italy. But as it was eafy to fee 
that no conquefts would iatisfy the Turkiih ambition, the 
Venetians, who found themfelves ill-treated by their warlike 

W neighbours, entered into an alliance with the Hungarians, 
to reprefs the overgrown power of the Turks, and prevent 
the weftern parts of the world from being totally over run 
by them ; and into this alliance Scanderbeg was foon drawn, 
notwithftanding his treaty with Mohammed already men- 
tioned. The Hungarians invaded the Turkifh dominions 
on the weft fide, defeated fome troops, and carried off 
20,000 Oaves : the Venetians invaded the Morea, where they 
made fome conquefts, but were foon obliged to abandon 
them : however, they recovered the iftand of Lemnos ; but 

^ fuccef,.being defeated in two engagements at land, they were obli- 
ged to folicit affiftance from France, Germany, and Spain. 
Having obtained confiderable fupplies from thofe parts, 
they again entered the More?.; but meeting with ftill worfe 
fuccefs than before, they applied for ailiftance to Matthias 
the fon 0f John, Humiiades king of Hungary. Matthias 
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willingly made another incurfion into the Turkifti dominions, Turkey, 
ravaged Servia, and carried off a vaft number of prifoners 
with a great booty. 

In the mean time, Mohammed, fearing left Scanderbeg 
fhould be declared generaliffimo of the Chriftian forces, fent 
to him, defiring a renewal of the league between them. But 
this being refufed, the war was renewed with the utmoft vi- 
gour. Many Turkifh armies were fent againft this hero ; but 
they were utterly defeated and difperfed, till the year 1466, *3 
when by his death the fultan was freed from the moft er ^ 
midable enemy he had ever encountered. I4 

The death of Scanderbeg wras followed by the entire re- Epirus and 
dudtion of Epirus and Albania. The Venetians in 1469 Albania re» 
defeated the Turks in a pitched battle; but were drivenduce ’ 
out of Negropont, at that time the itrongeft city in Europe: 
after which they entered into an alliance with Ferdinand 
king of Naples, Lewis king of Cyprus, and the grand ma- 
fter of Rhodes, at the fame time that they fent ambaffadors 
to Uz-un Haffan king of Ferfia, in order to perfuade him 
to attack the Turkiih dominions on the eaft fide. Moham-.p^1*^^ 
med did not lofe his courage at the number of his enemies ; ,44;. 
but having defeated the Perfians, reduced the Venetians togedtofue 
fuch diftrefs, that they were obliged to conclude a treaty infor peace. 
1479- 

In 1481 the war was renewed, and the city of Rhodes 
befieged, but without fuccefs ; however, the city of Cepha- 
lonia was taken from the Venetians, Italy invaded, and the jg 
city of Otranto taken. This was the laft of the exploits of Death of 
Mohammed II. who died this year of the gout, and was^11'^11 Mb- 
fucceeded by his fon Bayezid, or Bajazet TI. Under this^arnmcd* 
prince a war commenced with the Mamalukes of Egypt, 
which, under his fucceffor Selim I. ended in the total fub- 
jedtion of that country. Bajazet, however, greatly facili- purt

Ij)^r 
tated Selim’s conqueft by the reduction of Circaffia, whence conq.jeft& 
the Mamalukes drew their principal refources. Cara-of the 
mania and Croatia were totally reduced; the cities of Le- Turks, 
panto, Modon, and Durazz, taken by the Turks, though 
the Venetians recovered Cephalonia Syria on the eaft, and ^ 
Moldavia on the weft, were invaded and ravaged by the vie- pea,c cori„ 
torious armies of the fultan ; till at laft a peace was concluded eluded, 
with the European powers in 1503. 19 

The year 1509 is remarkable tor a dreadful earthquake Ea^_ ^ ^ 
at Conftantinople, which overturned a great number ^plague;at 
boufes, and deftroyed 13,000 people; being alfo followedConftacti- 
by an epidemic diftemper, which carried oft’ great numbers, nople. 
About this time alfo the fultan, finding the infirmities of old^ 1t

2° p 
age drawing on, and being defirous of paffing the remain-jazec‘derj_ 
der of his days in quiet, relolved to refign the throne to hisrous ofre- 
eldett fon Achmed. But having engaged in this affair with finning- in 
too great precipitation, and before he had gained, over tlte^ff0^ ^ 
grandees, his fecund ion Selim, whom he had made gover-fon 
nor of Trabezond, haftily croffing the Euxine fea, dethro- ai 
ned and put to death his father, in the year 151 2. is depofeef. 

The new emperor, who had not icrupled to facrifice hisand P'ff1® 
father to his ambition, did not helitate at eftabliffiing h^l^C(^

y
(j 

felf on the throne by the death of his brother alfo. Accord-fou Selim, 
fngly, as Achmed, knowing he could be nowhere fate, re- 
1: Ived to ftand on his defence, Selim with a powerful army 
marched againft him ; and having defeated the few forces of 
his brother, took him priioner, and put him to death. Ha-Selim de- 
ving thus focured himlelf, he marched againft the Perfians,.feats the 
whom he overthrew in a great battle : after whici' he took 
the city of Taurus ; made fome other conquefts ; and having ri~du<.e» 
fecured tranquillity on the eaftern fide of his dominions, 0 

turned his arms againft Sultan Gauri of Egypt. Him he 
reduced in the manner related under the article Egypt, 'T f-j.g 
ioi. His farther tlefigns of conqueft were fruftrated by his 
death) which happened in the year 1319, 

Selina 
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TviVlc ,      v J 0t- Lawgiver, who proved no lefs ambitious and 
i-f 24,,,’- warlike than his father. Havinof defeated and killed the 
by Snlynian governor of Damalcus, who had rebelled aa^ainff him, he at 
a war ike tacked the European princes with a defign to extend his do- 

minions as far to the vveilvvard as he poffefied to the caft- 
ward of his capital. In 1520 he fet out with a great army 
to conquer Hungary. The city of Belgrade was immedi- 
ately invetted, and in a (hort time taken. Rhodes alfo he- 

wing attacked by a great force by fea and land, was obli- 
c' ged to fubmit, after aunoft defperate refiliance, as is related 

under that-article, nJ 33. et feq.; and Solyman entered the 
city in triumph on Chriftmas day 1522. _ His conquefts 
for fome time were flopped by a rebellion in Egypt; 

26 but ads being foon quafhed, the war with Hungary was 
The king renewed in 1525. King Lewis having rafhly enga- 
of Hungary ge(j the 'JTirk'ifh army of: 200,000 men with only 25,000, 
dcf|'t nd 'vas utterly defeated, himfelf drowned in a ditch, and and lulled. ^ excepting a few horfe, cut in pieces.-— 

This defeat was followed by the furrender of Buda, which, 
however, the Hungarians retook in 1528; but next year 
it was a rain taken by the I urks, and foon after both the 

*7 Moldavias fubmitted to their jurifdiflion. The city of Vi- 
Tiennabe- enna wag invefted : but after being reduced to the 

fufluccefs reate ft. ftraits, the lultan was obli.red to abandon the fiege 
by the coming on of the autumnal rains; which, however, 
he did not without barbaroufly maffacring all his prifoners. 

The railing the fiege of Vienna was followed by an en- 

28 
Oeorgi 

tire repulfe of the Turks from the German territories : on 
which Selyman, refolving to extend his dominions on the 
call, fubdued the country of Georgia, and made himfelf ma- 

fic^redu fterof the city of Bagdad ; at the fame time that his admiral, 
ced. the celebrated Barbaroffa, ravaged the coafts of Italy, and 

province. 
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in the expedition. Though the Turkifh fleet confided of Turlty 
335 fail, the moft experienced officers were againft fighting' 
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at that time, confiderinz the great drength of the confede- 
rates, and that there was no necefiity for an engagement. 
But the opinion of Ali Pafha, the chief admiral, who was 
for a battle, prevailing, Parteu Pafna, the next in command, 
took on board 12,000 janifaries and fpahis, drawn out of 
the neighbouring garriions ; befides 4®00 other foldiers. 
Then putting out of the gulf, the fleet fleered their courfe 
for the ifle of Corzahtes, of old Echinates, half-way between 
Lepanto and Patras ; and the Chriftians moving towards 
them, both fleets came in fight, O&ober 7. afternoon. 
Hereupon Don John, having ordered .the great enfigns of 
the confederates, which was the fignal for engaging, to be 
hoifted, clad in armour, went in his long boat to encourage 
the feveral fquadrons of the centre under his command ; 
while Doria did the like in the right wing, and Barbadico, 
the Venetian proveditor-general, in the left. 

The fignal was no fooner given, than the Turks, with a 
hideous cry, fell on fix galleaffes which lay at anchor near 
a mile a-head of the confederate fleet; but thofe (hips fired 
fo brifkly on them, firft from their forecaftles and then as 
they paffed by, fo galled their galleys with whole broad- 
fides, that feveral of them were funk, which made the red 
bear farther off. The wind likewife chopped about to the 
weft, and incommoded the Turks with the fmoke. How- 
ever, they foon rallied their difordered fquadrons, and came 
on with furpriling refolution. The adlion was continued 
for feveral hours with equal bravery on both tides ; but vic- 
tory at lalt declared for the confederates. 

The number of Turks flain in this famous naval fight The f 
could not with certainty be known. An author who wrote 
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took the cities of Biferta and Tunis in Africa, But, in 
29 1536, he was obliged to retire before Charles V. of Spain, 

Tunii f' who retook the city of Tunis. Solyman, to revenge this dif- 
Charles V grace, fufpended for a time the war in Perfia, in order to 

turn all his forces againft Italy : but while this country was 
in danger of being totally overwhelmed, a Venetian captain 
having ralhly taken and funk fome Turkilh veffels, Solyman 
changed his defign of attacking Italy into that of chaftifing 
the Venetians. However, after fome tiifling encounters, a 
peace was concluded in 15 4°' 

3° This year the war was renewed in Hungary : the tranf- 
SKo a&ions were very unfortunate for the Chriftians, and ended 
a Turkilh in the entire redu&ion of the kingdom to a I urkifh pro- 

vince. The kingdom of France, being oppreffed by its 
enemies, entered into an alliance with Solyman, who was 
now grown fo powerful, that the whole European powers 
feemed fcarce able to refill him. Plowever, in 15655 l*e 

was baffled by the knights of Malta, as is related under 
ficged un- that article; and in 1566 an end was put to his ambition 
fuccefsfully an(j COnquefb by death. 

Solyman was lucceeded by his fon Selim II. furnamed 
32 or “ 1 he Drunken.” Under him the empire at firft 

Account uf lGft nothing of its luftre ; but in 15 71 the maritime power 
the battle of the Turks was almoft entirely deftroyed at Lepanto, 
i.epanto. where one 0f the moft remarkable fea-engagements mention- 

ed in hiftory took place. The Chriftian fleet was command- 
ed by Doria the Venetian admiral; and coniifted oi 78 Spa- 
niffl and 3 Maltefe galleys, under Don John of Auftria, na- 
tural foil to the emperor Charles V. Befides thefe, under 
Venieri, a Venetian officer, were 108 galleys, 6 galleaffes, 
2 tall fhips, and a great many fmall galliots. Colonna, a 
kinfman of the pope, had allp 12 of his galleys under his 
command. On board this fleet were 20,000 good lold’ers, 
rnany of them perfons of great quality, who went volunteers 

an account of this war, makes their number 32,000 befides 
with 1 

prifoners, who were about 3500. The galleys taken from 
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them amounted to 161. Forty mdre were funk or burnt; 
and of galliots, with other fmall veffels, about 60 were taken. 34 

Notwithftanding the prodigious lofs fuftained by theLittle 
Turks on this occafion, the confederates reaped but little 
advantage from this vidlory ; and next year Kilij Ali Pa-(.fo,. 
ffla, who had fucceeded to the poll of high admiral, fitted Ilians 
out a fleet of 250 galleys, with which he ravaged the coafts the™ 
of Chriftendom wherever he came, and maintained his ground 
fo well, that the confederates could never gain the leaft ad- 
vantage over him. ■ 

The Turkilh power from this time, however, began tODeclir 
decline. The progrefs of civilization being much more the T 
quick among the weftern nations, and their improvements PoweI 

in the art of war very conliderable, the Turks found it not 
only impoffible to extend their dominion over Germany, but 
even a matter of fome difficulty to withftand the power of 
the weftern princes. During the remainder of the reign of 
Selim, the war was carried on in Hungary with little advan- 
tage on either fide ; but under his fucceffor, fultan Morad 
II I. the Turks met with feverai fevere checks from the Ger- 
mans. 

In 1594, Mohammed ITT. having fucceeded his father 
Morad, deftroyed his 19 brethren, in order to fecure himfelf 
on the throne ; and for the fame reafon caufed 1 o of his 
father’s wives and concubines to be thrown into the fea, left 
any of them fflould prove with child. The emperor Ro-3 
dolph II. having entered into a confederacy againft him with^J 
the princes of Tranlylvania, Walachia, and Moldavia, de-^jjnj 
feated the Turks and their Tartar auxiliaries in feveral en- 
gagements, and took many cities; while fo grievous a fa- 
mine and plague raged in Hungary, that of 85,000 Tartars 
who had entered the country the year before, fcarce 8000^. tji; 

"    ^ ' 'VlN.rli remained alive. 
   j * j ; UJHCrn 
This was followed by new misfortunes ; in'furl 
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th'at in year following the Turks were entirely driven 
out of Tranfylvania, Moldavia, and Walachia. 

In 1621, under Othman or Ozman IT. we find the 
Turks firft: engaged in a war with Poland ; but a peace was 
concluded the fame year; the chiei article of which was, 
that the Poles fhould have a free trade in the Turkiih do- 

t a low- m;n;0ns, and that for this their merchants fhould pay 
ip,000 fequins. The Turkifh affairs continued pretty much 
in the fame way till the year '673, when a dreadful war 
broke out with Germany, Rnflia, and Poland, whofe army 
was at that time commanded by the celebrated John Sobi- 
efki. The year before, hoflilities had commenced on ac- 
count of the Poles having endeavoured to detach the Cof- 
facks from their allegiance to the iultan. At this time 
the Turks were fuccefsful, through the diiTenfions which 
reigned among the Poles ; and the latter were obliged to 
pay an annual tribute of 20,000 rixdollars, and to deliver 
up 48 towns and villages in the territory of Kaminieck. 
However, the articles of this treaty were never executed ; 
for, in 1673, the flates of Poland fent a letter to Kyoprili 
Ahmed Pafha, the vizir at that time, informing him that 
they confidered as null the conditions of the treaty, being 
concluded without their confent, and that they would ra- 
ther fuffer death than fubmit to the infamy of paying one 
fingle farthing by way of tribute. On this the fultan, Mo- 
hammed IV. determined to take a fevere revenge on their per- 
fidy, fet out with a great army ; but was entirely defeated, 
with the lofs of 20,000 men killed on the fpot, all the bag- 
gage, 2 t,ooo waggon loads of provifion and ammunition, 

he Turks and 2000 purfes of money for paying the army. Soon af- 
ifeaied, ter ^{g viAory, John was proclaimed king of Poland : but 

his fubjefts, jealous of his glory, refufed to fupport him pro- 
perly in profecuting his advantage ; fo that, four years af- 
ter, a treaty was concluded, by which the Poles for ever re- 
figned their pretenlions to Kaminieck and to the dominion 
of the Coffacks in Podolia. 

But though peace was thus made with Poland, the war 
id Tam: s was carried on very unfuccefsfully with Ruffia. In 1678, 
dated by an army 0f the Tartars was entirely cut in pieces or taken 

near the city of Cherin ; which fo intimidated another army 
of 40,000 Turks, who had waited for the arrival of thefe 
auxiliaries, that they threw away their arms, and fled with- 
out flopping till they had eroded the river Bog. This de- 
feat inclined the fultan to peace ; but the negotiations pro- 
ving ineffe&ual, he, in 1679, again fent a powerful army of 
80,COO Turks, 30,000 Tartars, and 4000 Coflacks, under 
the command of the vizir, to retrieve his lofl honour. This 
army, however, fucceeded little better than the former : for 

t0 the vizir was defeated in feveral engagements ; and at laft, 
according to cuftom, put to death on account of tire bad 
fuccefs of the war. In 1684 the Venetians again declared, 
war, while the Poles and Germans continued their hoflilities 
with the utmofl violence. The 'Turks were forced to yield 
to the fuperior fortune and valour of their adverlaries ; they 
were defeated in a great number of engagements, and loft 
many places of importance. In fhort, their afiairs Itemed 
to be totally goin r to wreck, when, in 1688, they were re- 
trieved by the new vizir .-Timed Kyoprili, a man o: great 
flail and experience in war. as well as of the moft upright 
and blamelefs chara&er. Having prevailed in the divan to 
have the war carried on, he applied his whole care to the 
raifing of an army, and providing warlike (lores. But lind- 
the people everywhere intimidated and unwilling to oppofe 
the enemy, the treafury exhaufted, and an univerfal langour 
pi evading, he made a new kind of proclamation, in which he 
told the people, that “ as he found it neceflary to truft the 

‘Tm of the command ol the army againftthe haughty Germans to none 
Aple. jjy,. himfeh, io he would not employ in this expedition any 
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foldier forced into the fervice; knowing that the will was Turkey. ^ 
of more value with God than the deed : that he would only 
put the Muffulmans in mind, that, by the precepts of God 
and his prophet, every one is commanded neither to avoid 
martyrdom, nor to defpair of fuccefs againft infidels, See. 
Having thus once rouied the enthufiafm of the common peo- 
ple, they flocked in great numbers to his ftandard ; after 
which, having reformed many abufes both in the civil and mi- 
litary departments, he led them againft the enemy. The good 
effedfls of his reformations were evident. Great numbers of 
the enemy were cut off, and almoft all the important places 4?) 
taken which had been loft before, when, in 1691, he was fs at laft 
defeated and killed by the Germans at Iflankamen Aftercl f«ued 
his death the Turkifh affairs again fell into diforder ; and,anc* iutied- 
though the utmoft efforts were ufed by fucceeding vizirs, 
no progrefs could be made ; and, in 169', a prodigious 50 
overthrow was given them by Prince Eugene atZenta. AtPeacecon- 
laft, in 1 698, all parties being weary of inch an expenfiveL*aue<* 
and ruinous war, a pacification took place at Carlowitz, but 
on different terms with the different nations who had been 51 
at war with the Turks. The emperor made a truce for 25Terms 
years, upon condition that all Tranfylvania fhould be re- T ‘Vlt^ 
figned to him: the city of Temefwaer was to be reftored toror< ‘ 1 

the Turks, and the navigation of the Teiffe and Maros ri- 
vers be free to both nations ; that the country between the 
Danube and the Teiffe, called Bachbak, remain in the em- 
peror’s hands; that the boundary of the eaflern part of Hun- 
gary, belonging to the emperor, fhould be a right line drawn 
from the mouth ©f the Maros towards the banks of the river 
Teiffe to the mouth of the Boffut. where it fails into the 
Saave ; that towards the fouth the Saave fhould part the 
Turkifh from the Imperial limits, till it receives the Unna ; 
and that no new cattles befides Belgrade and Peterwaradin 
fhould be eredted, or old ones fortified, anywhere within 
thefe boundaries. ^ 

The Ruffian ambaffador made a truce only for two years, Wi-h fhe 
upon the foot of each party poffeffing what he had taken. Ruffians. 
The Poles made a truce on the like terms with the fultan; 
namely, that they fhould have Kaminieck, Podolia, and U- 
krania, reftored to them, in the fame extent as poffeffed by * 
them before fultan Mohammed’s firft expedition into Po- 
land ; and, on the other hand, refign Soczava, Nemoz. and 53 
Soraka, in Moldavia, to the Turks. The Venetians obtain- With the 
ed thefe conditions : that all the Morea, as rar as Hexami- Venetians, 
los, fhould belong to them ; and that the firm land, with Nau- 
paktum (or Lepanto), Prevefa, and the caftle of Romania, 
which had been demolifhed, fhould be reftored to the Turks; 
that the bay of Corinth fhould be common to both, and the 
Venetians polfefs Lenkade with the adjacent iflands. The 
yearly tribute paid by the iflands in the Archipelago to the 
Venetians was to be abolifhed ; and Zakinth to be declared 
free from the like burden by the Turks. In Dalmatia, 
Knin, Cing, Kiklut, Verlika, Duare, and Vergoraz, were 
to be left to the republic, and fixed as the boundaries of 
their dominions on that fide. The Ragunans were to con- 
tinue free, and the Venetians to retain the caftles of Caftle- 
nuovo and Rifano, with v/hat they poffeffed in the neigh- 
bouihood. Both parties were allowed to fortify their bor- 
ders with new fortreffes ; or to repair thofe which were de- 
cayed, excepting Naupaktum, Prevefa, and the caftle of Ro- 
mania before mentioned. 54 

From the conclufion of the peace of Carlowitz to theTurkiffi 
year 1769, nothing very remarkable occurs in the Turkifh 
hiftory, excepting their recovery of the Morea from the 
Venetians by the treaty of Paffarowitz. (See the article Ve- 
nice). Their war with the Ruffians under Peter the Great 
has been taken notice of under the article Russia ; thofe 
afterwards with Persia, under that article. None of thefe, 

4 G indeed, 
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Turkey, indeed, were of any great confeqnenee ; but, In tyCp. a war 

^ commenced with Rufiia, which threatened the Ottoman em- 
pire with deitruftion, and which has given it fuch a fevere 
check as it can fcarcely recover. The origin of this war 
is rdven under the article Poland, n° 101 ; and during the 
courfe of it, an almoil uninterrupted train of fuccefs attend- 
ed the Ruffian arms.—About the end of March 1769* a 

body of Ruffian troops made themfeives matters of the im- 
portant fort refs of Atoph, at the mouth of the river Don. 
In the end of April, prince Gallitzin, commander in chief 
of the Ruffian army on the frontiers of Poland, paffed the 
river Niefter, hoping to take the foitrefs of Choczim by fur- 
prife ; but being difappointed, he was obliged to return. 
Near the beginning of July, however, he again paffed that 
river, and on the 13th attacked and defeated the van of the 

The Turks grand vizir’s army, conhfting of about 50,000 or 60,00D 
defeated, men. 'Thirteen thoufand of the fugitives entered Choc- 

zim ; which was next day invetled by the Ruffians: hut 
they were at laft obliged to raife the fiege and repafs the 
Nietler; which they could not effeft without confiderable 
lofs. 

In the mean time, both the Ottoman and Ruffian courts 
58 were difpleafed with the conduit of their generals. The 

The Turk- Turkith grand vizir was deprived of his command, and af- 
ith vizir be-terwarit8 beheaded ; and was iucceeded by Moldovani Aga 
headed. pacba, a man of a bold and enteroriiing fpirit. On his 

firft taking the command of the army, finding it impoffible 
to fnbfift where he was, he attempted to force a paffage 
over the Niefter ; but being three times repulfed with great 
lofs, he made a precipitate retreat towards Bender,. at the 
fame time drawing the troops out of Choczim, which the 
Ruffians immediately took poffeffion of. 

Prince Gallitzin was now fuperfeded by general Roman- 
sow, vyho took the command of the army on the 29th of 
September. Soon after his arrival, he received news of the 

cute Mi.- fuccefs of general Elmpt, who, with a body of 10,000 men, 
province of^ rec|lKej t}ie province of Yaft’y. He invefted Bender; 

But finding the ieafon of the year too far advanced, he foon 
6l withdrew his troops, and put them “into winter quarters. 

Unfuccefs- This firft campaign had proved fo unpropitions to the 
ful negotia- Turkifh affairs, that the court would gladly have concluded 

a peace, if they could have obtained it upon honourable 
terms ; but the Ruffians infilling upon the entire ceffion of 
Moldavia and Walachia as a preliminary article, the nego- 
tiations came to nothing. A new campaign was therefore 
refolved on ; and this proved ftiil more unfucceisful than be- 
fore. The grand Ruffian army under general Romanzow 
paffed the Niefter in the month of May 1770 ; and, having 
affembled at Choczim on the 3d of June, marched towards 
Pruth : at the fame time, their fecond army, commanded by 

Bender in- general Panin, arrived before Bender. The plan of opera- 
-sefted. tion was, that the latter fhould form the fiege of Bender, and 

6. Romanzow ffiould cover it. 
The Tmks On the 18th of July, general Romanzow attacked an 
and Tar- aTfny 0f 80,000 Turks and Tartars, commanded by the 

^ b^G^ Khan of Crimea, and ftrongly intrenched on an almofl in- 
^ 1 °y acceffible mountain, forced their intrenchments, and obliged 

them to flee in the utmoft confufion, leaving an immenfe 
quantity of ammunition and provifions, &c. in their camp ; 
which they totally abandoned to the vi&ors.-—After this 
viftory, the Ruffian general pufhed on towards the Danube; 

Tbe^and and on the 2d of Auguft attacked another Turkifh army, 
«>iz;r de- commanded by the grand vizir in perfon, aud totally defeat- 
frated withecj makjng himfelf matter of their camp-, ammunition, ! 43 
prodigious • ceg 0f cann0n, and above 7000 carriages loaded with pro- 

!ter’ vifions. The lofs of the Turks on this occafion was not 
reckoned lefs than 40,000 men, and fome accounts raifed it 

60,000 During the courfe of this fummer alfo, the for- 
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trefs of Killa Nova, at the moff northerly mouth of the Da- 
nube, furrendered by capitulation ; and likewife that of Ac- ^ 
kerman, or Bialogorod, near the mouth of the Niefter. Btn-Bender 
der was taken by ftorm on the 27 th of November ; and the ken, and 
Ruffians, enraged at the obftinate refiftance they had met the inhabi, 
with, marie a terrible (laughter of their enemies. It was^^ 
computed that 30,000 Turks perifhed on this occafton. The 
fortrefs of Brailow, fituated on the northern fide of the Da- 
nube, was invefted on the 26th of September ; and the gar- 
rifon were fo much intimidated by the taking of Bender, ^ a 'iunv» 
that they abandoned the place, and moft of them were drown- 
ed in crofting the river.—During this campaign, it was rec-^ 
koned that the Ruffians took 1000 pieces of cannon from bans, 
their enemies. 67 

This year alfo a Ruffian fleet of 16 or 18 ffiips entered^ Ruffian 
the Mediterranean, and landed a body of troops on the 
read Thefe being joined by the Greeks, committed greaton vheMi 
cruelties on the Turks, and made themfeives mailers of almoft rea. 
the whole country. At laft, however, the Porte, notwith- 
flanding their bad fuccefs in other parts, found means to fend 
a force into the Morea fufficient to overpower the Ruffians. 
The Greeks now fuffered in their turn ; and the Ruffians, 
hearing that a Turkifh fleet had paffed the Dardanelles, 
abandoned the Morea, and failed to meet their antagonifts. 68 
A battle enfued, in which the Turks were defeated; andjheyde 
having imprudently retired into a neighbouring harbour, they -j'ur 
were next day entirely deflroyed by the Ruffian fire-fhips, 
except one fhip of 64 guns, which was taken. I his fleet 
confifted of x 5 fhips of the line, from 96 to 60 guns, three 
lar.je frigates, and feven large armed veffels, befides galleys. 
After this viftory, the Ruffian fleet blocked up the mouth 
of the Dardanelles, interrupted the Turkifh trade, prevent- 
ed the carrying of provifions to Conftantmople by fea, and 
raifed contributions from moft of the illands in the Archi- 
pelago. 

I11 1771, matters did not at firft go on fo fnccefsfully on The Tur 
the part of the Ruffian?. On the fide of the Danube, they^j" 
were obliged to keep on the defenfive. Another army, un- 
der prince Dolgorucki, had better fuccefs; they reduced the 
whole peniniula of Crim Tartary in lefs than a month, though 70 
defended by an army of 50,000 men.- During thefe trar.f- Ttey ta 
actions the Turks made themfeives mafters of the fortrefs of^j1^ 
Giurgewo; which enabled them to become fo formidable °n (jeiierai 
the fide of Walachia, that prince Repnin durft not attackigfeu, 
them. Upon his refufal to' do fo, he was deprived of his 
command; which was given to General Rffen. On the 17th 
of Auguft, he attacked the Turkifh intrenchments; but, after 
a defperate engagement of four hours, wasdeieated, with the 
lofs of upwards of 3000 men. 

This was the only engagement of any confequence in which 
the Turks had proved" viftorious fince the beginning of the 
wav ; and, after it, their ufual bad fortune attended them. 
In confequence of their viftory, they determined to winter 
on the northern fide of the Danube, which would have been 
of the utmoft fervice to them ; and with which view they 
confiderably reinforced their army in Walachia. ^Ut£e*vvkltu 
neral Romanzow, by. a train of mafterly difpofitions, riot

(jener;i]'J 
only thwarted all their Rhemes, but furprifed them on their ^oniaaJ 
own fide of the river. They had divided their army intozow. 
two great bodies, which were ftatroned in the neareft and ^ j 
moft important pofts on the i urkifh fide of the Danube. 
On the 20th of Q&ober, one of thefe bodies was furpriledilh ^ni 
at Tuliza bf general Weifman, and another at Mac An by totally 
general Milarodowks. The event was the fame in both ftatca. 
places. The intrenchraents were forced,, the Turks totally 
routed,, and their artillery, (tores, and magazines taken, to- 
gether with the two towns and tl>eir caftles. Next day ge- 
neral Weifman attacked the grand vizk himieif, with the 
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The intrenchments were forced, a vaft quan- to furnilh them with veffels for their tranfportation into A- Turkey.^ 

fra. According to fome accounts, no fewer than 140,000 '""ir*vgl 

of the Turkiili troops deferted in this manner. Even in the^imo(i the 
grand vizir’s camp at Schunla, matters went on in the fame whole ar- 
manner. He was abandoned by his whole cavalry ; his Eu-my defert*. 
ropean and Afiatic troops quarrelled, and cut one another to < 
pieces before his face ; and, in fhort, the vaft army he com* 
manded was reduced almoft to nothing. The Ruffian gene- 
ral did not fail to take advantage of thefe misfortunes. He 
placed the different diviftons of his army in fuch advantage- 
ous frtuations, that he totally cut off all communication be- 
tween the Turkifh camp and every mean of fubfiftence. The 
unfortunate vizir, therefore, was obliged at laft to fubmit to 83. 
the terms which Romanzow dictated to him. The princi-Rmmanzow' 
pal articles were, the independency of the Crimea; the abfo-dlCtdtes. 
lute ceffion of Kilburn, Kerche, and Jenickala, and all the 
country between the Bog and the Nieper ; a free navigation 
in all the Turkifh leas, in which was included the paffage 
through the Dardanelles, with all the privileges and immu- 
nities which were granted to the moft favoured nations* 
Ruffia gave up all her conquefts, except Afoph and Tagan- 
rok. There were, beiides, feveral ftipulations in favour of 
the inhabitants of Moldavia and Walachia, and the Greek 
Hands which were reftored by Ruffia. 8'< 

Soon after this period an extraordinary alarm was excited Appear- 
at the Porte by the hidden appearance ot a new prophet in 3na'Y>t x 

Upper Alia. This man, whofe name was Sheik Manfoury^^^ 
pretended that he was predoomed by the eternal and immu-fu. 
table decrees of Heaven to fill up the meafure of Divine re- 
velation to mankind ; and that as he was to be the laft, fo 
he was the greateft of the prophets. The feene of his mi- 
niftry was in the wide and defolate regions on the borders of 
the Cafpian Sea; and though the firft rumour of his proceed- 
ings reprefented him as at the head of a multitude of armed 
enthufiafts ready to overturn the eftablifhed government and 
the religion of Mahomet, it was foon difeovered that all the 
military fury of his zeal was direfted againft the Chriftians. 

riven be- and retook the fortrefs of Giurgewo, driving the enemy to- 
111(1 He-ta^y out Walachia. The Ruffian fleet this year fpread 
us” ru‘n anc^ defolation through the defencelefs Hands of the Ar- 

chipelago and the coafts of Alia, ftriking terror into the city 
he^Turlo Conftantinople itfelf. A dreadful peftilence raged this 
-iven out year in the Turkifh army; and in the autumn broke out at 
Wala- Mofcow, where it deftroyed vaft numbers. 

The affairs of the Turks were now in fuch a defperate 
condition, that they very eagerly fued for peace. The only 
conditions on which this could be obtained, however, were, 
that the Crimea, Budziac Tartary, and all that vaft tradt of 
country on the coaft of the Black Sea, as far as the north 
fhore of the Danube, fhould continue for ever under the do- 
minion of Ruffia ; that the Ruffians ffiould enjoy an unlimi- 
ted freedom of navigation on the Black Sea, together with 
the poffeffion of the city of Afoph, on the mouth of the 
Don; and that a lum of money fhould be paid them by way 
of indemnification for the expences of the war. Thefe terms, 
however, were rejected ; and the negotiations, which conti- 
nued through the whole year i 772, at laft came to nothing. 
The cummiffioners on both fides retired from Buchareft, the 
place where the congrefs was held, on the 2 2d of March 
1773. For fome time a defultory kind of war was carried 
on between detachments from the two armies. But as this 
was very prejudicial to the Ruffians, who could not be fo ea- 
fily recruited as the Turks, about the middle of June, Ro- 

onianzowmanzow made prepaiations for paffing the Danube with the 
ifiesthe grand Ruffian army, confifting of 87,000 men: which, how- 

ever, he did not accomplifh till the 24th ; and then marched 
with his army, in large divifions, towards the city of Siliftria. 
He was terribly haraffed on bis march by large bodies of the 
Turkifh cavalry, of whom the grand vizir had detached 
27,000 for this purpofe. At laft, however, they arrived 
before the city, which was ftrongly fortified, and defended 
by a body of troops confifting of about 24,000 men. On 

Turldfli the 2yth of June, this body was defeated by general Weif- 
•my de- man, who commanded the van of the Ruffian army, and forced 

to retire into Siliftria. The grand vizir then detached 50,000 
men to the relief of the place: upon this the Ruffians found 
it neceffary to retreat; which was not accomplifhed with- 
out very great difficulty and lofs. In this retreat general 

Vho iskil-Weifman was killed, and the army left all their magazines 
:d* behind them. 

Many other fevere conflicts happened this campaign, which 
proved lefs glorious to the Ruffians than any of the former 
ones. In 1774, however, their arms were attended with 
better fuccefs. Romanzow’s army was reinforced by 40,000 

$0 men; and, on the night between the 16th and ryth of June, 
he Turks paffed the Danube in fpite of all oppofition. A continued 

ieries of engagements then happened between the Ruffian ge- 
nerals and d’fterent bodies of tire Turks. In thefe the latter 
were always defeated; and at laft became fo much diiptrited, 
that a body of 40,000, or, according to fome accounts, of 
70,000 Turks, fled at the firft fight of a body ot their ene- 
mies greatly inferior in number, leaving behind them all their 
tents and baggage, with a fine train of brafs artillery. From 
this time, diforder, mutiny, and difmay, feized all the Turk- 
iffi armies, and they abfolutely retufed to face their enemies. 
They plundered the baggage, robbed and murdered their of- 
ficers, deferted by thoufands, taking the road to Conftanti- 
nople, and committing every kind of outrage by the way. 
The minifters of ftate, after having tried all methods to In- 
duce this lawkfs crew to return to their duty, were obliged 
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He had even influence enough to form a combination of all 
the nations of Caucafean Tartars againft the Ruffians, which 
was certainly of fome fervice to the Turks in that war, which 
the' emprefs Catherine was now meditating againft them. 84 

In the mean time, while this war was impending, the mofi ^ rebellion 
formidable rebellion broke out in Egypt, the granary of the m 

Turkifh empire (fee Egypt, n° i2<;) ; but it was, after a 
long, bloody, and dangerous war, almoft fupprefled by the 
wife conduft and intrepid bravery of Hafl'an Bey, the Cap- 
tain Pacha or Grand Admiral, who, at the age of 70, fought 
with all the ardour of youth, and all the fkill ot the moft 
confummate general. That veteran, however, was recalled 
before he was able to carry all his patriotic dtfigns into exe- 85 
cution, that he might aid the divan with his counfel, in the A new 
critical fituation into which .the empire was brought by 
arrogant claims of the court of Ruffia. The refult of the 5 

deliberations was a precipitate declaration of war againft that 
court, contrary to the better judgment of the old Pacha. 
The war commenced in autumn 1787, and the hordes of 
Tartars which were firft brought into the field, headed by 
the new prophet, were every where defeated by the fuperior 86 
dilcipline of the R uffian troops commanded by prince Po-And Auu 
temkin. Some enterprizes which were undertaken by the^r^a* 
Turks againft the Hand of Tamen and the Crimea were at- 
tended with as little fuccefs as the attempts of the Tartars; 
while the Emperor Jofeph declared to the Porte that he 
would affift his ally the emprefs of Ruffia with an army, of 
80,000 men. Four Auftrian armies were accordingly af- 
fembled; one at Carlftadt in Croatia, under the command of 
general de Vins; another at Peterwaradin in Hungary, com- 
manded by general Langiois; a third on the borders of Li- 
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Turkey, tkuanla, under general Febris; and the fourth in the Bucco- 

'' wine, under the orders of the pr/nce of Saxe-Cobourg. Two 
other generals, ten lieutenant-generals, and thirty major-ge- 
nerals, were all ordered to prepare for aftive fervice in the 
frontier armies. It any thing had been yet wanting to thow 
the fixed determination of the court of Vienna, the meafure of 
lending general Aivinzi to a6t in and obferve the conduct 
of the Ruffian armies during the wrar, and the receiving a 
Ruffian officer of equal rank to add the fame part in the 
Aultrian, would have been alone a fufficient explanation. 

The war between the Turks and Auilrians was carried 
on with various fuccefs. At firit the advantage was evi- 
dently on the fide of the Ottomans, and the imperial Jofeph 
acquired no warlike renown. Hie declared purpofe was to 
get ppffeffion of Belgrade ; from which however his enemies 
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prince Repnin, general Soltikow, and other commanders of Turkey, 
note. This great force was fupported by a field train of 1 37 " ’ v~"“ 
pieces of artillery,beiides a vafl park of heavy battering cannon 
and mortars, detlined ior the fiege ot Oczakow; and furnifh- 
ed with that exuberance of powder, ball, (hells, and all man- 
ner of military machines, which are the ufual concomitants 
of a Ruffian army. After the mod obllinate defence, Oc- Ruilians 
zakow was taken on the 17th of December I788,_ and the°^a« 
governor balha graced the triumphant return of prince Po- 
temkin to Peterfburgh. In the mean time Ruffia found her- 
felf attacked by a new and formidable enemy in the Swedifh 
monarch, of whofe exploits we have given an acQpunt elte- 
where (fee Sweoeh, n° 246.) ; and by his interference her 
conqueils were certainly retarded. 90 

Marfhal Laudohn renewed his attemps upon Gradifca as Gi adifca ■ - • nd Bel. 
repulfed him with difgrace. The prince of Saxe-Cobourg foon as the feafon would permit, and after a brave defence't radetak£ • j      ri.„  of fell into his hands. This with feme other luccenes routed 
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in his department of the war difplayed indeed prodigies of 
valour ; but being oppofed to a fuperior force, he was long 
obliged to aft op.ly on the defenfive- At length, being join- 
ed by a body of Ruffian forces under general Soltikow, pre- 
parations were made for commencing in form the fiege of 
Choczim, which was furrendered to the allied armies on Mi- 
chaelmas day 1788, after a defence which would have done 
honour to the ableft general in Europe. Still, however, fuc- 
cefs feemed to lean to the Turks. The grand vizir made a 
fuddes incurfion into the Bannat, and fpread confternation 
and difmay to the very gates of Vienna. The Auftrian af- 
fairs feemed approaching to a very alarming cribs; not only 
the fplendid views of conqueft which were beheld in the ima- 
gined partition of a tottering empire had totally ditappeared, 
but had left in their place the fad and gloomy reverfe of a 
difeontented and impoveriffied people, an exhaufted trealury, 
and an army thinned by peftilence and defertion. I he firft 
campaign of an invafrve war had already produced an impref- 
fion on the territory of the invader. 

In this fituation of affairs Marffial Laudohn was with fome 
difficulty drawn from his retirement to take the command of 
the army in Croatia; and under his aulpices fortune began 
to fmile on the Auftrian arms. He quickly reduced Dubic- 
za and Nevi, though they were both defended with the 
moil obftinate bravery. He then fat down before Turkifh 
Gradifca ; but the autumnal rains coming on with fuch vio- 
lence that the Saave overflowed its banks, he was compelled 
to raife the fiege. During this period the war in the Ban- 
nat raged with the utmoft violence ; torrents of blood were 
ihed on both Tides ; much defperate valour difplayed on the 
one fide, and many brave aftions performed on the other ; 

fell into his hands. This with fome other fucceffes roufed by Lau_ 
the emperor from his inaftivity, and made him ferioufly de-dohn. 
termine upon the attack which he had long meditated upon 
Belgrade. The enterprize was eiitrufted to Laudohn, who, 
with that good fortune which feemed conftantly to attend 
him, made himfelf mafter of the place in lefs than a month. 
The reft of the campaign was little elfe than a fucceffion of 
the moft important fuccefles; and a circumftance that did not 
a little contribute to this, was the fyftem adopted by the 
Auftrians and Ruffians, of fuffering the B urkifh troops to 
march out of the feveral places they garrifoned without mo- 
leftation. Accordingly, while one detachment of general 
Laisdohn’s forces took poffeflion of Czernitz in Walachia, 
another made itfelf mafter of Cladova 111 Servia. Buchareft, 
the capital of the former of thefe provinces, fell without op- 
pofition into the hands of prince Cobourg ; while Akerman 
on the Black Sea was reduced by the Ruffians; and Bender 
furrendered to prince Potemkin, not without fufpicion of 
finifter praiftices, on the 15th of November. _ 91 

Soon after this, the emperor Jofeph died, and his fuccef-The emp 
for Leopold (bowed a defire for peace. After the reduction ^ |T> 
of Orfova, therefore, which happened on the 16th of April fucceffor 
1790, the war was carried on with languor on the part of conclude; 
Auftria ; and in the month of June a conference was agreed a peace 
upon at Reichenbach, at which the minifters of Pruffia, 
Auftria, England, and the United Provinces, affifted, and at . | 
which alfo an envoy from Poland was occafionally preient. 
After a negotiation, which continued till the 17th of Au- 
guft, it was agreed that a peace fhould be concluded between 
the king of Hungary and the Ottoman Porte; that the bafis 
of this treaty (liould be a general furrender of all the conquefts 

while a very great part of that fine but unfortunate country made by the former, retaining only Choczim as a iecunty tilt 
CnffWA all t’np rWnlatinn anri min that fire and fword. under the Porte fhould accede to the terms of the agreement, when fuffWcd all the defolation and ruin that fire and fword, under 
the dominion of vengeance and animofity, could inflidf. The 
inhabitants were objedfs of commiferation ; but the injuilice 
with which the emperor had commenced the war made his 
perfonal Ioffes he confidered as nothing more than the due 
reward of his condudl. 

Plitherto the Ruffians had hardly entered into the war; 
but at laft they began to adt with vigour both by fea and 
land. They experienced however a very general coldnefs 
with refpedt to their claims, pretenfions, and defigns, in al- 
moft all the courts of Europe. The court of London pro- 
hibited Britifh feamen from entering into foreign fervice, and 
declared its refolution to obferve the ftridteft neutrality. The 
united provinces of Holland purfued the fame line of con- 
dudf ; and iome of the ambitious views of Ruffia were thus 
blafted. In the mean time a vaft Ruffian army, eftimated 
at 150,000 men, appeared on the banks of the river Bog, 
adjoining to the confines of Poland, lurkey, and lartary, 
and on the way to the Black Sea, under the orders of prince 
Potemkin and general Romanzow j thefe being affifted by 

the Porte fhould accede to the terms of the agreement, when 
it was alfo to be reftored. Catherine was thus deprived of an 
ally, but ftill fhe continued the war. On the 22d of Decem- 
ber 1790, the fortrefs of Ifrnail was taken by ftorm by ge- 
neral Suwa row ; and it is faid that the fiege and the cap- 91 
ture did not coft the Ruffians lefs than 10,000 men. TheSuccefsj 
mofl fhocking part of the tranfa&ion is, that the garrifon^® Rul 

(whofe bravery merited, and would have received from a ge- 
nerous foe, the higheft honours) were maffacred in cold 
blood by the mercilefs Ruffians, to the amount of, by their 
own account, upwards of 30,000 men ; and the place was 
given up to the unreftrained fury of the brutal foldiery. Af- 
ter this bloody feene, the Ruffians went into winter quarters; 
the vizir retired towards Conftantinople, and on his return 
fell a facrifice to the fanguinary policy which has long dik 
graced the Ottoman counfels. 

The campaign of 1791 opened on the part of Ruffia with? 
the taking of Maczin, on the 4th of April, by prince Gal- 
litzin ; and in a fubfequent vi&ory on the J 2th by the fame 
general, in the neighbomhijod of Brailow, the Fuiks loft not 
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lefs than 4000 men and upwards of 100 officers, befides ma- 
ny pieces of cannon. On the 14th the Ruffian arms expe- 
rienced a check, by which they loft about 700 men, and were 
obliged to relinquifti the intention of befieging Brailow. Af- 
ter reinforcing this place, the vizir proceeded to the banks 
of the Danube near Siliftria ; and, by means of a bridge 
which he threw acrofs the river, his advanced pofts were 
enabled to make incurfior.s on the oppofite fide. The abi- 
lity of the vizir and the valour of the Turks were however 
exerted in vain againft the difeipline and experience of Eu- 
ropean armies. In the month of June, 15,000 Turks were 
defeated by a party of cavalry under general Kutufow. On 
the 3d of July the fortrefs of Anape was taken by general 
Gudowitfch, and the garrifon, to the amount of 6000 men, 
made prifoners. This event was followed, on the 9th of the 
fame month, by a fignal vidfory which prince Repnin obtain- 
ed near Maczin over a body of 70,000, the flower of the 
Turkifh army. The Ottomans left upwards of 4000 dead 
upon the field of battle, and loft their entire camp equipage, 
colours, and 30 pieces of cannon. The Ruffians are laid to 
have loft only 150 men killed, and between 200 and 300 
wounded. At laft peace was reftored between the Porte and 
Ruffia, principally through the mediation of Great Britain 
and the northern powers. Catherine, who talked high at 
firft, confined her views at length to the pofieffion of Ocza- 
kow, with the diftridf extending from the Bog to the Nief- 
ter, and even then providing for the free navigation of the 
latter river. Thefe terms, confidering the ill fuccefs of the 
war, cannot be accounted very difadvantageous to the Porte, 
who has loft a fortrefs more ufeful for the purpofe of annoy- 
ing Ruffia than for defending their own territories; but cer- 
tainly ot confiderable importance to Ruffia, which, by this 
ceffion, has fecured the peaceable enjoyment of the Crimea. 

The Turkifh empire comprehends feveral countries in Eu- 
rope, Afia, and Africa. Ir Europe it is bounded on the fouth 
by the Mediterranean; on the north by Croatia, Sclavonia, 
and Tranfylvania ; on the eaft by Poland, Ruflia, and Aiia ; 
and on the weft by the Adriatic and Dalmatia. The prin- 
cipal countries of Turkey in Europe are Romania, Bulgaria, 
Servia, Walachia, Moldavia, Beflarabia, Greece, Macedonia, 
Albania, Theflaly, Levadia, Morea, and the Archipelago 
iflands. Turkey in Afia is divided into Eaftern and Weit- 
ern. The Eaftern comprehends Georgia, Turcomania, and 
Dearbekr; and the Weftern, Anatolia, or Afia Minor, Syria, 
and Paleftine.—In Africa the Turkifh dominions are Egypt, 
and 1'ome difiridfs of Baibary. But for an account of thefe 
different countries, fee the articles as they occur in the order 
of the alphabet. 

The grand fignior, or emperor of the Turks, is reftrained 
by no laws or compaPrs, the government being purely mo- 
narchical: but if he indulges not the humours of the people, 
and elpecially of the mutinous janifaries, he is in danger not 
only of being depoftd, but alfo of being put to death. Thofe 
who have offices under the government he fqueezes, difgraces, 
and puts to death, upon the leaft fuggeftion of their difaffec- 
tion or mflcondutt, without giving them an opportunity of 
anfwering for themfelves, they being looked upon as more 
immediately his flaves : but others feem to enjoy almoft as 
great a degree of fecurity, both in their perfons and proper- 
ties, as the lubjedts of other abfolute monarchies. Indeed, 
in all fuch there is a gradation of governors and officers, of 
which the higher fleece and opprefs thofe below them, and 
the loweft make reprifals upon the common people. In the 
fucctffion to the empire, no regard is paid to ar e or birth- 
right, the Turks thinking it fufficient if, in their eledfions, 
they keep to the family. Women a^e excluded from the 
throne. The emperor’s council is either ordinary or extra- 
ordinary. The fir ft, meeting every Sunday and Thuriday, 

confilts of the great officers of ftate, and is called the galibe Turkey. 
divani. To the other, which is called ajack divani, are fum- '" 1 ' 
moned all the great perfons and officers of the empire, and 
even the oldeft and moft experienced foldiers. The fultan 
hears what paffes from an adjoining chamber. At the head 
of the miniftry is the grand vizir, who is as it were his lieu- 
tenant-general, with whom he divides, or rather to whom he 
leaves, the care of the whole empire; he being entrufted not 
only with the finances, with foreign affairs, and the admini- 
ftration of juftice in civil and criminal matters, but alfo with 
the condudh of the war, and the command of the army. 
Great and dangerous as this charge is, there have been men 
who have executed it with fafety and fuccefs both in peace 
and war, and have died quietly in their beds; but that is not 
the cafe with the moft of them, it being the ufual policy of 
the emperors to fhelter themfelves from the clamours of the 
people by throwing the whole blame of any mal-adminiftra- 
tion upon him, and giving him up to the public refentment- 
His income, without any breach of probity, may amount to 
600,oco dollars, exclufive of prefents and other perquifites. 
Notwithftanding his high dignity, his palace is open to every 
one, and he gives audience to the meaneft of the poor. When 
the fnltan names a grand vizir, he puts into his hand the feal 
of the empire; and when he honours him with the command 
of an army, he takes out one of the plumes of his own tur- 
ban at the head of the troops, and delivers it to him to place 
it in his own. The other great officers of ftate are the kai- 
-makan, or vizir’s deputy, not to be confounded with the go- 
vernor of Conftantinople, who is alfo called kalmakan ; the 
vizirs of the bench, or bafhas of three horfe-tails, becaufe 
three horfe-tails are carried before them when they march, 
and who lit in the divan or courts of juftice with him ; the 
kadinlafquiers, or chief juftices of provinces; the beiglerbegs 
or viceroys, of which the chief are thofe of Romelia, Nato- 
lia, and Damafcus; the ordinary balhas or governors of towns 
and diftridts under the beiglerbegs ; the reis effendi, or lord 
chancellor and fecretary of ftate; the tefterder or high trea- 
furer ; the aga of the janifaries; the aga of the fpahis ; the> 
aga of the filuds, &c. The chief officers of the feraglio are 
the killaragali, who is fuperintendant of the women, and has 
the command of all the black eunuchs ; the capi aga, who 
has the command of all the white eunuchs, and to whom all 
petitions to be prefented to the prince are delivered. Both 
thefe are alfo eunuchs, and of the fame complexion as thofe 

• of whom they have the command. Befides the women and 
eunuchs, there are in the feraglio the ichoglans and aza- 
moglans, mutes, dwarfs, and buffoons. The ichoglans are 
young men bred up in the feraglio, not only to ferve about 
the prince, but to fill in time the full pofts of the empire. 
The azamoglans are trained up there for inferior employj 
ments. 

No children are admitted into the feraglios of Conftanti- 
nople, Pera, or Adrianople, till they are firft reviewed and 
approved of by the grand fignior. They are generally the 
moft beautiful, well-made, and fprightly, -that can be met 
with. They are firft taught, after being circumcifed, 
filence and a modeft humble behaviour. Then they are ins 
ftrudted in the Mohammedan religion, to fpeak and write 
the Turkifh language, and afterwards the Perfian and Ara- 
bic. As they grow up, they are taught manly exercifes* 
and whatever is thought requilite to qualify them for ftate- 
employments : but they are feldom preferred out of ths 
feraglio until the age of 40. 

The ladies of the hararft are a colleftion of young beauti- 
ful virgins, either the prefents of governors, purchafed, or 
captives taken in war ; moft of them being the children of 
Chriftian parents. They are taught mafic, dancing, and 
other accomplilhments, and furniftied with the richeft clothe* 
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I—before the grand iignior, while others divert him with their 

converfation. They have a great many female (laves to 
wait on them ; but are fcarce ever fuffered to go abroad, 
except when the grand fignior changes his place of refi- 
dence; when a troop of black eunuchs convey them to the 
boats, which are encloied with lattices : and when they go 
by land, they are put into clofe chariots, and fignals made 
at certain diftances, to give notice that none may approach 
the road through which they are to pafs. 

The Turks are generally tobuit and well-fhaped, of a 
—^ rood mien, and patient of hard(hips, which render them fit .^c. or me ^ ^ They (have their heads; but wear their beards 

long, except the military and thofe in the feraglio, who wear 
only whiflters. They cover their heads with a white linen 
turban of an enormous fize, and never pull it off but when 
they (leep. None but Turks muft prefume to wear a white 
turban. Their breeches or drawers are of a piece with 
their (lockings ; and they have flippers inftead of flioes, 
which they pull off when they enter a t’emple or houfe. 
They wear (hirts, with wide (leeves, not gathered at the 
wrills, and over them a veil tied with a lafh; their upper 
garment being a loofe gown, lomething (horter than the 

The women’s drefs pretty much refembles that of the 
men ; only they have a iliffened cap with horns, (omething 
like a mitre, on their heads inllead o( a tuiban, and wear 
their hair (lowing down. Atyhen they go abroad, they are 
fo wrapped up, that their faces cannot be feen. 

The Turks lit, eat, and deep, according to the cuftom oi' 
the ead, on fophas or cufhions, mattreffes, and carpets. 
Rice is their mod general food, and coffee their common 
drink. Their mod ufual falutation is to bow the head a 
little, laying the right-hand on their breads ; but to perfons 
of rank they do®p (b low as to touch the border of their yed. 
The women are kept under a rigorous confinement. They 
have generally delicate flcins, regular- features, black hair 
and eyes, with an admirable ched. Many o( them are com- 
plete beauties. Their cleanlinefs is extraordinary ; for they 
bathe twice a-week, and fuffer not the fmalled hair or the 
lead foil to be upon their bodies. As to the qualities of their 
minds, they are (aid to want neither wit, vivacity, nor tender- 
ncfs; and to be exceedingly amorous. It is no doubt for 
this reafon that the men never fuffer their wives faces to be 
feen, not even by the deared friend they have in the world. 

There is no need of much wit to behave one’s felf well 
here ; for a good mien and gravity fupply the place o( merit 
in the ead, and much gaiety would fpoil all. Not that the 
Turks want wit; but they fpeak little, and pride^ themfelves 
in fincerity and modeily more than eloquence. The Turks 
ule no unneceffary words, whereas the Greeks talk incedant- 
ly. Though thefe two nations are bom under one climate, 
their tempers are more different than if they lived in the 
mod didant countries. The Turks make profeffion of can- 
dour and faithfulnefs, and are a charitable good-natured 
people, jealoufy excepted, and very fober. On the other hand, 
they are extremely proud, infolent, indolent, fuperditioue, 
and covetous. They are alfo much addi&ed to unnatural 
Juds ; and defpife all other nations in general, efpecially thofe 
which are not of their religion. The common appellation 
that they give the Chridians is that of dogs. An uniformi- 
ty runs through all the aftions of the Turks, and they never 
change their manner of living. They feem to have no kind 
of genius for the improvement of the arts and fciences, 
though they live under the influence of the fame heaven, 
and poffefs the fame countries, as the ancient Grecians did. 
They generally loiter away their time, either among the 
Sivomen in the haram, or in fmaking or taking opium; and 

verfation among them as amongd fo many hories in a liable. 
They feldom travel, or ufe any exerciie or rural (ports ; 
and difeover little or no curioiity to be informed of the date 
of their own or any other country: but lurkey, after all, 
is not without men of parts, probity, and honour ; noi with- 
out benevolent, liberal, converfible, and ingenious people. 
They behave very commendably to their (laves and fervants, 
and frequently better than the Chridians do to theirs. 
There are no hereditary governments or titles of nobility m 
Turkey; and indeed the commonalty there enjoys the 
greated liberty. 

Turl 

The languages fpoken in Turkey in Europe are the ^ . 6, V.     iffin.'Kv tn rmpaIKj 

Turkifh and Tartarian, which have a great affinity to one. 
another ; the modern Greek, which differs widely from the 
ancient; the Sclavoman, and Walachian.. Ihe Arabic is 
the language of the learned. Learning is at a very low 
ebb among the Turks: however, they have fome fchools, 
colleges, and academies ; but they are on a very different 
footing from thofe among us. Not many years fince a 
printing-houfe was fet up at Condantinople, where books ot 
all kinds were allowed to be printed, except on matters of 
religion. The mod ingenious Muffelmen employ themfelves 
in reading the Alcoran and the commentators upon it, to 
which almod all their learning is confined. Some of them 
amufe themfelves with poetry, in which they are laid to 
fucceed very well. Other 1 urks delight in mufic, and fpend 
the whole day in playing upon an indrument, without be- 
ing tired, though they only repeat the fame tune.^ It is 
fa id there are a great many manuferipts in the Turkifh, A.- 
rabian, and Perfian languages, among the Tuiks ; but it is 
not to be fuppofed that they contain any very deep, (ohu, 
ingenious, or uleful learning. _ . 

The Turkidi regular troops are the fpahis and timar- pj 
fpahis, who are light-horfe. The latter, who have ellates 
in land affigned them indead of pay, are obliged to biing a 
certain number of (laves into the field with them. 1 he tri- 
butary princes of Moldavia and alachia, and the Crim 
Tartars, are alfo obliged to fend auxiliaries. But the flower 
of the Turkifh army confids of the janifaries, who amount 
to about 40,000, and are all infantry. They have parti- 
cular privileges, being fubjedl to no junfdiftion but that ot 
their aga or commander fheir pay is three afpers a-day, 
befides viduals, and a fuit of clothes every year. They are 
all lodged at Condantinople together in a fort of oarraexs 
having been educated in the feraglio, and trained up to the 
exercife of arms from their infancy. Befides the janifaries, 
there is another body of foot called cap'u. The whole 
Turkifh army, regulars and irregulars, amounts to above 
300,000 men. Belides the true janifaries, or janifaries o 
the porte, and in aftual pay, there are great numbers all 
over the empire, who procure themfelves to be regidered in 
this body, in order to be entitled to their privileges. The 
bachelors only are capable of bearing offices in the barracks 
or chambers at Condantinople. When any of the janifaries 
are difabled in the fervice, they have an allowance (or life. 
To didinguiffi them, they wear a cap of a particular make. 
T he emperor’s guards are compoied of them, and they are 
feared and refpe&ed everywhere, though they carry only a 
cane in their hand ; for arms are not delivered to them but 
when they take the field. The chief commanders of the 
army are didinguiihed by two or three horfe-tails carried be- 
fore them. The Turkiffi navy is not fb confiderable as 
might be expefted in inch extenfive dominions, fituated on 
feveral feas, and abounding in commodious harbours. By 
their neglefting navigation and foreign commerce, they can 
never find tailors to man a great fleet; and thole they have 
are uafldlful, as well as their pilots and officers. If ^ 
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'their fituation and advantages, they could not fail to become 
a very formidable maritime power. Their navy generally 
confifts of about 40 large ihips, exclufive of galleys. In 
time of war they hire or buy merchant-Oiips, and others are 
lent them from Algiers, Tunis, and Tripoli. The captain- 
bafha, or admiral, is the fecond officer in the empire, the 
grand vizir being the only officer above him. His power 
is abfolute when he is out of the Dardanelles ; and not 
only the fea-officers, but all the governors of the maritime 
provinces, receive orders from him. The pilots are moftly 
Greeks, and the captains renegadoes. The captatn-bafha 
fails round the Archipelago, in fummer, to colleft the capi- 
tation-tax, and learn the ftate of affairs in thofe parts. 

The revenues of the empire are paid either into the pub- 
lic treafury, or into the fultan’s private treafury. The 
former, czlled by the Turks deitalmali mujlimim, i. e. the 
public money of the Mujfulmen, is not to be touched but on the 
mod prefling exigency of the ftate. The other the fultan 
may difpofe of at pleafure. Prince Cantimir fays, in his 
time, 27,000 purles, amounting to 13,000,000 and a half 
of crowns, were annually returned to both treafuries; ari- 
fing from the produce of the cuftoirs, demefne lands, the 
capitation or tax paid by every fubjedl of the empire who 
is not of the Mahometan religion ; the annual tributes paid 
by the cham of the Crim Tartars, the princes of Moldavia, 
Walachia, the little republic of Ragufa, and part of Min- 
grelia ; together with half a million of money out of a mil- 
lion and a half levied annually in Egypt. Thefe are the 
fixed revenues : but vaft fums are alfo raifed by the con- 
filcations of the eftates and effects of the bafhas and other 
officers, and from the eftates of Turks dying without male 
iffue. 

The manufactures and commodities of Turkey arc, filks, 
carpets, goat’s hair, wool, camel’s hair, cotton-yarn, dimi- 
ty, burdets, waxed linen, fhagreen flans, blue, red, and yel- 
low Morocco leather ; coffee, rhubarb, turpentine, ftorax, 
gums, opium, galls, maftic, emery, lemnian bole, pomegra- 
nate-fhells, fponges, dates, almonds, wine, oil, figs, raifms, 
mother-of pearl, boxwood, faffron, &c. Thefe are export- 
ed in large quantities by the feveral European trading nations, 
who import their own goods and purchafe thofe of the 
country. The inland trade is carried on chiefly by the 
jews and Armenians ; and even the Turks fend merchan- 
dife, both by land and water, from one part of the empire to 
another, but not to foreign Chriftian countries. No nation 
is more advantageoufly fituated for traflic than the Turkifh; 
having the navigation of the Black Sea, the Levant, and 
the Red Sea ; and confequently greater opportunities of im* 
porting the rich merchandifes of the Eaft, and diftributing 
them all over Europe, than any maritime power: but they 
never attempt diftant voyages, and have but few merchant- 
fhips. both their imports and exports being chiefly made 
in foreign bottoms. Tyre, Si-don, and Alexandria, which 
once commanded the navigation and trade of the world, are 
m their poffeffion, but make no figure in commerce at this 
day : and well it is for the Chfriftians that the Turks afe 
fuch an indolent generation ; for their fituation and vaft 
extent of empire would enable them to monopolize the trade 
of the world, if they attended to it. Several European 
Chriftian nations have envoys and ref:dents at Gonflantino- 
ple, and coniuls in other ports. In this empire there 
is a great traffic in the human fpecies : not only male 
flaves, but beautiful young girls, being publicly bought and 
fold. 

entrance of the feraglio at Conflantinople ; though the T 
Orientals in general call a royal palace the king’sports or gate. ■ .. " . 

TURMERIC, in botany. See Curcuma. 
TURNEBUS (Adrian), an eminent French critic, was 

born in 151 2. His true name was Turnbull. He was the 
fon of a Scotchman, an officer in the Scotch troop of guards, 
who married a Norman lady. The fon, who is the fubjeSk of 
this article, changed his name into Tourneboeuf; but this 
name giving occaiion for puns, he varied it to Turnebe, in 
Latin Tutnebus. He acquired fo extenfive a reputation by 
his learning, that he had great offers made him from Italy, 
Germany, and England ; but we are told he preferred po- 
verty in his own country to riches in any other. He taught 
polite literature firft at Touloufe ; but in 1547 went to be 
Greek profeffor at Paris, whither his name drew fcholars to 
him from all parts of Europe : in 1552, he took upon him 
the care of the royal Greek prefs for three years, when he 
quitted it on being admitted into the number of royal pro- 
feffors. He died in 1765 ; and his works, which are all in 
Latin, were printed at Strafburg, is one vol. folio, i6co. 
His Adverfariciy 3 vols folio, had been printed at Paris be- 
fore. 

TURNER, in botany, a fpecies of Brassica. For the 
culture of them, fee Agriculture, n° 151. 

Turnev-Bread. See Bread. 
TuRNEP-Fly. See Chrysomala. 
TURNING, the art of forming hard bodies, as wood,- 

ivory, iron, into a round or oval fhape by means of a machine 
called a lathe. 

This art was well known to the ancients, and feems to 
have been carried by them to a very great degree of per- 
fe&ion ; at leaft, if we believe the teftimony of Pliny and 
feveral other authors, who tell us, that thofe precious vafeg 
enriched with figures in half-relief which ftill adorn our' 
cabinets, were turned on the lathe. 

The art of turning is of confiderable importance, as it con- 
tributes effentially to the perfedtion of many other arts. 
The architedl ufes it for many ornaments, both within and 
without highly finifhed honfes. The mathematician, the 
aftronomer, and the natural philofopher, have recourfe to it, 
not only to embellifh their inftruments, but alfo to give them 
the neceffary dimtnfion and precifion. In fhort, it is an art 
ablokitely neceffal'y to the goldfmith, the watchmaker, the 
joiner, the fmith. 

Turning is performed by the lathe, of which there are 
various kinds, and feveral inftruments, as gouges, chifels, 
diills, formers, ferew tales, ufed for cutting what is to be 
turned into its proper form as the lathe turns round. One’ 
of the moft Ample kinds oflathc is reprefented in Plate DXL 
fig. 1. in which a is the footftool, b the cord, c the frame 
of the lathe, dd the puppets, e e the points,the fpanging- 
tree. 

The lathe fbould be fixed in a place very well lighted ; it 
ftiould be immoveable, and neither too high nor too low. 
J he puppets fiiould neither be lo low as to oblige the work- 
man to Hoop in order to fee-his work-properly, nor fo high 
that the little chips, which he is continually driving off, 
ftiould come into his eyes. 

The piece to be turned fhould be rounded (if it be wood) 
before it be put on the lathe, either with a fmall hatchet 
made for the purpofe,.or with a plane, or with a file, .fixing 
it in a vice, and (having it down till it is eveiywhere almolt 
of an equal thicknefs, and leaving it a little bigger than it^ 

_ # is intended to be when finifhed off.' Before putting it on. 
I he empire is ftyled the Ot toman kingdom or empire, the lathej it is alfo neceffary to find the centres of its two 1 

the Ottoman Porte,^ the Sublime Porte, the Sublime Sul- end furfaces, and that they fhould be exa&ly oppofite to > 
taman Porte, &c. The appellation of Forte is laid to be each other, that when the points of the puppets are applied! 

too 
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Ttir«lnp, to tliem, and tKe piece la turned round, no fide may bedy 

0ut more than another. To ftnd thefe two centres, lay the 
piece of wood to be turned upon a plank ; open a pair ot 
compafles to almoft half the thicknefs ot the piece ; nx one 
of the legs in the plank, and let the point of the other touch 
one of the ends of the piece, brought into the fame plan^, 
with the plank on which the compaffes is fixed and very 
rear the fixed lee. Defcribe four arches on that end at 
equal diftances from each other at the circumference of 
the end, but interfering one another within ; the point ot 
interfedtion is the centre of the end. In the fame manner 
nmft the centre of the other end ' e found. After finding 
the two centres, make a fmall hole at each of them, into 
which infert the points of the puppets, and fix the piece fo 
firmly as not to be fhaken out, and yet loote enough to turn 
round without difficulty. . _ rr • e 

The piece being thus fixed, it is neceflary in the next 
-place to adju'd the cord, by making it pafs twice round the 
piece, and in fuch a manner that the two ends of the core, 
•both that which is fixed to the fpang and to foot-board, 
come off on the fide on which the turner ftands, that the 
piece many move aaainft the edge of the cutting tool ana 
be turned. If the lathe be moved by a wheel, the manmer 
of adiufling the cord needs no direftfons. 

Is the workman does not choofe to be at the trouble to 
find the two centres ol the piece in the manner delcnbed 
above, let him lay, as nearly as he can, the centre of one 
ond upon the point of the left hand pu pet, and then let him 
pufh forward the right hand puppet- finking it with a rrt: llet 
till its point is as near as he can in the centre of the other 
end of the piece ; and then fixing the right hand puppet by 
a gentle blow of the mallet ©n the key, let him turn round 
the piece to fee by the eye if the centres have been proper- 
ly found. If any part of it bellies out, let him ftnke that 
part gently with the mallet till it goes properly then let him 
Srike one of the puppets pretty fmartly to drive the points 
into the piece, and afterwards fix the puppet by linking 
the key. If the workman cannot judge by the eye whether 
the piece be turning properly round its cent! es .or not, he 
fhould apply gently the point o> an infirument called a tn- 
anru/ar graver, leaning it on the reji, and it will mark by a 
line the place where the piece is out o" its centre ; and by 
linking upon this line with a mallet, the piece can eaf.ly be 
placed oroperly. The rejl, of which we have juft fpoken, 
ought to be placed upon the two arms of the lathe, and fixed 
with lerews as near the piece as the workman pleafes. 

The piece beimr fixed between the two points of the 
puppets (or, as we call them in Scotland, the Wi), the 
cord adjufted, and the reji fixed as near the work as poflible 
without touching it; the workman is now to take a gouge 
{fig •>. in which a is the mouth and b the handle) o. a pro- 
per fize in his left hand, and hold it by the handle a little 
inclined, keeping the back of the hand lowermoft. With 
bis right hand, the back o< which is to be turned upwards, 
he is to grafp it as near the end as poffible on this iide of 
the reft ; then leaning the gouge on the rejl, he is to pre- 
fent the edge of it a little higher than the horizontal dia 
jneter of the piece, fo as to form a kind of tangent to its 
circumference; then putting the light foot on the toot-board, 
end turning round the wheel, and holding the gouge immly 
on the reft, the piece will be cut neatly. In the iame man- 
ner are the chii'els, formers, and other inftrumeirs to be 
ufed, taking care that the wood be cut equally, and that the 
inftrument be not pufhed improperly, iometimes ftronger 
than at others ; and taking care alio that the inftrument 
pfed do not follow the work, but that it be kept firmly m 
jhe hand without yielding. . , 

The young turner ought to endeavour to acquire the 

are 
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management of the gouge and the chilel, which are the in. Tn „ 
ftruments by far the moft frequently ufed, and the mofl' J"1 

ncceftary in this art; by them, alraoft entirely, aie the 10ft 
woods turned; for as for hard woods and other things, as 
box, ebony, horn, ivory, and the metals, they are hardly 
ever turned except by Jhaving off. In that cafe giavers are 
to be ufed with tquare, round, or triangular mouths (fig. 3, 
4, c.). They fhould be held horizontally while applied to 
the wood, and not obliquely as dire&ed for the gouge and 
the chifel. . 1 

After the work is completely turned, it is next to be 
polifhed ; and this cannot be done with the inftruments 
hitherto mentioned. Soft woods, as pear-tree, hazie, maple, 
ought to be polifhed with fhnrk fkin or Dutch rufhes. There 
are different fpecies of fharks ; fome of which have agrey.fh, 
otheis a reddifh fkin. Shark ikin is always the better to be 
a good deal ufed ; at firft it is too rough foi poll {king. I he 
Dutch-rujh is the equifetum hyrmate of Linnaeus, which 
grows in moift places among mountains, and is a native of 
Scotland; it has a naked, fimple, round ftem, about the 
thicknefs of a writing pen. 1 he oldeft plants are the heft, 
before ufing them they fhould be moiftened a little, other- 
wife they break in pieces almoft immediately, and render it 
exceedingly difficult to polifh with them. They are par- 
ticularly proper for fmoothing the hard woods, as box, hg* 
num vitae, ebony, &c. After having cleaned up the piece 
well, it fhould be rubbed gently either with wax or ohye- 
oil, then wiped clean and rubbed with its own rafpings or with 
a cloth a little worn. Ivory, horn, filver, and brafs, are pclifh-* 
ed with pumice-ftone finely pounded and put upon leather 
or a linen cloth a little moiftened : with this the piece is 
rubbed as it turns round in the lathe; and to prevent any dirt 
from adhering to any part of it, every now and then it is 
rubbed gently with a fmall bvufh dipt in water. 1 o po ifh 
very finely, the workmen make ufe of tvipoli, a particular 
kind of earth, and afterwards of putty or calx of tin. Iron 
and fteel are polifhed with very fine powder o^ emery ; this 
is .mixed with oil, and put between two pieces of very tender 
wood, and then the iron is rubbed with it. I in and filver 

poliflied with a burnifher and that kind of red ilone 

l' 

called in Francedune. They may be polifhed alfo 
with putty, putting it dry into fhammy-fkin, or with the 
palm of the hand. 

To fucceed in turning iron, it is neccffary to have a /atb» 
exceedingly ftrong in all its parts, and exceedin. y w<- 
fixed. The puppets fhould be fhort, and the rejl well fixed 
very near the work : the back of the rejl fhould be two or 
three lines lower than the iron to be turned. _ . 

The lathe and other inftruments being prepared, it is ne- 
ceflary to determine the length and thicknefs of the iron to 
be turned according to the defign which is to be executed, 
and to make a model of it in wood a little, thicker than it 
ought to be: Then one exadftly like this is to be forged 
of the heft iron that can be procured ; that is to fay, it 
muft not be new, but well prepared and well beaten with 
hammers ; it muft have no flaws, nor cracks, nor pimples. 
New iron, which has not been well beaten, often contains 
round drops of caft iron, called by the workmen 
which blunt the edges of the gouges, clnfels, and other in- 
ftruments tiled for cutting ; break them, or make them flide. 
The iron being forged according to the model, it fhould be 
annealed, that is, heated red hot and allowed to cool flowly , 
on the coals till the fire go out of itfelr. Some people, to 
foften the iron, cover it over with clay and allow it to cool. 
The iron cylinder being thus made, it is next to be put 
upon the lathe, finding the centres as formerly direfted. andj 
boring a fmall hole in them that the iron many not eicape 
from the points. rjqJ 
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The points fhonld be oiled from time to time to prevent 

their being exceffively heated and fpoiled while the iron is 
turning. A crotchet is then to be applied to the iron to be 
turned, a little above its centre pretty gently, and by this 
means the inequalities of the cylinder will be taken off. 
Other inftruments are then to be applied to mold the iron 
according to the model ; and whenever any of them grow 
hot, they are to be plunged into a bafon of water lying be- 
jide the workman. It the iron, after being properly turned, 
is to be bored like a gun-barrel, one of the puppets is to he 
removed and another fubftituted in its place, having a fquare 
hole through it, into which the collar of the iron is to be fix- 
ed firmly, ib as not to fhake ; then borers are to be applied, 
like thofe which lockfmiihs ufe to bore keys; and begin- 
ning with a finall one, and afterwards taking larger ones, 
the hole is to be made as wide and deep as neceffary ; great 
care muft be taken to hold the borers firm on the re/?, other- 
wife there is danget of not boring the hole flraight. The 
borer mufl be withdrawn trom time to time to oil it and to 
clean the hole. Since it is difficult to make a hole quite 
round with borers alone, it is necefiary to have alfo an in- 
ftrument a good deal fmaller than the hole, one of the fides 
of which is fharp, very well tempered, and a little hollow in 
the middle. This inftrument being fixed in a pretty long 
handle, is to be applied with fteadinefs to the inner furface 
of the hole, and it will entirely remove every inequality that 
may hare been there before its application. 

We fhall now deferibe the manner of cutting a fetew 
upon our cylinder. Some perfons make ufe of an inftru- 
ment, confifting principally of a female ferew, for this pur- 
pofe : but this is rather an improper inftrument; for if one 
preffes too violently, or inclines, it ever fo little to the right 
or left, he runs the greateft rifle of fpoiling the ferew. To 
avoid this danger, lome perfons ufe it only to trace out the 
lines of the ferew, and afterwards finifh it with a file. But 
there is a much better way of cutting a ferew; and it is this. 
Take a tap for making a female ferew, the threads of which 
have been cut very accurately, and cxaftly of the fize of the 
ferew which you want; and having put itin the opening which 
you have traced in the collar of the axis on which the ferew 
is to be cut, folder it with tin, fal-ammoniac, and roiin, as 
exactly correfponding to the axis as poffible. Take then a 
puppet with a hole cut into a correfponding female ferew, 
into which the male ferew is to be put. The axis on which 
the ferew is to be cut muft be placed exa6tly horizontally 
between the two puppets. The rejl is then to be brought 
as near as poffible to the place where the ferew is to be cut, 
and a fmall hollow fhould be cut in that part of it which is 
exaftly oppofite to the place where the ferew is to be cut, 
to hold your inftrument firmly and prevent it from fhaking. 
The inflrument with which the ferew is to-be cut fhould be 
very fharp, and its point fhould make an angle of 6o° with 
the ferew to be cut; and if you wifh the ferew to be cut 
very deep, it fhould make an angle a little larger. The 
lathe being now put in motion, the tap fixed at the end of 
the axis will move gradually through the female ferew in the 
puppet; and your inftrument in the mean time will trace a 
fimilar male lerew on the axis fixed in the lathe. Many per- 
fons, after having in this manner drawn the outlines of the 
ferew, finifh it with a ferew-tale of three teeth correfpond- 
ing exaftly to the fize of the ferew, or with a triangular file; 
but this laft method is rather improper. 

This is the exa&eft method of cutting ferews. There 
is another method deferibed by F. Plumier, which may 
fometimes be of ufe. “ Cut (fays he) a fmall fillet of paper 
large enough to cover that part of the axis which you mean 
to cut into a ferew ; then mark upon the two borders of 
it, which join when it is rolled on the axis, the largenefs 

Vot. XVIII. Part II, 

of the teeth of the ferew with a compafs. Having thus 
marked the whole border at equal diftances, draw a ftraight 
line from the firft point of the border to the fecond, from 
the fecond to the third, and fo on. You will have leveral 
oblique parallel lines equally diflant from one another. \V rag 
the fillet of paper thus marked upon the part of the axis 
on which the ferew is to be traced, fo that the borders of 
it touch without overlapping each other : then all the ex- 
tremities of thefe lines meeting mutually, will trace out a 
very exaft ferew ; and this you will mark upon the axis by 
means of a knife formed into a kind of fine faw by the edge 
of another knife. This firft trace you are carefully to en- 
large with a fmall file till it becomes large enough to admit 
the edge of a three-cornered file ; with which you cut a 
little; then, taking a proper ferew-tale, you introduce it 
into the hollows already made ; and turning the lathe, you 
are to follow the hollow of the ferew with this inftrument 
till the ferew is fin!^l^ed.,, 

For turning ovals, a lathe of fomewhat a different con- 
ftruftion is ufed. The axis or fpindle, having on it the 
pulley over which the band-cord paffes for turning the lathe, 
is fixed between the two puppets fo as to turn lound eafily; 
one end oi it paffes through one of the puppets, and to it 
is firmly fixed a circular plate of brafs, fo that it turns round 
along wuth the fpindle. Upon this plate two brazen feg- 
ments of circles are fattened, the circumferences of which 
cerrefpond to the circumference of the plate : their chords, 
are parallel, and equally diftant from the centre of the plate, 
fo that they leave a diltance between them. They have a 
groove in each of them : in thefe grooves another plate is 
placed which exactly fills up the fpace between the two 
grooves, but is fhorter than the diameter of the larger cir- 
cular plate on which it is laid. This plate is made to Aide 
in the grooves. To its centre is fixed a fhort fpindle, on 
which the piece of wood to be turned is fixed. When the 
lathe is fet a-going, the circular plate moves round, and 
carries the piece along with it; the plate of brafs on which 
the piece is fixed being fixed loofely in the grooves already 
deferibed, Aides down a little every time that the grooves 
become perpendicular to the floor (and there are particular 
contrivances to prevent it from Aiding down too far) ; and 
by thefe two motions combined, the circular one of the 
large plate, and the ftraight one of the fmall, the circum- 
ference of the piece of wood to be turned neceffarily de- 
feribes an oval ; and gouges or other tools being applied in 
the ufual manner fupported on the rejl^ it is cut into an 
oval accordingly. The fmall plate may be made to Aide 
either more or lefs in the grooves ; and by this contrivance 
the tranfverfe diameter of the oval, or rather ellipfe, may be 
made longer or Aiorter at pleafure. Another, and ftill Ampler 
method, if poffible, of turning ovals, is this : Take two 
ovals of metal, exaftly of the fize of the oval which you 
intend to make ; fix them firmly on the fpindle of the lathe 
fo as to turn round with it: fix between them the wood to 
be turned ; and then it is eafy, by the help of chifels and 
other tools, to cut it, as the lathe goes into exadtly the 
figure of the external ovals. Or an oval may be formed 
by placing the wood, or whatever is to receive that fhape, 
obliquely on the lathe. There are feveral other ingenious 
methods of turning; but our bounds do not permit us 
to enter upon them. We Aiall therelore conclude this ar- 
ticle with a number of receipts which every turner ought to 
know. 

I. .'The method of moulding boxes.loth of Jloell and horn.-— 
In the firft place, form a proper mould, which muft confift 
of two pieces, •viz. of a circle about half an inch thick, 
which fhould Aope a little, in order to draw out the mould- 
ed fhdl the more eafily; and a ring fitted to the outfide 
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®f the circle, fo that both together make the fhape of 
a box. Yhefc two pieces being adjLifted, it is necefiary 
to round the fliell to be moulded of fuch a fize that, when 
moulded, it will be a little higher than the ring of the 
mould, that there may be no deficiency. The mould is 
then to be put into a prefs on a plate of iron, exactly 
under the ferew of the ptefs ; put then the fhell upon 
the circle of the mould, fo that its centre alfo is exa&ly 
oppofite to the ferew of the prefs : then take a piece of 
wood formed into a truncated cone, and not fo thick as the 
diameter of the circle of the mould, nor fo deep as the ring: 
then put a plate of iron above the cone, and ferew down 
the prefs gently and cautioufly till the whole is well fixed : 
then plunge the whole into a cauldron of boiling water 
pdaced above a fire. In 8 or 10 minutes the iheil or horn 
will begin to foften ; ferew the prefs a little firmer that the 
wooden cone may fink into the loftened firell: repeat this 
from time to time till the cone is quite funk in the mould ; 
then take out the prefs and plunge it into cold water. 
When it is cold, take the box now formed out of the mould, 
and put into the infide of it a new mould of tin exaftly of 
the form you wifh the infide of the box to be ; do the 
fame with the outfide, put it again into the prefs and plunge 
it into boiling water; (crew the prefs gradually till the box 
be fafnioned as you defire. 

2. Mtthod of preparing green wood fo that it will not fplit 
in the turning.—Having cut your wood into pieces of a pro- 
per fize, put it into a veflel full of a ley made with wood aihes. 
Hoil it there about an hour ; then, taking the cauldron off 
the fire, allow the ley to cool; then take out the wood and 
cry it in the {hade. 

3. Method of giving an ehony-llach to hard and fine woods. 
•—After forming the wood into the deftined figure, rub it 
with aquatortis a little diluted. Small threads of wood will 
rife in the dryimr, which you will rub off with pumice-ftone. 
Repeat this procels again, and then rub the wood with the 
following compofition : Put into a glazed earthen vefiel a 
mnt of ftrong vinegar, two ounces of fine iron-filings, and 
half a pound of pounded galls, and allow them to infufe 
for three or four hours on hot cinders. At the end of this 
time augment the fire, and pour into the vefitl four ounces 
ot copperas (fulphat ot iron), and a chopin cl water having 
half an ounce of borax and as much indigo diffolved in it ; 
and make the whole boil till a froth riles. Rub feveral 
lavers of this upon your wood ; and when it is dry. polifh it 
with leather, on which you have put a little tripoh. 

4. Method of giving to plum-tree the colour of hra%il wood. 
— Slack lime with urine, and bedaub the wood over with 
it while it is hot : allow it to dry ; then take off the coat 
of lime and rub it with fhamoy Ikin well oiled. Or, iteep 
your wood in water, having a quantity of alum diffolved in 
it : then, having allowed brazil wood to diffolve in water 
five or fix hours, tteep your wood in it, kept lukewarm 
curing a night; and when it is dry, rub it, as before direft- 
cd, with Ihamoy fltin well oiled. 

5. Method of giving a fine black colour to wood.— Steep 
your wood for two or three days in lukewarm water in 
which a little alum has been diffolved ; then put a handful 
of logwood, cut fmall, into a pint of water, and boil it 
down to lefs than half a pint. If you then add a little in- 
digo, the colour will be more beautiful. Spread a layer of 
this liquor quite hot on your wood with a pencil, which 
will give it a violet colour. When it is dry, fpread on ano- 
ther layer ; dry it again and give it a third : then boil ver- 
degrife at diferetion in its own vinegar, and fpread a layer of 
it on your wood : when it is dry, rub it with a brufh, and 
then with oiled fhamoy {kin. This gives a fine black, ami 
imitates perfectly the colour of ebony. 

10-1 , . , 
6. Method of cleaning and whiten tug bones before ufing thtm. TurA 

—Having taken off with a {aw the ufelefsends o. the bones, ^ 111 
make a ftrong ley of aihes and quick lime, and. into a pailiuK 1,^^ 
of this ley put four ounces of alum, and boil the bones in it 
for an hour ; then take the vefiel containing the ley ofl the 
fire and let it cool; then take out the bones and dry them 
in the (hade. 

7. Method of fo!dering Jhells—Clean the two fides of the 
{hells which you wifh to join together ; then, having joined 
them, wrap them up in linen folded double and well moiff- 
ened; then heat two plates of iron pretty hot that they 
may keep their heat for fome time ; and putting your {lulls 
rolled up between them under a prefs, which you muff 
ferew very tight, leave them there till the whole is cold, 
and they will be foldered. If you do not fucceed the firff 
time, repeat the procefs. 

8. Method of mouldingJloells.—Put fix pints of water into 
a kettle ; add to it an ounce of olive or other oil; make 
the water boil; then put in your {hell, and it will grow foft. 
Take it out and put it into a mould under a prefs, and 
it will take the figure you want. This muff be done quick- 
ly ; for if the {hell cool ever fo little, the procefs will fail. 
It will not require much preffure. 

9. Method of tinging bones and ivory ra/.-—Boil (havings 
of fear let in water. When it begins to bod, throw in a 
quarter of a pound of aihes made from the dregs of wine, 
which will extract the colour : then throw in a little rock 
alum to clear it, and pafs the water through ,a linen cloth. 
Steep your ivory or bone in aquafortis, and put it into the 
water. If you wifh to leave white fpots, cover the places 
deftined for them with wax. 

10. To tinge ivory black.—Steep the ivory during five 
or fix days in water of galls with afhes made with dried 
dregs of wine and arfenic; then give it two or three layers of 
the fame black with which plum-tree is blackened, in order 
to imitate ebony. Or, diffolve filver in aquafortis, and put 
into it a little rofe water. Rub the ivory with this, and al- 
low it to dry in the fun. 

11. Method of hardening wood to make pulleys.—After fi- 
nifliing the pulley, boil it feven or eight minutes in olive oil, 
and it will become as hard as capper. 

12. To make Chinfe varnifh.—f^ke of gum lac in grains 
four ounces ; put it into a ftrong bottle with a pound of 
good fpirit of wine, and add about the bulk of a hazel nut 
of camphor. Allow them to mix in fummer in the fun, or 
in winter on hot embers for 24 hours, {baking the bottle 
from time to time. Pais the whole through a fine cloth, 
and throw away what remains upon it. ft hen let it fettle 
tor 24 hours, and you will find a clear part in the upper 
part of the bottle, which you muft fepaiate gently and 
put into another vial, and the remains will ferve lor the 
firlt layers. 

TURNSTONE, in ornithology. See Tringa. 
TURPENTINE, a tranfparent vifeous fubftance, flow- 

ing either naturally or by incifion from feveral unctuous or 
refinous trees ; as the terebinthus, pure, larch, fir, &c. Sec 
Pinus, p. 765; Chemistry-Tu/ex; Materia Medica, 
the ‘Table. 

Oil of Turpentine. See ChemistRV-/nL/fx, and Phar- 
macy, n° 174. 

TURPETH, the cortical part of the root of afpecies of 
convolvulus, brought from the Eaft Indies. It is accounted 
a pretty ftrong cathartic ; but it is very uncertain in its 
ftrength, for fometimes a dole from a fcruple to a dram 
purges violently, while at other times a much greater dofe 
produces very little effeft. 

TURQUOISE, is the tooth of an animal penetrated 
with the blue calx of copper: it loles its colour when heated; 



it is opaque, and of 
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a lamellar texturo, and fuf«septible of bards, who were expelled by Charlemagne anno §oo; in con- 

- nfic gravity is frojn 2,5 to 2,908 ; iome fequence of which it became fubjefl to the German empe- 
arc of b. deep blue, Tome of b whitifii blue, but become of ^     —— -*• A *- *-/j- ^1 - - 
a fine polifh j its fpecific 

a deeper when heated. This fubftance is found in Perfia and 
Languedoc. The copper may be extra&ed from it by di- 
ftilied vinegar, According to Reaumur (Mem. Par. 1715) 
nitrous acid will not diffolve that of Perfia, though it will 
that of France, which {hows a difference between them. 

IURRETIN (Francis), minifter and profeffor of divi- 
nity at Geneva, his native place, was born in 1623. Having 
ftudied. at Geneva, Leyden, Saumur, Montauban, and Nif- 
mes, with great (needs, he was admitted into the miniftry in 
1648, and ierved at the fame time the French and Italian 
churches at Geneva. Two years after, he was offered the 
profefforfhip of philofophy, whch he refufed ; but accepted 
the invitation of the church of Lyons. He was recalled to 
Geneva at a year’s expiration, becaufe he was wanted to 
give leftures in divinity; which he began in 16^3. He 
was fent to Holland in i66r, to procure money which 
the city of Geneva had occafion for. He had in that 
journey all the fuccefs he could prorrlife himfelf; and gained 
luch a character there, that he was ftrongly importuned 
by the Walloon churches at the Plague and at Leyden to 
enter, into their fervice. On his return he refumed the 
fun&ions of his place, and continued there till his death 
with remarkable application. He died in 1687, with the 
character of a man of great merit; eloquent, judicious, la- 
borious, learned, and zealous for orthodoxy. His works 
were publifhed by his fon John Alphonfus, in 3 and in 4 
vols 4to. 

I URRITIS, tower-mustard, in botany: A genus 
of plants belonging to the clafs of tetradynamia, and to the 
order otfi/iquofa} and in the natural fyftem ranging under 
the 39th order, Siliquofa. The filiqua is very long and 
angulated ; the calyx connivent and ereft ; the corolla is 
alio ereCl. There are three fpecies ; turn of which are na- 
tives of Great Britain, the glabra and hirfuta. 

TURTLE, in ichthyology. See Testudo. 
TuRTLK-Dove, in ornithology. See Columba. 
TUSCAN order, in architecture. See Architec- 

ture, n° 42. 
Tuscan Earth, a yellowifh kind of bole dug in many 

parts of Italy, particularly about Florence, where there is 
a ftratum of it eight or ten feet thick, at the depth of 
live or fix feet from the furface. It is fuppofed to have an 
aftringent property. 

TUSCANY, a duchy of Italy, which makes part of the 
ancient Hetruria, excepting feme fmall detatched parts, is 
encompafled by a part of the Mediterranean, called here the 
Tufcan Sea ; the ecclefiaftical ftate ; the duchy of Mode- 
na ; and the republic of Lucca ; its extent from north ta 
fouth being about 116 Engtifh miles, and from eafl to weft 
about 80. 

Though fome parts of it are mountainous, yet both the 
hills and dales are covered with vines, olives, citron, lemon, 
and orange trees, &c. The mountains yield alfo copper, 
iron, alum, &c. and fome quarries of the fineft marble and 
porphyry. Here is alio plenty corn, rice, faffron, honey, 
wax, wool, flax, hemp, with mineral waters, rich palfure, 
falt-pits, fulphur, alabafter, chalcedony, lapis lazuli, borax, 
atnethyfts, cornelians, jalpers, quickfilver, cryftals, and black 
Hate. In fome places the elms and afhes yield manna. 
. ^ principal river ia Tufcany is the Arno, which has 
its fource in the Appennine mountains, and falls into the 
fea below Pila. There are fome other fmaller rivers. 

This duchy fell under the dominion of the Romans about 
455 ytars before Chrilt. The Oflrogoths pofleffed them- 
«ves of it in the fifth century, and after them the Lom- 

rors, who appointed governors over it. At laft the cities 
of Ilorence, Pifa, Sienna, and fome others, during the con- 
tentions between the pope and the emperor, and their m- 
fpeftive adherents, the Guelphs and Gibbelines, withdrew 
themfelves from the dominion of both, and erefted them- 
felves into feparate commonwealths. In that of Florence, 
John de Medmis, a popular nobleman, fo infmuated himft lf 
into the favour of his countrymen, that they invefted him 
with fovereign power. Pope Pius V. conferred the title of 
grand duhe on Cofmo de Medicis anno 1570, in whofe fa- 
mily the duchy continued until the death of Gafton de Me- 
dicis, who died anno 1737* The duchy was then transfer- 
red to the duke of Lorrain, afterwards the emperor Francis 
I. in lieu of the duchy of Lorrain, which, by the peace of 
1736, was given to king Staniflaus during his life, and then 
was to be annexed to France. Leopold, the fecond fon of 
Francis I. and afterwards emperor of Germany, fucceeded 
to this duchy. It is now enjoyed by Leopold’s fecond fon, 
brother to the prefent emperor of Germany, Francis II. 
The grand duke’s annual revenues are computed at about 
500,000!. fterling, arifmg chiefly from the tenths of all 
eilates that are fold or alienated, and the ground-rents of 
the houfes in Leghorn, and the duties on almoft all manner 
of provifions. 

1 he great duke is abfolute in his dominions. His ftand- 
ing forces confift only of three regiments of foot and tvv® 
of dragoons, and his marine of a few galleys and galeafles ; 
but, in caie of neceflrty, it is faid he can bring 30,000 men 
into the field, and increafe his marine with 20 men of war; 
but it does not appear how he can man them. 

The principal places are Florence, Pifa, Leghorn, Sienna, 
Orbitello, Piombino, and Arezzo. 

TUSK, or Torsk, in ichthyology. See Gadus. 
T UbSILAGO, Colt’s foot, in botany : A genus of 

plants belonging to the clafs of JyngeneJia, and order of/w- 
lygamia fuperjlua ; and in the natural fyftem ranging under 
the 49th order, Compofitx. The receptacle is naked ; the 
pappus fimple ; the feales of the calyx equal, of the fame 
height as the difk, and tomewhat membranaceous. There 
are 12 fpecies ; three of which are indigenous to Britain, 
the farfara, hybrida, and petafites. 

The far far a, or common colt’s foot, grows plentifully 
on the banks of rivulets, or in moift and clayey foils, in Eng- 
land and Scotland.—-T he leaves are fmoked in the manr.er 
of tobacco, or a fyrup or deco&ion of them and the flow- 
ers (land recommended in coughs and other diforders of the 
breaft and lungs. It feems now to be almoft entirely re- 
je&ed. The downy fubftance under the leaves, boiled in 
a lixivium with a little faltpetre, makes excellent tinder. 
The petafites, or common butter-bur, is frequent in wet 
meadows and by the fides of rivers. Its leaves are the lar- 
geft of any plant in Great Britain, and in heavy rains af- 
ford a feafonable fhelter to poultry and other fmall animals. 
I he root dug up in.the fpring is reiinous and aromatic. A 
drachm of it in a dofe has been fometirnes given as a 
fudorific and alexipharmic ; but as it poffeffes thofe virtues 
but in a fmall degree, it has loft its reputation in the (hops. 

^ U I ENAGO, an ore of zinc, containing commonly 
from 60 to 90 per cent, of zinc, the remainder iron, and a 
fmall proportion of clay. 

I UTOR, in the civil law, is one chofen to look to the 
perions and eftate.of children left by their fathers and mo- 
thers in their minority. The different kinds of tutory efta- 
blifhed among the Romans, and the powers and duties of 
tutors, are deferibed in Injl. Leg. 1. T. XIII. fe<ft. 1. and 2. 
to which the reader is referred. See alfo the article Guar- 
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dian.—For the nature and effeas of tutory in the Scotch 
law, which is founded on that of the Romans, fee Scotch 
Law, Part III. Se£t. 7. , , 

t Tutor is alfo ufed in the En^lifh univerfities for a:member 
of force college or hall, who takes on him the inftru&mg of 
young {Indents in the arts and faculties.^ _ 

TUTTY, an argillaceous ore of zinc, found in 1 erfia, 
formed on cylindrical moulds into tubulous pieces, like the 
l.ark of a tree, and baked to a moderate hardnefs ; generally 
of a brownilh colour, and full of fmall protuberances on the 
outfide, fmooth and yellowifh within, fometimes whitilh, 
and fometimes with a bluifh caft. Like other argillaceous 
bodies, it becomes harder in a Erong fire; and after the zinc 
lias been revived and diffipated by inflammable additions, 
or extracted bv acids, the remaining earthy matter aflords, 
with oil of vitriol, an aluminous fait. 

Tucty is celebrated as an ophthalmic, and frequently em- 
ployed as fuch in unguents and crllyria. bee Pharmacy, 
n° 654. , . , , 

TVVEEO, a river of Scotland, which rifes on the con- 
fines of the {hire of Clydefdale., and running eaftward thro’ 
Tweedale, and dividing the (hire of Merfe from Teviotdale 
and Northumberland, falls into the German Sea at Berwick. 
It abounds with fahnon. • 1 r 1 r 

TWEEDALE, or Peebles, a county in the louth ot 
Scotland. It has already been defcnbed under the word 
Peebles ; but in that articlefeveral inaccuracies were com- 
mitted, which a gentleman of that county has been kind 
enough to point out, and which therefore we take this op- 
portunity of correcting. 

Tweedale is chiefly a grazing county, producing excellent 
mutton from healthy black-faced fheep. It is remarkable, that 
among this particular breed the rot or drophcal difeale, and 
the trembling illnefs, are exceedingly rare, unkfs when they 
happen to be imported by ftranger Iheep.— The account 
which we formerly gave of the vatt number or eels 1 war rung 
in Weft-water Loch, and tumbling into the river Yarrow 
at particular feafons, is a miftake. At prefent no greater 
number of eels is feen there than in other rivers and lochs. 
This loch and Yarrow water are more than 20 miles alun- 
der, and running different ways, fo that the account at any 
rate was impoffible. The lake on the borders of Annandale 
is at prefent called Loch Skeen, and not Loch Garnet ; the 
cataraft which it forms is called the Grey Mare s Tad: the 
fall is into Moffat water. Douglas of Cavers ought not to 
have been reckoned among the families of T weedale, as that 
branch of the Douglafes belongs to a different county. Uur 
miftake proceeded from this circumftance—In very ancient 
times all the country walhed by the Tweed went by tne 
name of Tweedale, and the Douglafes were wardens of that 
diftiift. Peebles lies in N. Lat. 55. 38. W. Long. 3. 

TWELFTH-day, the feftival of the Epiphany, or the 
manifeftation of Chrift to the Gentiles ; fo called, as being 
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the twelfth day, exclufive, from the nativity or Chriftmas- 

TWILIGHT, that light, whether in the morning be- 
fore fun-rife, or in the evening after lun-fet, fuppofed to be- 
gin and end when the leaft ftars that can be feen by the 
naked eye ceafe or begin to appear. 

TWINKLING See Optics, n 21. 
TWINS, two young ones delivered at a birth, by an ani. 

mal which ordinarily brings forth but one. 
TWITE, in ornithology. See Fringilla. 
TYGER, or Tiger, in zoology. See Felis. . 
TYLE, or Tile, in building, a fort ol thin laminated 

brick ufed on the roofs of houfes : or, mote properly, a kind 
of fat clayey earth kneaded and moulded of a juft tluckncfs, 
dried and burnt in a kiln like brick, and ufed in the cover- 
ing and paving of houfes. 

TYMPAN, among printers, a double frame belonging 
to the prefs, covered with parchment, on which the blank 
{beets are laid in order to be printed off. See Printing- 

TYMPANUM, in mechanics, a kind-of wheel placed' 
round an Jxis or cylindrical beam, on the top o. which aie 
two levers or fixed ftaves for the more eafily turning the axis 
In order to raife a weight required. The tympanum is, 
much the fame with the peritrochiurn ; but that the cylinder 
of the axis of the peritrochium is much ftiorter and leis than- 
the cylinder of the tympanum. 

Tympanum, in anatomy. See Anatomy, n° 141. 
TYMPANY, in medicine. See Medicine, n’' 337, and 

Surgery, n° 263. _ r 
TYNDALE (William), a zealous Englifh reformer, 

and memorable for having made the firft Englifh ver- 
fion of the Bible, was born on the borders of Wales fome 
time before 1500. He was of Magdalene-hall in Oxford,, 
where he diftinguifhed himfelf by fucking in early the doc- 
trines of Luther, and by as zealoufly propagating thole 
doctrines among others. Afterwards he removed to Cam- 
bridge, and from thence went to live with a gentleman in 
Gloucefterlhire in the capacity of tutor to his children.-— 
While he continued there, he {howled himfclf fo furious for 
Luther, and fo inveterate to the pope, that he was forced*, 
merely for the fecurity of his perfon, to leave the place. _ Fie 
next endeavoured to get into the fervice of Tonftall bifhop. 
of Durham, but did not fucceed. His zeal for Lutberau- 
i:m made him defirous to tranflate the New Teftament into, 
Englifh ; and as this could not fafely be done in England, 
he went intoGermany, where, letting ab»ut the work, he fl- 
niftied it in 15 2 7. He then began with the Old i'eftament, and 
finifned the five books of Mofes, prefixing difeourfes to each, 
book, as he had done to thofe of the New Teftament (a). 
At his firft going over into Germany, he went into Saxo- 
ny, and had much conference with Luther ; and then re- 
turning to the Netherlands, made his abode chiefly at Ant- werp. 

Jortin's 
Life of 
Erafmus, 

(A) An anecdote is told of Bilhop Tonfta! which is amaling in itfelf and ^XmerchaTthcS^fde'fited"’^^ 

vomer ot Tyndale, told him what the Bdllop propote J" d t f gj t]K f,frmer impreffion not being 
in hi. works, he was defignin, a new and more correft editmn • ^u. h » s poor ^ for‘which the Bilhop 

ous perfons difeerued the great tamper of that learned Bilhop m it. 

Jk f 
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nJale, wctp. Darina his peregrinations from one country to ano- come, who could doubt but that fuch a myflery typifiedh’m, 
pe. ther, lie fuffered fhipwreck upon the coaft of Holland, and fmce he was to be the Saviour arid Deliverer of his people? ^^ 

V  loti all his books and papers. His tranflations of the Scrip- and who would not be prepared to believe that he wi 1 de- 
tures being in the mean time fent to England,, made a great liver his people, and fave them by the ejfufion of bis 
noil’e there ; and, in the opinion of the clergy, did fo much when it is obvious that^ it is to the immolation o a lainb, 
mifchief, that a royal proclamation was iffued out, prohi- and the aiperlion of its blood, that all iiiael owe then lives 
biting the buying or reading (uch tranflation or tranflations. and liberties ?” , . . cLallfs 
But the clergy were not fatisfied with this, they knew Tyn- i hat the facnhce of the pafchal lamb for the latety principies 0jr 
dale capable of doing infinite harm, and therefore thought the Ilraelites was typical of the iacrihce of tae Lamb orti,e chrifiian 
of nothing lefs than removing him out of the way. For God for the fins o the world, and that the relembiance or Religion, 
this purpofe one Philips was fent over to Antwerp, who analogy o; the type to the antitype was in many refpefts 
infmuated himfelf into his company, and under the pretext exceedingly ttriking, are facts known to every Cmiitian 
of friendfhip betrayed him into cultody. He was fent to but they could not poffibly be known to the ancient Le- 
the caitle of Filford, about 18 miles from Antwerp ; and brews before it was revealed to them that Lhnlt was to iuf- 
though the Englifh merchants at Antwerp’did what they fer. At the inflitution of the paflbver, nothing was laid 
could to procure his releafe, and letters were alfo fent from from which the great body or the people could infer that 
lord Cromwell and others out of England, yet Philips be- they were to be redeemed from death and fin by the blood 
flirred himfelf fo heartily, that he was tried and condemned of the Mcffiah, as their fathers had in Egypt been deliver- 
to die. He was firft ftrangled by the hands the common ed from the dettroying angel by the blood of the immola- 
hangman, and then burned near Filford caftle, in 1536. ted lamb. We readily agree with the ingenious writer,. 
While he was tying to the Hake, he cried with a fervent that in the blood of a lamb there is no worth to propitiate 
and loud voice, “ Lord, open, the kin;r of England s eyes.” the eternal God, and from him to purchafe life for the mart 

TYPE (ruroe), an impreflion, image, or reprefentation of wno is fprinkled with it; but the liraehtes, at the era of 
{ome model, which is termed the antitype. In this fenfe their departure from Egypt, held opinions very different 
the word occurs orten in trie writings of divines, who em> from his and ours. I hey thought grotsly o’ the Deity, 
ploy it to denote that prefiguration of the great events of and believed, with their fuperftitious mailers, that 1m put 
man’s redemotion which they have found or fancied in the the highell value on animal facrifices. In the ]Lw lefla- 
principal tranfa&ions recorded in the Old i eilament. m nt Chntt is called our PaJfover, and :aid to have been 

'j'hat the death of Chrift for the fins of men, and his re- crificed for us. Chriftians therefore cannot doubt but that 
furre&ion from the dead for their juftification, were prefi- the Jewifh facnfice of the pafchal lamb was emblematical of 
gured in the ritual worfhip inftituted by Moles, is indeed the great facrifice (lain on the crofs; but as the majority of 

w incontrovertible * ; but when divines confidei as a type eve- the ancient Hebrews were ignorant of all the circumilances 
Dry thing mentioned in the Hebrew Scriptures, in which an of refemblance between the type and antitype, we can-* 
Ilia aftive imagination can ddcover the flighteft refemblance or not conceive how tney fhouid have dreamed of a .uture paf* 
I ’ analogy to any circumftance in the life, or death, or refur- fover of which their own was but an empty figure. 

reft ion, of Chrift, they expofe the whole doftrine of types Some learned men indeed feem to imagine, that when 
to the ridicule of unbelievers, and do a real injury to that the rites of the law were inftituted, the people weie taught 
caufe which it is their protefied intention to ierve. To con- to confider them as of no value in themfelves, but merely as 
tend, as fome of them have done, that the extraftion of fhadows of good things to come, and that by means of 
Eve from the fide of Adam, while he was in a deep fleep, thefe fnadows a diilinft and even Heady view was given to 
was intended as a type of the Roman foldier’s piercing our them of the fubftance; but this is a fuppolition which receives 
Saviour’s fide while he flept the fleep of death; or that the no fupport from Scripture. _ That Abraham, who rejoiced 
envy of the fons of Jacob to their brother Jofeph, was ty- to fee Chrift’s day, and feeing it was glad; that Moles, 
pical of the envy of the Scribes and Pharifees to Jefus the who was direfted to make all things relating to the taber- 
Meifiah, is to burlefque the Scriptures, and infult reafon. nacle according to the pattern fhowed to him in the mount; 

The nature of types feems indeed to be very little under- and that fuch other individuals as, like him, could look up 
flood even by thofe who pretend to have fludied them with to a God invifible, and perform at once a worfhip purely 
care. They are generally comoared to prophecies having fpiritual; that thefe men weie admonnhed that the ritual 
a double fenfe, and are thought' to have been lo contrived law was only the fhadow of a future and more perfeft dif- 
as to give information of the future events to which they penfation —cannot, we think, be queftioned. Nay, that A- 
pointed ; but the information which they gave of Lhnitia- braham, Mofes, and a tew others, may have had as accurate 
nity mull have been exceedingly oblcure to thofe who lived notions of Chnlliamty as we have at piefen , is a pofition 
before the coming of Chrift, however plain it may appear to which we feel not ourfelves inclined to controvert; but that 
us who cap now compare the type with the antitype. A diffe- the great body of the Hebrew nation was taught from the; 
rent opinion has indeed been maintained, not only by my- beginning to confider their law as imperfect, or as deriving 
flical cabbalilts, who will maintain any thing from which any little value which it had from its being emblematical 
common lenfe revolts, but alto by writers who, when treat- of a purer worfhip to be revealed in the tulnels 01 time, is a 
ing of other fubjefts, have fhown that they poffeffcd very fuppofition which cannot be admitted without confounding, 
found underftandings. One of the abieft defenders of re- till the divifte difpenlations. 
velation, fpcaking of the purpofe for which the pafTover.' i he law was a fchoolmafter given to the poftenty of Ja- 
was inflituted, afles, “ What is the price and worth of a cob, to guard them from idolatry, arid to train them by 
lamb, whofe blood infallibly gives life to thole who are tin- degrees ror the coming of Chrift. I hat it might anlwer- 

ged with it, and the non-afperfion or negleft of which is this purpofe the more effectually, prophets were raifed up; 
iufccicnt to condemn Jew and Gentile to death without dt- from time to time to point out its fecret and fpuitual mean- 
llinftion ?” Taking it for granted that this queftion is ing, as the people became able to receive it; and no reafon. 
capable of no anfwer but one favourable to fhe conclufion can be affignetl for the introduftion of fo burdenfome and 
which he wifhes to draw from it, he then pioceeds in the carnal a ritual between the tan and the clear revelation of’ 
Mowing words ; “ Though the Mefliah was not already redemption, but becaufe mankind at large were not at thafc 
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period capable of a more fpiritual and refined worfliip. See 
Theology, Part II. Seft. iv. 

If this be fo, how- abfurd is it to fuppofe that the an- 
cient Ifraelites faw through their facrifices the future facri- 
hce of Chrift, and the fimple, though fublime, worlhip of 
the Chrirtian church ; that when their law proraited tempo- 
ral rewards to the obedient, they looked for heavenly ones 
through the Meffiah ; and that when they were offering a 
fin-offering for their tranfgreffions, they had their eyes fix- 
ed on the crofs of Chrift, being aware that the blood of 
bulls and of goats could never take away fin ? Had the If- 
raelites, at their deliverance from Egyptian bondage, been 
capable of all this faith, it is not to be fuppofcd that the 
Father of Mercies w7ould have laid upon them fuch a yoke 
of ordinances; for that would have been in effect to fay, 
though you are capable of worfhipping me in fpirit and in 
truth, according to the difpenfation which fhall be revealed 
to your pofterity, yet I command you to obferve a multi- 
farious ritual, which you know to be preparatory to that 
difpenfation, and of no real value in itfelf! 

The law therefore had only the Jhadow of good things 
to come, and not fuch an image of them, as that merely from 
beholding the type mankind could acquire an accurate notion 
of the antitype. It was indeed fo contrived as naturally to 
lead the thinking part of the nation to the hopes of future 
redemption ; but without the illnflrations of the prouhets 
it could not of itfelf have made them comprehend the means 
by which that redemption w^as to be effedted. Between 
the types and the antitypes, the fhadow and the fubftance, 
the refemblance, or, to fpeak more properly, the analogy, 
is fo ftriking, that no unprejudiced perfon can now enter- 
tevtain a doubt but that the law and the gofpel are parts 
of one great fcheme of providence, which, commencing with 
the fall, was completed by the effufion of the Holy Spirit 
on the day of pentecoft. But it would be as equitable to 
condemh a Bacon or a Newton to fpend his time in the 
amufements of children, as it would have been to place the 
Jews under the ritual law, had they been capable of acqui- 
ring from the fhadows of that law adequate notions of the 
iubftance of Chriftianity. 

Tv pe, among letter-founders and printers, the fame with 
letter. See Letter. 

Type is alfo ufed to denote the ©rder obferved in the in- 
tenfion and remiftion of fevers, pulfes, See. 

TYPHA, Cat’s tail, in botany: A genus of plants 
belonging to the clafs of monaecia, and order of tnandria ; 
and in the natural fyftem ranging under the 3d order, Ca~ 
lamaria. The amentum of the male flower is cylindrical ; 
the calyx is tripetaloiis, but fcarcely diftinguifhable ; there 
is no corolla. The female has a cylindrical amentum below 
the male ; the calyx is compofed of villous hair; there is 
no corolla, and only one feed fixed in a capillary pappus. 
There are two fpecies, both natives of Britain ; the latifolia 
and anguftifolia. 

1. Latfelia, great cat’s tail, or reed mace, is frequent in 
ponds and lakes. The ftalk is fix feet high; the leaves a 
yard long, hardly an inch wide, convex on one fide : the 
amentum, or cylindrical club, which terminates the ftalk, is 
about fix inches long, of a dark brown or fifeous colour. 
Cattle will fometimes eat the leaves, but Schreber thinks 
them noxious : the roots have fometimes been eaten in fa- 
lads, and the down of the amentum ufed to fluff cufhions, 
and matrefl'es. Linnseus informs us, that the leaves ere 
ufed by the coopers in Sweden to bind the hoops of their 
calks. 

2. Angujlifolia, narrow-leaved cat’s tail, is found in pools 
and ditches. The leaves are femi-cylindrical, and the male 
and female fpike are remote and {lender. 

TYPHON. See Whirlwind. 

Typhon, the devil of the ancient Egyptians. See Po- 
lytheism, n° 29. 

TYPOGRAPHY, the art of printing. See Printing. 
TYRANNION, a celebrated grammarian in Poropey’s 

time, was of Amifus in the kingdom of Pontus. He was 
the fcholar of Hionyfius of Thrace at Rhodes. He fell 
into the hands of Lucullus, when that general of the Ro- 
man army defeated Mithridates, and feized his dominions. 
'This captivity of Tyrannion waq no diiadvantage to him, 
fince it procured him an opportunity of being illulirious at 
Rome, and raifing a fortune. He fpent it, among other 
things, in making a library of above 30,000 volumes. He 
died very old, bein-j worn out with the gout. His care in 
collecting books contributed very much to the prefervatiou 
of Ariftotle’s works. 

TYRANT, among the ancients, denoted fimply a king 
or monarch ; but the ill ufe which feveral perfons invefted 
with that facred charadler made of it, has altered the im- 
port of the word ; and tyrant now carries with It the idea 
of an unjuft or cruel prince, who invades the people’s liber- 
ty, and rules in a more defpotic manner than the laws of na- 
ture or of the country allow. 

TYRE, formerly a celebrated city of Afia, on the coaft 
of Syria, fituated under the 54th degree of eaft longitude, 
and 32d of north latitude. It was built, according to fome 
writers, 2760 years before the Chriftian era. There were 
two cities of that name ; the one called PaUtyrus, fituated 
on the continent; and the other the city of Tyre, built oa 
an bland about half a mile from the (bore. It was about 
19 miles in circumference, including Palaetyrus ; the towa 
on the ifland was about four miles round- The buildings 
of Tyre were very magnificent; the walls were 150 feet 
high, and broad in proportion. This city was at one pe- 
riod the molt famous commercial city in the world. Of its 
commercial tranfadlions, the moft particular account that ia 
to be found in any ancient writer has been given by the 
prophet Ezekiel, which at the fame time conveys a mag- 
nificent idea of the extenfive power of that ftate. It 
refuted Nebuchadnezzar king of Babylon for 13 years; at 
the end of which, wearied with endlefs efforts, the inha- 
bitants refolved to place the fea between them and their 
enemy, and paffed accordingly into the ifland. The new 
city flood out againft Alexander the Great for feven 
months ; and before he could take it, he was obliged to fill 
up the ftrait which feparated the ifland from the continent. 
It was repaired afterwards by Adrian, and became the me- 
tropolis of the province. It afterwards fell into the hands 
of the Arabs; and after being taken by Baldwin II. king 
of Jtrufalem, it was deftroyed by the fultan of Egypt in 
1 289, and abandoned, never more to rife from its ruins. An 
excellent account of its fituation and modern ftate may be 
found in Volney’s Travels, vol. ii. It now confifts of a 
fmall village, compofed of wretched huts, containing about 
50 or 60 poor families. The words ®f Ezekiel are literally ful- 
filled, “ And they fhall make a fport of their riches.” (E- 
zek. xxvi. 12, 13, 14). Mr Bruce faw this queen of the 
nations converted into a place for fifhers to dry their nets 
ia. Its harbour, formerly fo famous for its (hipping, is 
now almoft choaked up. It is called Sour or Tfour by the 
Orientals. 

TYRIAN Dye. See Murex and Purpura. 
TYRONE, a county of Ireland, in the province of Ul- 

fter, 46 miles in length and 37 in breadth; bounded on 
the north by Londonderry, on the eaft by Armagh and 
Lough-Neagh, on the fouth by Fermanagh, and on the weft 
by Donnegal. It is a rough and rugged country, but to- 
lerably fruitful; contains 12,683 houfes, 30 parifhes, 4 ba- 
ronies, 4 boroughs, and fends 10 members to parliament. 
The principal t^wn is Dungannon, 
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TJ or u’ 20t^ Jetter 5th vowel of our alphabet, 
E-~— ^ > is formed in the voice by a round configuration of the 

lips; and a greater extrufion of the under one than in form- 
ini?- the letter o, and the tongue is alfo more cannulated. 
The found is fhort in citrjl, mu/ly tun, tub ; but is lengthened 
by a final e, as in tune, tube, &c. In feme words it is rather 
acute than Ion® ; as in brute, jlute, lute. See. It is moftly 
long in polyfyllables ; as in union, curious, &c. but in fome 

K words it is obfeure, as in nature, venture, &c. This letter 
in the form ot V or v, is properly a confonant, and as Inch 
is placed before all the vowels ; as in vacant, venal, vibrate. 
Sec. Though the letters v and u had always two founds, 
they had on'y the form v till the beginning eft the fourth 
century, when the Other form was introduced, the inconve- 
nience of exprefling two different founds by the lame letter 

Bj having been obferved long- before. In numerals V Hands 
I for five ; and with a dafin added at top, thus v, it fignifies 

5000. 
In abbreviations, amengft the Romans, V. A. flood for 

veteran! ajjignali; V. B. viro bono ; V. B. A. viri boni ar- 
litratu i V. B. F. vir borne Jiclei ; V. C. vir con/ularis ; 
V, C. C- F. va/e, conjux cbar'ijfime, fe’icitcr ; V. D. D. voto 
dedicator ; V. G. verli gratia ; Vir. Ve. virgo vejl ilis; VL. 
videlicet; V. N. qudito nonarum. 

VACCINIUM, the whortle-berry, or Bilberry, in 
■> botany : A genus of plants of the clafs of oSandria, and or- 

der of monogyniaand arranged in the natural fyflem under 
the 13th order, Bicornes. The calyx is fuperior; the co- 

I rolla monopetalous; the filaments inferted into the recep- 
tacle ; the berry quadtiiocular and polyfpermous. 'i here 
are 15 fpecies; the moft remarkable of which are, 

r. The myrti/lus, black whorts, whortle-berries, or bil- 
berries, growing in woods and on heaths abundantly. The 
flowers frequently vary, with five fegments at the rim, and 
with ten ffamina. The berries when ripe are of a blu- 
ifh black colour ; but a lingular variety, with white berries, 

IJ was difeovered by the duke of Athol, growing in the 
woods, about mid-way between his two feats of Dunkeld 
and Blair. rI he berries have an aflringent quality. In 
Arran and the Weftern Ifles they ate given in diarrhoeas and 
dyfenteries with good effecl. The Highlanders frequently 
eat them in milk, which is a cooling agreeable food ; and 
fometimes they make them into tarts and jellies, which laft 
they mix with whifky, to give it a relifh to ffrangers.— 
They dye a violet colour; but it requires to be fixed with 
alum. The grous feed upon them in the autumn. 

2. The uliginofum, or great b’lberry.bufh, is found in 
low moift grounds, and almoft at the fummits of the High- 

■ |j land mountains. The leaves are full of veins, fmooth and 
I glaucous, efpecially on the under fide; the berries are eatable, 
I | but not fo much tfteemed as tire preceding ; as they are apt, 

if eaten in any quantity, to give the headach. 
3. The vitis idsea, or red whortle-berries, frequent in 

dry places, in heaths, woods, and on mountains. The 
berries have an acid cooling quality, ufeful to quench the 
thirft in fevers. The Swedes are very fond of them made 
into the form of a rob or jelly, which they eat with their 

I j j meat as an agreeable acid, proper to correbl the animal al- 
kali. 

■ 4. The oxycoccus, cran berries, mofs-berries, or moor-ber- 
nes, frequent on peat bogs in the Lowlands, but not fo 
common in the Highlands of Scotland. The (talks are 

4 

V- 

long, (lender, woody, weak, and trailing : the leaves are Riff, Vacuum 
acutely oval, glaucous underneath, their edges turned back, H 
and grow alternate ; two or three flowers grow fingly on, Vullanf. 
long red footflalks out of the extremity of the branches ; 
the flowers are red,-divided deeply into four acute fegments, 
which are reflexed quite backwards; the filaments are dow- 
ny ; the anthene ferruginous and longer than the filaments : 
the berries red, and about the fixe of the hawthorn ber- 
ries At Longtown, on the borders of Cumberland, they 
are made fo confiderable an article of commerce, that, at 
the feafon when they are ripe, not lefs than 20 1. or 3ol.’s 
worth are fold by the poor people each market-day for five 
or fix weeks together, which are afterwards difperfed over 
different parts of the kingdom for making the well-known 
cranberry tarts. 

VACUUM, in philofophy, denotes a fpace empty or de- 
void of all matter or body. 

It has been a matter of much difpute among philofophers 
whether there be in .nature a perfect vacuum, or fpace void 
of all matter ; but if bodies confift of material folid atoms, 
it is evident that there muff be vacuities, or motion would 
be impofiible (See Metaphysics, iU 193). We can even 
produce fomething very near a vacuum in the receiver of 
an air pump and in the Torricellian tube (lee Pneumatics, 
paflini) ; and it is very doubtful whether the particles of 
the denfeft bodies known be in perfect contact. See Op- 
tics, n° 63—68. 

V ADIUM, a pledge in law, is either vivum or mortuum, 
Vadium Vivum, or Living Pledge, is when a man borrows 

a fum (fuppofe 200I.) of another; and grants him an eftate, 
as of 20 1. per annum, to hold till the rents and profits (hall 
repay the fum fo borrowed. This is an effate conditioned 
to be void as foon as fuch fum is raifed. A nd in this cafe 
the land or pledge is faid to be living: it fubfifts, and fur- 
vives the debts; and, immediately on the difeharge of that, 
refults back to the borrower. 

Vad wm Mortuum-.. or Dead Pledge. See Mortg aoe. 
VAGABOND, or Vagrant, one who wanders illegally, 

without a fettled habitation. Such perions are cognizable 
by the laws. See Idleness. 

VAGINA, properly fignifies a (heath or fcabbard ; and 
the term vagina is ufed in arehitedlure for the part of a ter- 
minus, becaufe refembling a (heath out of which the flatue 
feems to iffue. 

Vagina, in anatomy, a canal reaching from the external 
orifice, or os pudendi, of women, to the uterus. 

VA ILL ANT (John Foy),a phyfician and great medal- 
ift, to whom, according to Voltaire, France was indebted for 
the fcience of medals, and Louis XIV. for one half of his 
cabinet, was born at Beauvais in 1632. Through the means 
of the minifter Colbert he travelled into Italy, Greece, E- 
gypt, and Perfia, to colleft medals for the royal cabinet 5 
and returned with fo many as made the king’s cabinet fu- 
perior to any in Europe. In one of his voyages the fhip 
he failed in was fallen upon and taken by an Algerine cor- 
fair. After a captivity of near five months he was permit- 
ted to return to France, and received at the fame time 20 
gold medals which had been taken from him. He embark- 
ed in a veffel bound for Marfeilles, and was carried on with, 
a favourable wind for two days, when another corfair ap- 
peared, which, in fpite of all the fail they could make, bore 
down upon them within the reach canuon-lhot. Mr 

Vaillanfc 
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Vaillant, dieading the mircries of a frefh flavery, refolved, 
however, to fecure the medals which he had received at Al- 
giers, and in order thereto fwallowed them. But a fudden 
turn of the wind freed them from this adverfary, and call 
them upon the coafts of Catalonia ; where, alter expecting 
to run aground every moment, they at length fell among 
the fands at the mouth of the Rhone. Mr Vaillant got 
to fitore in a fit iff, but felt himfelt extremely incommoded 
with the medals he had f'.’.’allowed, which might weigh al- 
together five or fix ounces, and therefore did not pais like 
Scarborough waters. He had recourfe to a couple of phyfi- 
cians, who were a little puzzled with the Angularity of his 
cafe ; however, nature relieved him from time to time,^ and 
he found himfelf in poffeflion of the greateft p-irt of his 
treafure when he got to Lyons. Here he explained, with 
much pleafure to his friends, thofe medals which were al- 
ready come to hand, as well as thofe which were daily ex- 
pelled ; among which laid was an Otho, valuable for its ra- 
rity.—He was much careffed on his return ; and when 
Louis XIV. gave a new form to the academy of infenp- 
tions in 1701, Mr Vaillant was firfl made affociate, and then 
penfionary. Ke wrote feveral works relating to ancient 
coins, and died in 1706. . 

VAIR, or Vaixe, a kind of fur, formerly ufed for hning 
the garments of great men and knignts of renown. It is re- 
prefented in engraving by the figures of little bells reveried, 
ranged in a line, See Heraldry, Chap. II. otdl. 2.. 

VA1RY, in heraldry, expreffes a coat, or the bearings of 
a coat, when charged or chequered with vairs. 

VALAIS, a valley in Swifferland, which extends from 
the fource of ihe river Rhone to the lake of’ Geneva. It is 
near 100 miles in length, but the breadth is very unequal. 
It is bounded on the north by the Alps, which feparate it 
from the cantons of Bern and Uri, on the eaft by the moun- 
tains of Forche, on the fouth by the duchy of Milan and the 
Val d’Aolle, and on the weft by Savoy and the republic of 
Geneva. The inhabitants profefs the Roman Catholic reli- 
gion, and are fubjeift to the fwelling of the throat called 
hronchoctle; and idiots are faid to abound among them more 
than in any other place of the globe, ft hey are naturally 
hardy, enterprifing, and good-natured. It is furrounded on 
E11 {ides by very high mountains, moft of which are covered 
with fnow and ice that never thaw. However, the loil is 
fertile in corn, wine, and good fruit. Ihe mufeat-wune, 

, which is produced here, is excellent, and well known all 
over Europe. 'There are mineral waters, plenty of game, 
and fome mines. This country compiehends 55 large pa- 
rifhes, to which one bifhop only belongs, whofe fee is at 
Sion the capital. The mountains afford good pafture for 
their cattle in fummer, and their harveft continues from May 
to Oftober ; it being fooner or later according to the fitua- 
tion of the place. N . 

VAL ANT I A, in botany : A genus of plants in the or- 
der moncecia, of the clafs polygamia, and in the natural iyftem 
arranged under the 41ft order, the afperifolia. There is 
fcarcely any calyx ; the corolla is monopetalous, flat, lour- 
parted ; the ftamina four, with fmall antherse : the herma- 
phrodite flowers have a piftillum v/ith a'large germen, a bifid 
ft vie, the length of the calyx, and one feed; the piftilla of the 
male flowers are hardly difcernible. There are eight fpecies, 
only one of which is a native of Britain, the cruciata ; the 
ftalks of which are, fquare, the wdiole plant hairy, the leaves 
oval and verticillate, four in a whirl; the flowers are yellow, 
and grow on fhort peduncles out of the alas of the leaves. 
The roots, like thofe of the galiums, to which it is nearly re- 
lated, will dye red. It is aftringent, and was once ufed as a 
vulnerary, 

VALENCIA, a province of Spain, which has the title 
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of a kingdom; and is bounded on the eaft and fouth by the Vdfnt'n 
Mediterranean fea, on the north by Catalonia and Arragon, 
and on the weft by New Caftiie and the kingdom of Murcia. 
It is about ihy miles in length, and 63 in breadth. It is —. 
one of the moft populous and agreeable parts of Spain, and 
where they enjoy almoft a perpetual fpring. The great 
number of rivers wherewith it is watered renders it extreme- 
ly fertile, particularly in fruits and wine. There are very 
rugged mountains in it, which contain mines of alum and 
other minerals. 

Valencia, a city of Spain, ancVcapital of the kingdom 
of the lame name. It contains about 1 2,000 houfes. befides 
thofe of the fuburbs and the fa miner-houfes round it. It 
h?s an univerfity, and an archbiftiop’s iee ; and was taken 
from the Moors by the Chriftians in the 13th century. The 
town is handfome, and adorned with very fine ftruftures. It 
is not very ftrong, theagh there are fome baftions along the 
fides of the walls, ftftiey have manufafturesjn wool and filk, 
which bring in great fums to the inhabitants. It is feated 
on the river Guadalaviar, over which there are five handfoma 
bridges; and it is about three miles fYom the fea, where there 
is a harbour, 1 ro miles north of Murcia, and 165 eaft by 
fouth of Madrid. This city furrendered to the earl of Pe- 
terborough in the year 1705; but it was loft again in 1707. 
W. Long. o. 10. N. Lat. 39. 23. 

VALENCIENNES, an ancient, ftrong, and confiderable 
city of France, in the department of the North and late pro- 
vince of Hainault. It contains about 20,000 fouls, ft he 
Scheld divides it into two parts. It is a very important 
place : the citadel and fortifications, the work of Vauban, 
were conftru&ed by order of Louis XIV. who took this 
town from the Spaniards. It was confirmed to him by the 
treaty of Nimeguen, in 1678. In 1793, it furrendered to 
the allies after a fevere fiege, but was afterwards abandoned; 
and is now in the poffeffion of the French republicans. Be- 
fides lace, this city is noted for manufa&ories of woollen 
fluffs and very fine linens. It is 20 miles weft-fouth-weft of 
Mons, 17 north-eaft of Cambray, and 1 20 north-eaft by north 
of Paris. E. Long. 3. 37. N. Lat. 50. 21. 

VALENS (Flavius), emperor of the Eaft, a great patron 
of the Arians. Killed by the Goths in the year 379. See 
Constantinople, n° 76* * 

VALENftftNIAN I. emperor of the Weft, a renown, 
ed warrior, but a tyrant over his fubjedts. See Rome, nS 
523. 

Valentinian II. emperor of the Weft, a prince celebra- 
ted for his virtues, and above all for his moderation ; yet a 
confpiracy was formed againft him by Arbogaftes, the com- 
mander in chief of his armies ; and he was ftrangled in the 
year 392. See Rome, ^536. 

VALENTINIANS, in church-hiftory, a fe<ft of Chriftian 
heretics, who fprung up in the fecond century, and were lo 
called from their leadef Valentinus. 

ft’he Valentinians were only a branch of the Gnoftics, who 
realized or perfonified the Platonic ideas concerning the 
Deity, whom they called Pleroma or Plenitude. Their lyftem 
was this : the firft principle is Bythos, /. e. Depth, which 
remained many ages, unknown, having with it Ennoe or 
"Thought, and Sige or Silence; from thefe fprung the Nous 
01 Intelligence, which is the only Ion, equal to and alone ca- 
pable of comprehending the Bythos; the lifter of Nous they 
called Aletheia or Truth; and thefe conftituted the firft qua- 
ternity of seons, which were the fource and original of all 
the reft : for Nous and Aletheia produced the World and 
Life ; and from thefe two proceeded Man and the Church. 
But befides thefe 8 principal aeons, there were 22 more; the 
laft of which, called Sophia, being deiirous to arrive at the 
knowledge of Bythos, gave herfelf a great deal of uneafinefs, >vhich 
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which created m her An;-er and Fear, 
Matter. Fut the Idoros or Bounder flopped her, preferved 

„ her in the Pleroma, and reftored her to Perfedion. Sophia 
' then produced the Chrifl and the Holy Spirit, which broifoht 

the jeons to their laft perfection, and made every one of them 
contribute their utmoft to form the Saviour. Her Enthymefe, 
or ‘thought, dwelling near the Pleroma, perfe&ed by the 
Chrift, produced every thing that is in the world by its di- 
vers pafiions. I he Chrifl lent into it the Saviour, accom- 
panied with angels, who delivered it from its paffions, with- 
out annihilating it: from thence was formed corporeal mat- 
ter. And in this manner did they romance concerning God, 
nature, and the myfleries of the Chriftian religion. 

VALERIAN, or Valerianus, (Publius Licinius), em- 
peror of Rome, remarkable for his captivity and cruel treat- 
ment by Sapor I. king of Perfia. See Rome, n° 49 i . 

VALERIANA, in botany ; A genus of plants belong- 
ing to the clafs triandria and order monogynies, and in the na- 
tural fyflem arranged under the 48th order, aggregate. There 
is hardly any calyx; the corolla is monopetalous, gibbous at 
the bafe, lituated above the germen ; there is only one feed. 
Phere are 2 1 fpecies, only four of which are natives of Bri- 
tain, the officinalis, the locujia, the rubra, the dioica; of thefe 
only the officinalis is ufeful. The root of this plant is per- 
ennial: the flalk is upright, fmooth, channelled, round, 
branched, and rifes from two to four feet in height: the 
leaves on the item are placed in pairs upon fhort broad 
fheathes ; they are compofed of feveral lance-fhaped, parti- 
ally dentated, veined, fmooth pinnae, with an'odd one at the 
end, which is the largeft: the floral leaves are fpear-fhaped 
and pointed ; the flowers are fmall, of a white or purphih 
colour, and terminate the flem and branches in large bunch- 
es. It flowers in June, and commonly grows about hedges and 
woods. ) 

It is fuppofed to be the of Diofcorides and Galen, by 
vvhom it is mentioned as an aromatic and diuretic : it was 
flrll brought into eflimation in convulfive affeftions by Fa- 
bius Columna, who relates that he cured himfelf of an epi- 
lepfy by the root of this plant: we are told, however, that 
Columna buffered a relapfe of the diforder ; and no further 
accounts of the efficacy of valerian in epilepfy followed till 
thofe publifhed by Dominicus Panarolus fifty years after- 
wards, in which three cafes of its fuccefs-are given. To 
thefe may be added many other inflances of the good effe&s 
of valerian root in this difeafe} fince publifhed by Cruger, 
Schuchmann, Riverius, Sylvius, Marchant, Chomel, Sauva- 
ges, Tifibt, and others,' > i .. I; ■ O 

The advantages faid to be derived from this root in epi- 
lepfy caufed it to be tried in feveral other complaints termed 
nervous, particularly thofe produced by increaled mobility 
and irritability of the nervous fyftem, in which it has been 
found highly ferviceable. Bergius Hates its virtues to be 
antiipafmodic, diaphoretic, emmenago^ue, diuretic, anthel- 
mintic. i he root in lubftance is molt leffeftual,* and is 
ufually given in powder from a fcrnple to a dram-: its un-1 
pleafant flavour may be concealed by a fmall addition of mace. 
A tindlure of valerian in proof fpirit and in volatile fpirit are 
ordered in the London Pharmacopoeia.-—Cats are very fond of 
the imell of this root, and leem to be intoxicated by it. 

VALERIUS Maximus, a Latin hiflorian, fpning from 
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of which was born what we have now is only an abridgment of the work written Vatet 
by this celebrated hillorian, and that this abridgment was., . 
made by one Nepotian of Africa. However, this work is ,x'x?- \ 
well written, and contains a great number of memorable 
a&ions performed by the Greeks and Romans that are wor- ‘ 
thy of being read. 

VALET, a French term, ufed as a common name for all 
domeftic men-fervants employed in the more fervile offices, 
as grooms, footmen, coachmen, &c. But with us it is only 
ufed in the phrafe void de chambre, which is a fervant whofe 
office is to drefs and undrefs his mailer, &c. 

VALE! 1 A, a city of Malta, and capital of the ifland 
(fee Malta, n? 26). It is fituated in E. Long. 14. 34. 
N. Lat. 35. 54. 

VALETUDINARY, among medical writers, denotes a 
perfon of a weak and flckly cenilitution, and frequently out 
of order. 

VALID, in law, an appellation given to a6ls, deeds, 
Iran fadlions, &c. which are clothed with all the formalities 
requifite to their being put into execution, and to their be- 
ing admitted in a court of jullice. 

VALLADOLID, an ancient, large, and handfome city 
of Spain, in Old Caftile, and capital of a principality of the 
fame name, with a bifhop’s fee and an univerfity. It is fur« 
rounded with ftrong walls, embellifhed with handfome build- 
ings, large public fquares, piazzas, and fountains. It is large 
and populous, containing 11,000 houfes, with fine long and 
broad ftreets, and large high houfes, adorned with balconies. 
1 he market-place, called El Campo, is *700 paces in circum- 
ference, furrounded with a great number of convents, and is 
the place where the fairs are kept. There is another fquare 
in the middle of the city, furrounded with handfome brick 
houfes, having under them piazzas, where people may walk 
dry in all weathers. Within thefe piazzas merchants and 
tradefmen keep their fhops. All the houfes are of the fame 
height, being four llofies; and there are balconies at every 
window, of iron gilt.. In the whole there are 70 monafle- 
ries and nunneries ; the finefl of which is that of the Domi- 
nicans, remarkable f®r its church, which is one of the mofl 
magnificent in the city. The kings refided a long while at 
this place ; and the royal palace, which Hill remains, is of 
very large extent, though but two Hones high ; within are 
fine paintings of various kinds, and at one of the corners a 
curious clock, made in the fame manner as that of Strafburg. 
The houfe of the inquifition is an odd fort of Hrudlure, for 
there are no windows, but a few holes to let in the light. The 
environs of the city are a fine plain, covered with gardens, 
orchards, vineyards, meadows, and fields. It is feated on the 
rivers Elcurva and Pefuerga, in W. Long. 4. 25. N. Lat. 
41. 50. 

V ALUE, in commerce, denotes the price or worth of any 
thing. i ) . 

VALVE, in hydraulics, pneumatics, &c. is a kind of lid 
or cover of a tube or -vefTt! fo contrived as to open one1 way, 
but which, the more forcibly it is prefied the-other way, th<e 
rlnfe’- it- fWa the aperture; fo that It either admits the eri- clofer it Hurt 
trance of ,.a fluid into the tube or veflel, and prevents its re- 
turn; or admits its efcape, and prevents its re-entrance. 

Valve1,1 in anatomy, a thin membrane applied on feveral 
. . -  > -r e»  cavities and veflels of the body, to afford a pafiavc to certain me families of the Valem and Fabn, which made him takes humours going one Way, and prevent their reflux towards 

the name of Fa/erius Maximus. He flmdied polite literature,! theiplace from whence "they came. 
V AMPYRE, a fpecies of bati See Vespertilto. 
VAN, a-term derived from the French avanl, or avaunt, 

%nih ing before or foremoiVof'any thing; thus-we fay, the 
varhgnard of the army, &c ' error.’: 

.. A ANBRUGH (Sir John), a celebrated Englifh drama- 
tic'writer and architect, was defeended of a family in Che~ 

4 I flute 

and afterwards followed Sextus Pompey to the wars. At 
his return he compoled an account of the aftions and remark-; 
able layings of the Romans and other great men ; and dedi- 
cated that work to the emperor Tiberius. Mahy of the learn- 
ed think that this is the fame that is now extant,. antLbears; 
the name of Valerius Maximus!; but others maintain,’ that 
•Vol. XVIII. Part II. 
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Vandtellfa winch came ffom France, though by his name-he ap~r 

pears to have been originally of Dutdi exttaftion. lie was 
born at nt the rpicjdle of the reign of Charles II. and recei- 
ved a liberal education. His fxril comedy, called the Relupfe, 
or Virtue tn Danger, was aided in the year 1697 with great 
applaufe; which gave him inch encouragement, that he; wrote 
eleven more comedies. He was the friend of Mr Congreve, 
whofe’genius was-natorally turned far dramatic performances; 
aud thefe two gave new life-to the Englifh flagei and refto- 
red its reputation, which had been for fame time finkin.; : but 
their making vicious perfons their. mo(t, amiable and.linking 
chara&ers, and their bordering too.much on obfcenity, could 
be of no fervi.ee to the caufe of virtue ; and therefore, it was 
not without rcafon that they were attacked by Mr Collier,A 
ia his piece on the Immorality-and Proftnencfs of the Stage. 
However, eithey.the reputaticHi- Sir Joh!n gamedr by his co-t 
medics, or his fltill in architecture, procured him very_CoufiH> 
defable advantages. He was appointed Clarencieut king, at 
arms, which he afterwards dii-poted ofi- In j-y 16.hta:,W?.s ap-* 
jrrrintef f urveyo-r, o£,the works at Gkeeawch hoiip.ttal; he was 1 
like wife made comptroller-general ;M,hi8im§jfclt-y’s'wsorks,. and j 
furveyor of all the-gardens uud waters He was ^ani able ar- 
chitedi; but his. pei'formance& in that wfey are eldbemed heagyi 
Under his direction were-raiCef, m -houfe. ia: Oxiord- 
fbire, Claremont: in S.urry, aitd his own. houle at Wlikehall.-j 
He died of a quinfey in 17^61. 

V ANDELLIA, in,botany-}^ genus of plants belonging 
to the cla-fs ■didj/namia-.asdjdrdeft (tngiafj)eriniat The calyx is) 
fubquadrifid ; the corolla 1 i&gyttt pth£ t^o .&xteriqiroiiki.n«its 
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fliort,’ taking his mailer’s pallet and brufhes, he fneeeeded fo Vam 
well, that his companions imagined Rubens would overlook 
it. They were miitaken ; for Rubens at his return knew 
immediately that fume one had touched upon his perform- 
ance : calling his difciples, he alked them why any one had 
dared, to meddle with his painting ? r lrty. were fome time 
doubtful whether they fhould. conftfs ;or deny, the fadt. 
Threats at length prevailed: they.dwned.that Vandyck had 
thrown h.is hat upon it. Upon- this, clofefing Vandyok, 
inflead of chiding him, he.told him, that'“ it was proper 
and even neceffary for him to tiavel into Italy, the only 
fchool that produced excellent painters; and that, if he- 
would take his advice, he would, arrive at the higheft per- 
feskion*”' Vapdyck replied, that ‘f -he was very defirous of 
it; but that his purfeiwas riot equal to fuel) a journey* and 
that he feared he fhould be obliged: to iell his-hat on the 
roadf” Rubens affured him that that, ihould be his con- 
cern ; and accordingly, a few days after, he made him a 
prefect of a .put ie full of piftoles, and added to that gift 
a-dapple grey horfe, of great beauty, to carry him thither. 
Ip returmfor this, Vandyck painted his maker a ch.mney- 
piece and; afterwards let: out for t Italy, about the year 
1-62.1; being-, then about -2% [or 22 years of aue. Having 
ft aid a fhwt time at .R-ome, He'removed to Venice, where he 
attained the beautiful-colouring."of Titian, Paul Veroneie,, 
and the Venetiah fchool, which appeared from the many ex- 
cellent pictures.-he drew at Genoa. 

After having (pent a few years abroad, he returned to 
Flanders, with 4o noble, fo eafy, and. natural a manner of 

proceed from t-lve dife o-f tfre hpiohtlie oonolla ; the antbeife pfa-m-iingj that I itian himfelf was hardiy his iupenor; and 
are connefted ; the capfule is uiyl§cular aml polyfpeuncua., 
There is only;ope IjwcijesfkiKwo, tbe.djjfvfa. o . > 1 . 

VAN-DtEMEy’s LA.Np. See L)u:mi-n., 
VANDYCK ( Sir Anthony),-amulebrated painter, was 

bornat Antwerp in the year ry pp. It is laid that Vandyck’s 
mother wa§ palEonately fqnd'off:emb.Koidery, that fhe excel- 
led'in it, and embi oidertd iever^l- hihon'eabiubjeefs wjth fuel)/ 
fuirprifing-fkill, that they have’ been eikemed mafeerpidees by - 
pro'Tie ills in-that art. Reing dfcfirous to.iliavc .her fon in^t 
ibudfed in-the hrfi rudiments 9f.grammar, fhjes began, by lend- 
ing him to fchoo.l to learn rending; and writing, As-he hadl 
ink, paper, and pens, at,command, he amr,fed himfelf more, 
with dj awing,figures and? other flight fketehes, than,with ma- 
king letters. One,day. Ids.natter having, threatened to whip 
one oldrisfehooh/eilows^yaRdyck. positively afihned him,!that 
he need noti fe^r Idsp:^fiads thwate, as he would takie-cflte to: 
prevent his receiving the- thveafcensd> corretffdn.-—‘V'How? 
io ?” replied Ids fchoolr{tllow> “ i.’il. paint (replied Vau- 
dyck) a lace cn your ppU'eriors which he did.-with fuel) 
fltill, that when the mafter drew up the curtain, he laughed 
fo immoderately that he forgave5 the.culprit. - A fter. giving 

no other mailer could egual him in portraits. Soon after 
hirS return, he accidentally met with D. i criers, who ac- 
cbfted him with'great politeness, and afked him whether he 
had much bufmeis iince he came from Rome ? “ What bu- 
finefs, think you, can I have had time to*do (replied Van- 
dyck)? I amoriiyjufl arrived here: Would you believe,, 
that I offered to. draw that fat brewer’s picture who juft 
p-affed by us for Uvo piftolos, and that the iooby laughed in 
my face, jayhig? it was too dear ? I affmre you;, that if the 
cards do not,turn up better, 1 flaall make no long, flay at, 
lirutfcla.” Soon after this, he painted thole two famous 
pictures, the Nativity and a dying-Chrift ; the firii in the 
par.ifh church, The iecond in that of the Capuchins, at Tew 
raowi.. i • i.. . : : 1 ! : 11 

When he was in Flolland h-e was very defn-qus tovfee Fra*, 
cig Hah ,tlie patutgr, who hadigileat ; reputation ^hen for por- 
traits. On entering his 100m, he afked tb-hkve. jtis pkdure 
driawnd ? HaW,' wrhodkhew- Vandyek brdy by f unTr- 
td>ok, it,* and, went io work. The latter feeing:hi9; head ir- 
nifhed!, rof^ up, fairing, that, it was a ttriktng hkenefs, Al- 
terwaTs ,he propofed t(> Hals, that if he would.fit in return. 

feveral early proofs of his excellent genius, he became the he w’ould alfo-draw his pidfure; to which Hals having agreed, 
diff'.ipje'of the iiluftrious Rubens- in the churekot the A’u- mcrelyifrpm curiohty, exclaimedyon feeing hispiflrne 10 icon 
guttme§.#t. Arirtweip, ah the high altar-, is a:-celebrated pic- fmiflicd, “'Thou ariithe devil,, or elfe Vandyck:” This pic- 
ture of Rubens, raorefenting,.In-dilie part, the Virgin Maryj ture ofiHnls hasbecn-iengraived by.Colldr.at therHanie. 
fiVting ivith-tl)^-child jivfus in her lap,, and j’n another-parrfe* . Vaadyuk, fthdin^nhe could not make a fortune in hteowri 
ie-verai-faints, made and-female, ftanding-. ; The-bt call of oner country; took-k ve/olutjioni of •going over into England. Ac* 
of thefe, St Sebaitian, is faid to have been-painted by Van- 
dyck when he was only, a difciple of Rubens; .'This great 
mailer being engaged one daivr abroad, hisdifciples .went unto, 
hia- p^jntH*g;.frf)oqa»!1Mvl»ppi->-afte®>'hayM)^/beeai fome-ithneveta-l   r ,  f ^ 
ployed in admiring his works, they Tegau-to play or romp: facility,.and for wliich hb charged ,a-very lugh1pvice, accor 
m iuch a, mvnner, that the ^chalH35, \wliich. was iogito ihe initrudtions! which had: been givcu him on that 
7iut»yet dry, wap..br,u^icdlawayeby?-.athat throwatat random., tread-.-. -It isiafirmed; that for iome ot them hereceivtdToo 
T his, lecciderT put - am end to, their play-; they, were very- guineas, apiece. He foon found himfelf loaded with lionoms 
anxious, to refiore it, fearing that it (Rubens difeovered itv and-, riches ; and as he, liad a nobk and .generous heart, be 
hey ihould aiHb^ di^car^ed. At length it vras agweed that made,.aiiivure .ftiitable to his fortune. He married on^ ^ 

Anthony fhould, undertake to mend tire faint’s hueaft. Li. the. taindt ladies ofthe Engliih court, a daughter of the or Rutiivaiij 

cnrdrnifly -he borrowed fome-guineas of Teniers, andfttout, 
fumifhed with.letters of recommendation. .His fupenor ge- 
nius foon brought himl into great reputation ; and above all, 
Ik excelled in portraits, which he drew whhan inconceivable 
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Ruthven, earl of Cowry; although (he W butHttk 
for tone, ma,nta,nod her wrth a graodeor a„fWeraUe her 
birth. He himfelr was generally richly drefTed ; his coach 

“ and 'I'W-f .rrc ■"agnificent, and his relive was“„. meroos; k,s table was elegant, and plentifully farnbhed 
and he often ™tertai„ed hrs guefts after dinner with a con! 
cert performed by the bell Engjift nn,fici,ns of Lond°" 
In fliort, his houfe was fo frequented by perfons of the 
greateft quality of both fexes, that his apartments ra.he^ 
refembled the court of a prince than the lodgings of - 
painter. Notw,th(land,„g this expel,ce, he aiilalfed great 
weald,; when a chemill had the art to inhnuate himleKCnto 
h,s efteem, and mfpired him with a define of eonvertino coo- 
per into gold; but the fecret had no other effea. than ma- 
king him convert his gold into fmoke. .Rubens being in. 
formed of It, wrote to his difciple : he acknowledged his er- 
ror, and correfted ,t. At length Vandyek being at an early 
age fubjeft to the gout, ,t undermined him bv degrees and 
earned him to the grave in the year , 64,, at the ale of 43 
He was buried ln bt Paul’s ; and left ,0 his heii's a conV 

trlrn^ '’ WhlCh f°mC iavc made t0 amount to 4q,oool 
VANE, a thm fnp of bunting hung to the maft-head, or 

fome otner confptcuous place in the fiiip, to fhow the direc- 
tion of the wind. It is commonly fewed upon a wooden 
.rame called theJtoJ, which contains two holes whereby to 
flip over the fpmdle, upon which it turns about as'the wind 
changes. , 

See Epidendrum. .-1 OUlv in philofophy, the particles of bodies rarefied 
■by heat, and thus rendered fpeciiically lighter thanAhe at- 
mofphtre, in which they rife to a confiderable height. See 
Evaporation, Damp,.Gas, &c. . 

Many kinds of vapour are unfriendly to animal life, but 
the molt noxious are thofe which arife from metallic lab- 
fiances. In the imeltmg and refining of lead, a white va- 
pour anfes, which, filing upon the grafs in the neighbour- 
hood imparts a poifonous quality to it, fo that the cattle 
which feed there will die and in like manner ftagnant wa- 
ters impregnated with this vapour will kill fifh.' In fame 
places the earth exhales vapours of a very noxious quality ; 
fuch as the Grotto del Cam. and other places in Italy, where 
a mephitic vapour conftantly hovers overs the furface of the 
ground,_ proving mftantly fatal to fuch animals as are im- 
merted in it. In lome parts of the world there have been 
mftances of people killed, and almoft torn to pieces, by a va- 
pour fuddenly burftmg out of the earth under their feet. 

Of the aqueous vapour raifed from the earth by the fun’s 
heat are formed the clouds; but though thefe are commonly 
at no great diftance from the earth, we caiinot from thence 
determine the height to which the vapours afeend. Indeed, 
confidering the great propenfity of water, and even quick- 
Inver, to evapor te in the moft perfeft vacuum we can make, 

his Ine;ns Probabk tbat any limit can be fixed for tnio aiemt. See Weather. 
• Fa.pouk^ >ox;ous, method of diffipating. The followiW 

ST '"e.tbod„of djffiMtmg thi noxious vapours coim 
t , 1-y.1°U?p In wells and other fubterraneous places, is rela- ul in the franf. Phdadel. by Mr Robinfon of Philadelphia 

1 inventor. “ Alter various unfuccefsful trials (fays he), 
was led to con filer how I could convey a large quantity 

finn t0 the b0tt°m or thc welb inPP°- 
Wnlmh hC W°U d nccefrarily way to the pure air. th this view I procured a pair of fmith’s bellows, fixed 

> a wooden frame, fo as to work in the fame manner as at 

vwli j 8 apparatus being placed at the edge of the e"f °f > k them tube (Ihe hole of a fire-engine) 
as elofely adapted to the nofe of the bellows, and the'other 
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end was thrown into the well, reaching within one font cf Vapour* 
thc bottom. At this time the well was fo imeAed, -that a 

-candle would not .bum at a fiiort difiar.ee from the-top; fcut 
Vari'a‘;or' 

arter blowing with my bellows ordy'half an hour, the candle 
burned bright at the bottom; then,, without farther difficulty, 
I proceeded in the work, and finiflied my well. Wells are 
often made hr a very flight manner, owing to the-difficulty 
of working in them, and there have been feyeraE ratal m- 
ftances of the danger attending the workmen ; but, by the 
above method, there is neither difficulty nor danger in com- 
pleting the vvork with the utmoft folidity. It Is obvious, 
that in clean ling vaults, and working in any other dubterra! 
neous place, fubjea to damps as they are called, the -fame 
method muft be attended with the fame beneficial effea.” 

Vapours, in medicine, a difeafe-properly called hps, or 
the hypvchondrtacaldifeaje,; and in men particularly, the. Afe/. 
oee M-EDigine, n° 276 and 321. 

, chemiftry, a term applied to a chemifi’s bath or heat, wherein a body is placed fo as to receive the 
fumes of boding water. It confifts of two veffels, difpoled over 
one another in inch manner as that the vapour raifed from 

• he water contained in the lower heats the matter inclofcd m 
.tne upper. ft is very commodious for the difillhWpf o'do- 
ruerous waters, and.the drawing of fpirit of wine. " 

V e alio uie the term <u ijiaur-katb, when a fii-k perfon is 
made to receive the vapours arifing from fome liquid matter 
p aetd over a -fire. .Many contrivances have been nropofed, 

,°‘ Uns P1;' ?0^ ? and their expediency and-utility are beft known to thofe who are eonv.eriant in this bufinels. A late 
writer has kiggdled a new conffru&ion of vapour'baths: 

.and the whole apparatus is reduced to a tin-boilei;, tin pipes 
wrapped-m flannel, .anda deal box with a cotton covA," for 
tue receptuon of the body and circulation of the vapour. 

VARf, in medicine, little, hard, and ruddy tumors, 
which frequently mfell the faces of young perfons of a hot 
tempei ament of body. 

V. y.ivIAl ION of the Compafs, is the deviation of the 
magnetic or manner’s needle from the meridian or true 
nortn and fouth line. On the continent it is called the 
Mchnation of the magnetic needle; and this Is a better term, 
tor icafons which will appear by and by. 

Our readers know, that the needle of a mariner’s com- 
pafs is a fmall.magnet, exaAly poifed on its middle, and 
turning freely ,n a horizontal direftion on a fearp point, fo 

Jain mtIf in tHc Plane °f the magnetic 
k ’ 1 ' ^ e need h?1 ad(:l a«y thing on this head to what dLllvercd 111 the articles Compass and A-zimuth 

About the_ time that the polarity of the magnet was 

fromt h” u Eur°pe,.whether oribnnally, or as imported from China, the magnetic direaion, both in Europe and 
in China, was nearly m the plane of the meridian. It was 
therefore an meflimable preient to the mariner, giving him 
afure direaion m his courfe through the pathlefs ocean. 

by the time that the European navigators had engaged 
in their adventurous voyaoes to far diftant fhores, the devi- 
ation ot the compafs needle from the meridian was very 

thf-I 1.niM,roPe 5 and ^ is fomewhat furprifing that the Dutch and Portuguefe navigators did not obierve it on 
their own c Tbe fon ()f Columbus pdkively fays, 
that it was obferved by his father in his firft vQva ^to A. 
menea, and made his companions fo anxious left they ftiould 
not find the way back again to their awn, country, that 

ey mutinied and rehrfed to proceed. It is furprifing that 
any ifhould doubt of its being known to this celebrated na- 
vigatoi, becaufe he even endeavours to account for it By 
iuppofing the needle always to point to a fixed point of the 
heavens, different from the pole of the world, which he calls 
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the point atiraShve. It is at any rate certain that Gonzales 
Oviedo and Sebaftian Cabot ob erved it in their voyage . 
Indeed it could not poffibly efcape them; for in fom 
narts of their feveral tracks the needle deviated above. 2^ 
decrees from the meridian ; and the rudeft dead reckoning, 
made on the fuppofition of the needle P0’^ 
and fouth, muft have thrown the navigators into the utmoit 
confufion. It would indeed be very difficult for them, un- 
prepared for this fource of error, to make any tolerable 
Sat its quantity, till they got to feme place on fho e 
where they 2ould draw a meridian line. But ^now that 
fpheiical trigonometry was at that time abundantly familiar 
ifthe mathematician^ of Europe, and that no perfon pre- 
tended to take the command of a fhip bound t . 
port that was not much more informed m this fcience t 
moft mafters of (hips are now-a-days. It could not be ong, 
therefore, before the methods were given them for d.c 
vering the variation of the compafs by obfervation of Am 
pmtudes and Azimuths, as is prafti ed at prefent (fee 
each of thefe articles). But the deviation -mpa s 
from the meridian was not generally allowed by mah 
maticians, who had not yet become fenfible of ^ y 

of quitting the Ariftotelean trammels, in^ft^tmg 
ture by experiments. They rather chofe cO cha h 
navigators with inaccuracy in. their obfehiation^than the 
ichcwlmen with error in principles, ^dro cle Medina at 
Valladolid, in his Jrte de Novtggar, pubhfhedin S^,? 
tivelv denies the variation of the compafs. But the concur 
ring^eports of the commanders of (hips on diftant voyages, 
in a'few years, obliged the landfmen in their clofets to give up 
Se point; and Martin Cortez, in a treat,fe of navigation, 
printed at Seville before 1556, treats it as a thing completely 
Alablifhed, and gives rules and inftruments for j ^ 
its quantity. About the year 1580 Norman pubhihed his 
diicovery If the dip of the needle, and fpeaks largely o 
the horizontal deviation from the plane of the mendian 
and attributes it to the attradion of a point, not in 
hcaverts, but trt the earth, and deferibes ■-tM’ fy wh.ch 
he hoped to fmd its place. To the thtrd, and all the fab 

■ icquent editions of Norman’s book (called the new attrac- 
tive), was fubjoined a differtation by Mr Burroughs, comp- 
.roller of thi navy, on the variation of the compafs,.,. 
which are recorded the quantity of this, deviation in ma y 
.places • and he laments the obftacle which it caufes to.ua- 
vieatio’n by its total uncertainty previous to obfervation. 
The author indeed offers a fort of rule for computing it a 
priori, founded on feme conjeaure as to its caufe; but, 
with the modefty and candour of a gentleman, acknowledges 
that this is but a guefs, and intreats all navigators to be ar- 
duous in their obiervations, and liberal in communicating 
them to the public ; conjuring them to conhder, that an m- 
terefted regard to their own private advantage, by conceal- 
ing- their knowledge, may prove the ihipwreck of thmifands 
ofbrave men. Accordingly obfervations were liberanycon- 
tributed from time to time, and were pubhflied in the lub- 
feauent treatifes on navigation. . , 
'^But in 1635 the mariners were thrown into a new and 

-real perplexity, by the publication of a Dtfcourfe mathema- 
tical 0n the variation of the Magnetical Needle, by Mr Henry 
rillebrand Grelham profeffor of aftronomy. He had com- 
pared the variations obl'erved at London by Burroughs, Gun- 
ter and himfelf, and found that the north end of the mari- 
net-’s needle was gradually drawing more to the weftward 
For Norman and Burroughs had obferved it to point about 

■ 114 de^ees to the eaft of the north m 1 58®’ Gunter found 
'its deviation only 6^ in 1622, and he himfelf had. obferved 

only 40 in 1634 i and it has been found to deviate more 
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and more to the weftward ever fmee, as may be feen from Vana. 
the following little table in Waddington’s Navigation. nr 

London. 
1576 Norman Ilc,i5 Eaft. 
1580 Burroughs 11.17 
1622 Gunter 6.12 
1634 Gillebrand 4» 5 
1662 c5, 0 

1666 Sellers 0.34 Weft 
1670 z-06 

• 1672 2.30 
1700 9-4° 

,x 1720 13-— 
1740 16.xo 
1760 
Jyy^_ 22.20 
1778 Phil. Ttanf. 22.ti 

Mr Bond, teacher of mathematics in London, and em- 
ployed to take care of and improve the impreffions of the 
popular treatifes of navigation, about the 1650, decla- 
red, in a work called the “ Seaman’s Kalendar,” that he 
had difeovered the true progrefs of the deviation of the 
compafs ; and publifhed in another work, called the “ Lon- 
gitude Found,” a table of the variation for 50 years. This 
was, however, a very gratuitous fort of prognoftication, 
not founded on any well-grounded principles ; and though 
it tallied very well with the obfervations made in London, 
which (bowed a gradual motion to the weftward at the rate 
of 12' annually, by no means agreed with the obferva- 
tions made in other places. See Phil. Tranf. 1668. 

But this glad news to navigators foon loft its credit : tor 
the inconfiftency with obfervation appeared more and mo.e 
every day, and all were anxious to difeover fome general 
rule,'' by which a near guefs at leaft might be made as to 
the direftion of the needle in the moft frequented feas. Mr 
Halley, one of the firil geometers and moft zealous phrlo- 
fophers of the laft century, recommended the matter in the 
moft earned manner to the attention of government; and, 
after much unwearied felicitation, obtained a (hip to be lent, 
on a voyage of difeovery for this very purpofe. He got 
the command of this (hip, in which he repeatedly traverfed 
the Atlantic Ocean, and went as far as the 50th degree ot 
fouthern latitude. See his very curious fpeculations on this 
fubjea in the Phil. Tranf. 1683 and 1692. 

After he had colleaed a prodigious number of obierva- 
tions made by others, and compared them with his own, he 
publifhed in J700 a fynoptieal account of them in a very 
ingenious form of a fea-chart, where the ocean was crofted 
by a number of lines paffing through thofe. planes where 
the compafs had the fame deviation. Thus, m every point 
of one line there was n® variation in 1700; in every point 
of another line the compafs had 20 degrees of eaft variation; 
and in every point of a third line it had zo* of weft varia- 
tion. Thefe lines have fmee been called Halleyan lines, 
01 curves. This chart was received with umverfal applaule, 
and was undoubtedly one of the moft valuable prefents that 
feience has made to the arts. But though recommended 
with all the earneftnefs which its importance merited,"it 
was offered with the candour and the caution that charac. 
terifes a real philofopher ardently zealous for the propaga- 
tion of true knowledge. Its illuftrious author reminds the 
public of the inaccuracy of obfervations colleaed from every 
quarter, many of them made by perfons not fufficiently m- 
ftruaed, nor provided with proper inftruments; many a o 
without dates, and moft of them differing, in their dates, 
fo that fome redudion was neceffary for all, in order to bring 
them to a common epoch ; and this muft be made without 
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Vantton- having an unqueftionable principle on which to proceed. 

He laid, that he plainly faw that the change of variation 
was very different in different places, and in the fame place at 
different times: and confeffes that he had not difeovered any 
general principle by which thefe changes could be connefted. 

Halley’s Variation Chart, however, was of immenfe ufe ; 
but it became gradually lefs valuable, and in 1745 was 
exceedingly erroneous. This made Meffrs Mountaim and 
Dodfon, fellows of the Royal Society, apply to the admi- 
rality and to the great trading companies for permiffion to 
infpeft their records, and to extract from them the obferva- 
tions of the variations made by their officers. They got all 
the affillance they could demand ; and, after having com- 
pared above 50,000 obfervations, they compofed new va- 
riation charts, fitted for 1745 and 1756. 

The polarity of the magnetic needle, and a general tho’ 
intricate connection between its pofitions in all parts of the 
world, naturally caufes the philoi'opher to ipeculate about 
its caufe. We fee that Cortez aferibed it to the attraction 
of an eccentric point, and that Bond thought that this point 
was placed not in the heavens, but in the earth. This no- 

j tion made the bafis of the famous Theory of Magnetifm of 
Dr Gilbert of Colchefter, the fiift fpebimen of experimen- 
tal philofophy which has been given to the public. It was 
publifhed about the year 1600 : he was an intimate ac- 
quaintance of the great experimental philofopher lord Bacon, 
and proceeded entirely according to the plan laid down by 
that illuflrious leader in his Novum Organum Scientiarum. 

Gilbert afferted that the earth was a great magnet, and 
that all the phenomena of the mariner’s compafs were the 
effeCts of this magnetifm. He fhowed at leaft that thefe 
phenomena were precifely fuch as would refult from fuch a 
conftitution of the earth ; that is, that the pofitions of the 
mariner’s needle in different parts of the earth w-ere precifely 
the fame with thofe of a fmall magnet fimilarly fituated with 

|i , refpeCt to a very large one. Although he had made more 
magnetic experiments than all that had gone before him 

| put together, ftill the magnetical phenomena were but fcan- 
tily known till long after. But Gilbert’s theory (for fo it 
muft be truly efleemed) of the magnetical phenomena is 
now completely confirmed. The whole of it may be under- 
ftood from the following generr.l propofition. 

I> . Let NS (fig. 1.) be a magnet, of which N is the north 
Bx; and S the fouth pole : Let n r be any oblong piece of iron, 

poifed on a point c like a compafs needle. It will arrange 
itlelf in a pofition ncs precifely the fame with that which 
would be afiumed by a compafs needle of the fame fize and 
ftiape, having n for its north and s its fouth pole. And 
while the piece of iron remains in this pofition, it will be 
in all refpe&s a magnet fimilar to the real compafs needle. 
The pole « will at traCl the fouth pole of a fmall magnetifed 
needle, and repel its north pole. If a paper be held over 
ns, and fine iron-filings be ftrewed on it, they will arrange 
themfelves into curves ifilling from one of its ends and ter- 

f minating at the other, in the lame manner as they will 
do when firewed on a paper held over a real compafs 
needle. But this magnetifm is quite temporary ; for if 
the piece of iron ns be turned the other way, placing n 
where s now is, it will remain there, and will exhibit the 

I fame phenomena. We may here add, that if ns be almoft 
infinitely fmall in compariion of NS, the line n s will be in 

j fuch a pofition that if s a, s h, be drawn parallel to N c, 
I S r, we lhall have s a to s b as the force of the pole N to 

the force of the pole S. And this is tire true caufe of 
that curious dilpofition of iron-filings when ftrewed round a 
magnet. Each fragment becomes a momentary magnet, 
and arranges rtfelf in the true magnetic direftion; and when 
io arranged, attraCts the two adjoining fragments, and co- 
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operates with the forces, which alfo arrange them. “We Variation, 
throw this out to the ingenious mechanician as the foun- 
dation of a complete theory of the magnetical phenomena. 
When the filings are infinitely fine, the curves Nc S have 
this property, that, drawing the tangent nc s, we always 
have s a 1 s b zz force of N : force of S ; and thus we may 
approximate at pleafure to the law of magnetic attraction 
and repulfion. The public may expeft to have foon a theo- 
ry of magnetifm founded on this principle, and applied with 
the completed: fuccefs to every phenomenon yet obferved. 

Now, to apply this theory to the point in hand.—Let ns 
(fig. 2.) be a fmall compafs needle, of which n is the north 
and j- the fouth pole : let this needle be poifed horizontally 
on the pin c d; and let rl s' be the pofition of the dipping 
needle. Take any long bar of common iron, and hold it 
upright, or nearly fo, as reprefented by AB. The lower 
end B will repel the pole n and will attraft the pole s, thu# 
exhibiting the properties of a north pole of the bar AB. 
Keeping B in its place, turn the bar round B' as a centre, 
till it come into the pofition A'B nearly parallel to n'x'. 
You will obferve the compafs needle ns attrad the end B' 
with either pole n or s, when B,A, is in the pofition B' «. 
perpendicular to the diredion n' sf of the dipping neeedle i 
and when the bar has come into the pofition B'A', the up- 
per end B' will fhow itfelf to be a fouth pole by attracting 
n and repelling s.. This beautiful experiment was exhibited 
to the Royal Society in 1673 ^7 Mr Hindihaw. 
, Frotr> this it appears, that the great magnet in the earth 
induces a momentary magnetifm on foft iron precifely as a 
common magnet would do. Therefore (fays Dr Gilbert) 
it induces permanent magnetifm on magnetifable ores of 
iron, fuch as loadftones, in the fame manner as a great load- 
ftone would do j and it affeCls the magnetifm already im- 
parted to a piece of tempered fteel precifely as any other 
great magnet would. 

Therefore the needle of the mariner’s compafs in every 
part of the world arranges itfelf in the magnetic direction, f» 
that, if poifed as a dipping needle fiiould be, it will be a tan- 
gent to one of the curves N c S of fig. 1. The horizontal, 
needle being fo poifed as to be capable of playing only in a 
horizontal plane, will only arrange itfelf in the plane of the tri- 
angle N r S. I hat end of fit which has the fame magnetifm 
with the fouth pole S of the great magnet included in the 
earth will be turned towards its north pole N. Therefore 
what we call the north pole of a needle or magnet really 
has the magnetifm of the fouth pole oi the great primitive 
magnet. If the line NS be called the axis! apd N and' 8 
the poles of this great magnet, the plane of any one of 
thefe curves N r S will cut the earth’s furface in the circum- 
ference of a circle, great or fmall according as the plane 
does or does not pafs through the centre of the earth. 

Hr Halley’s firft thought was, that the north pole of the 
great magnet or loadftone which was included in the bowels 
of the earth was not far from Baffin’s Bay, and its fouth 
pole in the Indian ocean fouth-weft from New Zealand. 
But he could not find any pofitions of thefe two poles which 
would give the needle that particular pofition which it was 
obferved to afilime in different parts of the world ; and he 
concluded that the great terreftrial loadftone had four irre- 
gular poles (a thing not unfrequent in natural loadftones, 
and eafily producible at pleafure), two of which are ftronger 
and two weaker. When the compafs is at a great diftance 
from the two north poles, it is affeaed fo as to be direded 
nearly in a plane palling through the ftrongeft. But if we 
approach it much more to the vveakeft, the greater vicinity 
will compenfate for the fmaller abfolute force of the weak 
pole, and occafion confiderable irregularities. The appear- 
ances are favourable to this opinion. If this be the real 
a CGQ» 
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.Variation. corifUtutlon of the great magnet, it is almoft a defperate 

ta^ to alcertain by computation what will be the pofition 
of the needle. Halley feems to have defpnired ; for he was 
bath an elegant and a molt expert mathematician, and it 
would have coll him little trouble to alcertain the places of 
two poles only, and the diredlion which thefe would have 
given to the needle. But to fay what would be its pofition 
when adled on by four poles, it was neceffary to know the 
law by which the magnetic adtion varied by a variation of 
difiance ; and even when this is known, the computation 
would have been exceedingly difficult. 

In order to account for the change of variation, Dr 
Halley fuppofes this internal magnet not to adhere to the 
external fhell which we inhabit, but to foim a nucleus or 
kernel detached from it on all fides, and to be fo poited as to 
revolve freely round an axis, of which he hoped to difeover 
<the pofition by obfervation of the compals. The philofo- 
pher will find nothing in this ingenious hypotheiis iricon- 
iiftent with our knowledge of nature. Dr Halley imagined 
:that the nucleus revolved from eaft to weft round the fame 
-axis with the earth. Thus the poles of the magnet would 
change their pofitions relatively to the earth’s furface, and 
thi< would change the diresfhion of the compafs needle. 

The great Euler, whole delight it was always to engage 
In the moft difficult mathematical refearches and computa- 
tions, undertook to afeertain the pofition of the needle in 
every part of the earth. His diflertation on this fubjedt is 
to be feen in the 13th volume of the Memoirs or the Royal 
Academy of Berlin, and is exceedingly beautiful, abounding 
in thole analytical tours d’adrejjk in which he iurpaffed all 
the world. He has reduced the computation to a wonder- 
ful fimplicity. 

He found, however, that four poles would engage him 
in an analyiis which would be exceffively intricate, and has 
contented himfelf with computing for two only ; oblerving 
.that this fuppofition agrees fo well with obiervation, that 
it is highly probable that this is the real conftitution of the 
terreftrial magnet, and that the coincidence would have 
been perfed if he had hit on the due pofitions of the two 
poles. He places one of them in lat. 76° north, and long. 
96° weft from Teneriffe. The fouth pole is placed in lat. 
$8° fouth, and long. 158° weft from Teneriffe. Thefe are 
their fituations for 1757. —Mr Euler has annexed to his 
differtation a chart of Halleyan curves fuited to thefe af- 
ffumptions, and fitted to the year 1757. 

It muft be acknowledged, that the general courfe of the 
variations according to this theory greatly refembles the 
real ftate of things; and we cannot but own ourlelves highly 
indebted to this great mathematician for having made lo fine 
a fir ft attempt. He has improved it very conliderably in 
.another differtation in the 22d volume of thefe memoirs. 
But there are ftill fuch great differences, that the theory is 
of no fervice to the navigator, and it only ferves as an ex- 
cellent model for a farther profecution of the fubjed. Smce- 
that time another large variation chart has been publifhed, 
fitted to a late period ; but the public has not fufficient 
information of the authorities or obfervations on which it 
is founded. 

The great objed in all thefe charts is to facilitate the 
difeovery of a flip’s longitude at fea. For the lines of va- 
riation being drawn on the chart, and the variation and the 
latitude being obferved at fea, we have only to look on the 
chart for the interfedion of the parallel of obferved latitude 
and the Halleyan curve of obferved variation. L his inter- 
fedion muft be the place of the flip. This being the pur- 
pofe, the Halleyan lines are of great fervice ; but they do 
not give us a ready conception of the diredion of the needle. 
f&Vc have always to imagine a line drawn through the point, 
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cutting the meridian in the angle correfponding to tire Hal. V| 
leyan line. We fhoukl learn the general magnetic affec- 
tions of the globe much better if a number of magnetic 
meridians were drawn. Thefe are the interfedions of the 
earth’s furface with planes paffing through the magnetical 
axis, cutting one another in angles of 50 or io°. This would 
both (how us the places of the magnetic poles much more 
clearly, and would, in every place, fhow us at once the di- 
redion of thetieedle. In all thole places where thefe magne- 
tical curves touch the meridians, there is no variation ; and 
the variation in every other place is the angle contained be- 
tween thefe magnetical meridians and the true ones. 

The program of a work of this kind has been ptiblifhed 
by a Mr Churchman, wiho appears to have err gaged in the 
inveftigation with great zeal and confiderable opportunities. 
He had been employed in feme operations connedei with 
furveys of the back leMlements in North America. It is 
pretty certain that the north magnetic pole (or point, as Mr 
Churchman choofes to call it) is not far removed from the 
ilations given it by Halley and Euler; and there feems no 
doubt but that in the countries between Hudfon’s Bay and 
the weftern coafts of North America the needle will have 
every pofition with refped to the terreftrial meridian, fo that 
the north end of a compafs needle will even point due fouth 
in feveral places. Mr Churchman has foheited affiitance 
from all quarters, to enable him to traverfe the whole of 
that inhofpitable country with the compals in his hand. It 
were greatly to be wilhed that our gracious, fovereign, who 
has always ffiown iucli a love for the promotion of nautical 
fcicnce, and who has fo munificently contributed to it, ah 
ready enriching the world with the moft valuable diicoveries, 
and thus laying pofterity under unfpeakable obligations; it 
were greatly to be wifhed that he would put this almolt 
finiftung ftroke to the noble work, and enable Mr Church- 
man, or fome fitter perfon, if fuch can be found, to prole- 
cute this moft inferefting inquiry. Almoft every thing 
that can be defired would be obtained by a few wdUhofen 
obfervations made in thole regions. It would be of immenle 
advantage to have the dips alcertained with great precilion. 
Thefe would enable us to judge at what depth under the 
furface the pole is lituated ; for the well informed mechani- 
cian, who will ft tidy ferioully what we have faid about 
the magnetical curves, will fee that a compafs needle, 
when compared with the great terreftrial magnet, is but as 
a particle of iron-filings compared to a very large artificial 
magnet. Therefore, from the polition of the dipping 
needle, we may infer the place of the pole, if the law of 
magnetic aftion be given ; and this law may be found by 
means ol other experiments which we could point out. 

Mr Churchman has adopted the opinion of only two poles. 
According to him, the north pole lies (in 1800) in Lat. 
58° N. and Long. 1340 weft from Greenwich, very near 
Cape Fair-weather; and the fouth pole lies in Lat. S- 
and Lon. 165° E. from Greenwich. He alto imagines 
that the north, pole has moved to the eaft ward, on a parai- 
lei of latitude, about 65 fmee the beginning of la ft century 
(rrom i6lo), and concludes that it makes a revolation ini 
1096 years. 1 he fouthern pole has moved lefs, and com- 
pletes its revolution in 2289 years. This motion he afcribea 
to foire influences which he calls magnetic tides, and wncr 
he feems to confider as celeftial. This he infers from t 9i 

changes of variation. He announces a phyfical theory on 
this fubjerit, which, he fays, enables him to compute the v3^ 
riation with precifion for any time paft or to come; anc <- 
even gives the procefs of trigonometrical computation 1 «' 
ftrated by examples. But as this publication (entitled 
Magnetic Atlas, publifhed for the Author, by barton 
Harvey, 1794) is only a program, he exprsfies 

It!Ml 
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waiting lor encouragement to make the obfervations which 
are neceffary for completing it. He has, in the mean time, 
accompanied hisiaccount of the theory with a chart, in the 
form of guffets, for covering a globe of i 5 inches diameter 
objefting very juftly to the great diftortion which Wright’s 
charts occafton in every part near the poles. This diftor- 
tion is fuch as totally to change the appearance of the curves 
in thole very places where their appearance and maonitude 
are of the greatell moment. 

Mr Churchman has alfo accompanied his work with the 
returns which he has received from feveral'perfons eminent 
for their rank or learning, to whom he had’applied ror en- 
couragement and afliftance. They are polite, but, we think, 
not lo encouraging 6s fuch zeal in fuch a-caufe had good 
reaum to expert. We acknowledge that there are circum- 
flances which juftify caution in prornrfes of this mature. His 
profers are very great, and not qualified with any doubt. • 
Some of his proofs are not very convincing, and there are 
fome considerable defeAs in the fcientiftc part. He fpeaks 
in fuch terms of the magnetic influences as plainly lead us to 
conclude that they referable, in efftA ar leaft, the ordinary 
aftrons of magnets. He fpeaks of the influence of one pole 
being greater than that oi the other ; and fays, that in‘this 
cafe the magnetic equator, where the needle will he paral- 
lel to the axis, will not be in the middle between the poles. 
This is true of a common magnet. He muft therefore 
abide by this fuppofttion' in its other confeq'uences. The 
magnetic meridians muft be planes palling through this 
axis, and therefore muft be circles’ on the fur face ofthe 
Cufth. This is incompatible with the obftrvations ; nay, 
bis'charts are fo in many places, particularly in the Pacific 
Ocean, where the- variations by his eh'art are three times 
greater than v/hat kas been obferved;-—His parallels'of dip 
ire {till more different from obfervation, and are incompa- 
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indeed, that there is a cofmical change going on in the earth, 
which will produce a progreffive change in the variation of 
the needle *, and we fee none mote lik-ely than Dr Halley’s 
notion. There is nothing repugnant to our knowledge of 
the univerfe on the iuppofition of a magnetic nucleus revol- 
ving within this earth; and it is very ealy to conceive a very 
ftmpki motion of revolution, which fhall produce the very 
motion of the fenfible poles which Mr Churchman contends 
for: We need only fuopofe that the magnetical axis of 
this nucleus is not its axis of revolution. It may not even 
bifeA that axis ;■ and this circurtiftance will caufe the two 
poles to Have different degrees of motion in relation to the 
fhel! which iurfounds it. 

But this regular progrefs of the magnet within the earth 
may-produce very irregular motions of the- compafs needle, 
by the mterven ion of a third body fufceptible of magne- 
tiim. The theory of which we have juft-given a hint comes 
here to our affiftfince. Suppoie NS (fig. 3.) to reprefent 
the primitive magnet in the earth, and ns to be a ftraturri 
O; iron-ore fufceptible of magnetiim. Alfo let ri s' be ano- 
ther fmall- mafe of a fimilar ore ; and let their fltuations and 
magmthdes be fuch as is exhibited in the figure. The fa A- 
will be,, that n wifi be' the north pole and s the fouth pole of 
the great ftratum, and n and s‘ wifi be the north and foifth• 
poles of the fmall mafs or loadftone. Any perfon -may re- 
move all doubts as to this, by making the experiment with- 
a magnet NS, a piece of fton or Toft tempered’ fteelr? r, and 
another piece « s'. The well informed and attentive reader 
will eafily fee, that by fuch interventions every conceivable 
anomaly may be produced. While the great magnet makes 
a revolution in any direAion, the needle will change its 00- 
fition gradually, and with a certain regularity ; but' it wilt 
depend entirely on the hze, fhape, and'fituatien, of thefe 
intervening maffes of magnetifable iron-ore, whether the 

fh:tzitn*7a‘,,aTD“'ibs‘iVc,Bt;d:bya™«:' ^ 
fhall be of-a‘kind‘wholly different. 

Now, that-fuch intervening difturbanecs' vimTekift, is oaft 
Cfnitr&diAion, We kmHv tfiat even on the film Of earth 
wh!ich w¥-inhabit, and with which-on-lv we are acquainted, 
there: a'revexterifivc-: ifrar-a or Other wife difpofed maffes of 
iron-ores ; in a- fiate fuice-ptibie of magnetifm and ex- 
periments made on bars of hard tempered fteel, and on hits 

ixceedingly exceptionable.1 hasin aAdynt'owe-^examHe, 
indthat^ fo particular-^-that-the mode of-’corrmutatioW'will 
lW; apply- to any other; This cii^umftance is ' tick taken 
If>nee of in the ennneiation of Ids'ffrft-jprobierf g and'-the 
ratftriis made to 1 magi 11*0that he'Has igot a rdle fop cOm- 
ilintig-thevvariation, whereat all the rukseif cnkulationm.-e: 
f-ily'running'in ia civcle.'- 'i'he variation'k-omDUted for tho. pc.,«,w.u» mare oamars naro a 1 j 

aagaassaaga sa SassfesSS^^ 
a booLmtctktr. We-do not medtOwltlkatiy addition to'J theJmafst—That fuck-dift-rbances do aiqLliv, ' 

'it knowledge on the iubjf A. The aifthbr feems-to know have many relations.- Th^e me rnanv m W (J -£2 
i bUt ^ the o’ very extenfive magnetic ‘rocks, reedl- 3? '«.}"* he M ?n unmtereftm.g-account of td-vdry confiderable diftdhces - ilie ’ift.nd M • f, ^ famufesof a' number of obfeure writers about the dif- Mediterranean^is a verV renia 1-nhlr' o ^ ln„ 

of the talk ; and we think that Mr Chuvchuun has . 1 ^ 

S mt ‘r tHt frk as r • the whioh affeA ^ ^ 

“■>«« »rar!y»Nortl, s«; .he c0mp^z 
brought on fhore. 'Jiurh des Sgavahs, l679:, P 1 74- 

In Mudfcb’s Straits, in latitnc'e 63°, the needle has hardly * 
any polanty.V Ellis’s Voyage to Hudjim’s Bay. 

Bougueriobferved the- fame tiling in Peru.* Nay, we“ 
believe that almoit all rocks, efpecially of whir, or traopc 
ftoiie, contain-iron in-a ]irOper ftafei _ 

A 11'thiS refers only to- the-thiu cruft through which the:j 

htimart'-eye has occafionaily pemitratedd Off'what may be 
below we’are ignortmt; but when we fee-appearances which - 
tallyTo remarkably' with what would bedheeffeAs -o>>gf eat ’ 
maffes oj magnetioal bodies, modifying the general and re-L 

Eorour own oart w. r ,1 • _u, ^ k«^rly pfogreffive aAmn of a primitive magnet, whofe ex- P , we have little hopes of - this problem - Hence Shd motion isinconfiftent with nothing that we know 
1 off 

  ww wnviii u: nips as eany as 
5% v/hen a midfhfpmin on bo«rd the Rhyal William in 

J* K-,,er 8t I.aurence. Some of- l he-gentlemen • off the-' 
iirter-deck'are ftill alive, and may remember thiscireum- 
anee heiug pointed out td;them-one evening, when at an- ior off-tke Ifle aux Coudres, during a very brilliant aurora 
^a ,b' ’^ke point of' the heavetls to -Which -ail tlie- rays' of 
nt converged was precifAyuhatJvVhichftwas oppofite to 

'f . en^ r,,f dm dippirtg-needlb. i heYobfervaiion was rrte m the St James’s Chr<i>nic)e, and afterwards (about 
,1) in the 1 .ordon Chronicle, with a requeft to naviga- 
s *0 take notice of it, and communicate their obferva- 
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Variation,'of tlm globe, this manner of accounting for the obferved 
change of variation has all the probability that we can defire. 
Nay, we apprehend that very contiderable changes may be 
produced in the direction of the cempafs needle even with- 
out the fuppofition of any internal motion. If the great mag- 
net refembles many loadllones we are acquainted with, having 
more than two poles, we know that thefe poles will a6t on 
each other, and gradually change each other’s force, and 
confequently the direction of the compal*. T- his procefs, to 
be fure, tends to a hate of things which will change no more. 
—But the period of human hiftory, or of the hiftory of the 
race of Adam, may make but a Imall part of the hihory of 
this globe ; and therefore this objection is of little force. 

There can be no doubt of the operation of the general 
terreftnal magnetifm on every thing fufceptible of magnetic 
properties ; and we cannot hefitate to explain in this way 
many changes of magnetic direftion which have been ob- 
ferved. Thus, in Italy, Father de la Torre obferved, that 
during a great eruption of Vefuvius the variation was 160 

in the morning, at noon it was 14°, and in the evening it 
was io°, and that it continued in thatftate till the lava grew 
f@ dark as no longer to be vifible in the night; after which 
it flowly increafed to I3t* where it remained, Daniel 
Bernoulli found the needle change its pofition 45' by 
an earthquake. Profeifor Muller at Manheim obfeived that 
the declination of the needle in that place was greatly ai- 
fefted by the earthquake in Calabria. Such ftreams of lava 
as flowed from Hekla in the laft dreadful eruption muff 
have made a transference of magnetic matter that would 
confiderably affect the needle. But no obfervations feem to 
have been made on the occafion ; for we know that com- 
mon iron-ftone, which has no effect on the needle, will, by 
mere cementation with any inflammable fubftance, become 
magnetic. In this way Dr Knight fometimes made artificial 
loadftones But thefe aie partial things, and not connedted 
with the general change of variation now under confideration. 

We have faid fo much on this fubjea, chiefly with the 
view of cautioning our readers againft too fanguine exptdfa- 
tions from any pretenlions to the folution of this great pro- 
blem. We may certainly gather from thefe obfervations, 
that even although the theory of the variation fhould be 
completed, we mufl expe& (by what we already know of mag- 
netifm in general) that the diflurbances of the needle, by. 
local caufes intervening between it and the great influence 
by which it is chiefly direfted, may be fo confiderable as to 
afferit the pofition of the compafs needle in a very fenfible 
manner: for we know that the metallic fubftances in the 
bowels of the earth are in a ftate of continual change, and 
this to an extent altogether unknown. 

There is another irregularity of the mariner’s needle that 
we have taken no notice of, namely, the daily variation. 
This was firft obferved by Mr George Graham in 1722 
(Ph'tlofophical 7ranfa£lions, n° 383), and reported to the 
Royal Society of London. It ufually moves (at leafl: in 
Europe) to the weflward from 8 morning till 2 P. M. and 
then gradually returns to its former fituation. The diur- 
nal variations ate feldom lefs than o° 5f> much 
greater Mr Graham mentions (Philofophical Tranfa8ians, 
n° 428) fome obfervations by a Captain Plume, in a voyage 
to America, where he found the variation greateft in the 
afternoon. This being a general phenomenon, has alfo 
attracted the attention of philofophers. The moft detailed 
accounts of it to be met with are thof^ of Mr Canton, in 
Pbilofophical 'TranJaStons, Vol. LI. Part I. p. 399> an^ 
thole of Van Swinden, in his Treatife on Ekaricity and 
Magnetifm. 

It appears from Canton’s obfervations, that although 
there be great irregularities in this diurnal change of pofi- 

tion of the mariner’s needle, there is a certain average, which 
is kept up with confiderable fteadinefs. The following'—f 
table fhows the average of greateft daily change of pofition \ 
in the different months of the year, obferved in Mr Canton 3 
houfe, Spital Square, in 1759. 

January 7'. 8' 
Feburary 8 .58 
March 
April 
May 
June 

11 .27 
I 2 .26 
IS- 
IS -2I 

bAv 
Auguft 
Sept. 
October 
Nov. 
Dec. 

IS'-14" 
12.19 
n-43 
10.36 

8. 9 
6.58 

Mr Canton attempts to account for thefe changes of poii- 
tion, by obferving that the iorce of a magnet is weakened 
by heat. A fmall magnet being placed near a compafs 
needle, ENE from it, fo as to make it defleA 45° froni 

the natural pofition, the magnet was covered with a brafs 
veffel, into which hot -water was poured. I he needle gradual- 
ly receded from the magnet ^ths of a degree, and returned* 
gradually to its place as the water cooled. ihis is confirm- 
ed by uniform experience. 

The parts of the earth to the eaftward are firft heated in 
the morning, and therefore the force of the earth is weaken- 
ed, and the needle is made to move to the weftward. But 
as the fun warms the weftern fide of the earth in the after- 
noon, the motion of the needle mull take the contrary di- 
rection. 

But this way of explaining by a change in the force 
of the earth fuppofes that the changing caufe is aChng 
in oppofition to forme other force, 'we do not kno^v of 
any fuch. The force, whatever it is, fecnis, fimply to > 
produce its own effeCl, in deranging the needle from the 
direction of terreftrial magnetifm. If iEpinus’s theory 
of magnetic aCtion be admitted, itc. that a bar of ftetl has 
magnetilm induced on it by propelling the quiefeent and 
mutually repelling particles of magnetic fluid to one end, or 
attracting them to the other, we may fuppofe that the fun 
aCts on the earth as a magnet aCts on a piece of foft iron, - 
and in the morning propels the fluid in the north-weft 
parts. The needle dire&s itfelf to this conftipated fluid, and 
therefore it points to the eSftward of the magnetic north in 
the afternoon. And (to abide by the fame theory) this 
induced magnetifm will be fomewhat greater when the 
earth is wanner ; and therefore the diurnal variation will 
be greateft in fummer. This change of pofition of the 
conftipated. fluid mult be fuppofed to bear a very fmall ratio 
to the whole fluid, which is naturally fuppofed to be corn 
ftipated in one pole of the great magnet in order to give it 
magnetifm. Thus we fhall have the diurnal variation a very 
fmall quantity. This is departing, however, from the prin- 
ciple of Mr Canton’s explanation ; and indeed we cannot fee 
how the weakening the general force of the terreftrial mag- 
net fhould make any change in the needle in refpea to its 
direction ; nor does it appear probable that the change of 
temperature produced by the fun will penetrate deep enough 
to produce any fenfible effea on the magnetifm. And if 
this be the caufe, we think that the derangements of the 
needle ftiould vary as the thermometer varies, which is not 
true. The other method of explaining is much better, if 
jEpimm’s theory of magnetic attraction and repuliion be 
juft; and we may fuppofe that it is only the fecondary 
magnetifm (/. e. that of the magnetifable menerals) that is 
fenfibly affeaed by the heat; this will account very well for 
the greater mobility of the fluid in fummer than in winter. 

A great objeftion to either of thefe explanations is,the 
prodigious diverfity of the diurnal variations in differ- 
ent places. This is fo very great, that we can hardly afenbe. 
the diurnal variation to any change in the maguetilm of the primitive 
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T:’!atnn. pr’rmt!ve teneflrial magnet, and muft ratlier look for its 
Wty caufe in local ciicumftances. 'I his condufion becomes more 
■[* * probable, when we learn that the deviation from the meri- 

dian and the deviation from the horizontal line are not af- 
'fe&ed at thefaine time. Van Swinden afcribes them folely 
to changes produced on the needles themfelves. If their 

■maonetifim be oreatly deranged by the fun’s pofition, it may 
throw the magnetic centre away from the centre of the 
needle’s motion, and thus may produce a very fmall change 
O pofitiOn. But if this be the caufe, we fhould expect dif- 
ferences in different needles. Van Swinden fays, that there 
are fuch, and that they are very great; but as he has not 
fpecified them, we cannot draw any conclufion. 

But, befides this re gular diurnal vai iation, there is ano- 
ther, which is fubje&ed to no rule. The aurora borealis 
is obferved (in Europe) to di’tuib the needle exceedingly, 
fometimes drawing it feveral degrees from its pofition. It is 
always obferved to increafe its deviation from the meridian, 
that is, an aurora borealis makes the needle point more 
wefterly. This difturbance fometimes amounts to fix or 
feven degrees, and is generally obferved to begreateft when 
the aurora borealis is snott remarkable. 

This is a very curious phenomenon, and we have not 
been able to find any connexion between this meteor and 
the pofition of a magnetic needle. It is to be obierved, 
that a needle of copper or wood, or any fubftance befides 
iron, is not afft&ed. We long thought it an eleftric phe- 
nomenon, and that the needle was affefted as any other 
body balanced in the fame manner would be ; but a copper 
needle would then be affe&ed. Indeed it may ftill be doubt- 
ed whether the aurora borealis be an eltdlric phenomenon. 
They are very frequent and remarkable in Sweden; and yet 
Bergman fays, that he never obferved any eleftric fymptoms 

. about them, though in the mean time the magnetic needle 
was greatly affedted. 

Wc fee the needle frequently difturbed both from its ge- 
neral annual pofition, and from the change made on it by 

■ the diurnal variation. This is probably the effedt of aurorse 
boreales which are invifible, either on account of thick 
weather or day-light. Van Swinden fays, he feldom or 
never failed to obferve aurorae boreales immediately after any 
anomalous motion of the needle; and concluded that there 
bad been one at the time, though he could not fee it. 
Since no needle but a magnetic one is affefted by the aurora 
borealis, we may conclude that there is fome natural connec- 
tion between this meteor and magnetifm. This fhould 
farther incue us to obferve the circumftance formerly men- 
tioned, viz. that the iouth end of the dipping needle points to 
that part of the heavens where the rays of the aurora appear 
to converge. We wifh that this were diligently obierved 
in places which have very different variation and dip of the 
mariner’s needle. 

For the diurnal and this irregular variation, confult the 
Differtations of Celfius and of Hiorter, in the Memoirs of 
Stoilbolm; Wargentin, Philofophical TranfaSiions, Vol. 48. 
Braun (Comment. Petropol. Novi) T. V. VII. IX) ; Graham 
and Canton as above. 

VARIETY, a change, fucceflion, or difference, in tbe 
appearance or nature of things ; in oppofition to uniformity.. 

Variety, in botany, is a change in fome lefs effential 
part or quality ; as colour, fize, pubefcence or age.—Ex- 
ternally ; by the plaiting or interweaving of the branches— 
by bundling or uniting of feveral ftalks into one broad flat 
one; by the greater breadth, or narrownefs, or curling of 
leaves—by becoming awnlefs, or fmooth, or hiriute. In- 
ternally ; by becoming mutilated in the corolla ; or having 
one larger than ordinarv—by luxuriancy, muUiolication,.or 

I Vol. XVIII. Fait II. 

tulnefs—-by becoming proliferous, or ere fled—by bearing Variola 
bulbs inftead of feeds—or being viviparous. v ’ 

The ufual c-.ufes of variation are, climate,- foil, expofure, ^ ' 1 
heat, cold, winds, culture. 

VARIOLA, the Small pox. See Medicine, n° 222 
—224. 

VAR IX, in medicine, the dilatation of a vein, arifing 
from the too great abundance or .hicknefs of the blood. 

VARNISH, a clear limpid fluid, capable of hardening 
without lofing its tranfparency, uled by painters, gilders, 
&c. to give a luftre to their works, to preierve them and 
defend them from the air. 

A coat of varnilh ought to poffefs the following proper- 
ties : 1. It mult exclude the aftion of the air ; becaufe wood 
and metals are varnifhed to defend them 'rom decay and 
ruff. 2. It muff refift water ; for otherwife the effedl of 
the varnilh could not be permanent. 3. It ought not to 
alter luch colours as arc- intended to be preferved by this 
means. It is neceffary therefore that a varnilh fhould be 
eafily extended or fpread over the furiace, without leaving 
pores or civities ; that it fhould not crack or Icale ; and 
that it fhould refift water. Now refins are the only bodies 
that poffefs thefe properties. Refins confequently muft be 
ufed as the bales of varnilh. The queftion which of courfe 
prefents itfelf muft then be, how to difpofe them for this 
ufe ? and for this purpofe they muft be diffolved, as minute- 
ly-divided as pofllble, and combined in fuch a manner that 
the imperfedfions of thofe which might be difpofed to fcale 
may be correfted by others. 

Relins may be diffolved by three agents. 1. By fixed 
oil. 2 By volatile oil. 3. By alcohol. And accordingly 
we have three kinds of vainilh : the fat or oily varnifh, ef- 
fential varnifh, and fpirit varnilh. Before a refin is diffolved 
in a fixed oil, it is neceffary to render the oil drying. For 
this purpofe the oil is boiled with metallic oxides ; in which 
operation the mucilage of the oil combines with the metal, 
while the oil itfelf unites with the oxigene ot the oxide. 
To accelerate the drying of this varnilh, it is neceffary to 
add oil of turpentine. The effential varnilhes confift of a 
folution of refin in oil of turpentine. The varnilh being 
applied, the effential oil flies off, and leaves the refin. This 
is ufed only for paintings. When refins are diffolved in al- 
cohol, the varnifh dries very fpeedily, and is fubjeft to crack; 
but this fault is correfted by adding a fmall quantity of tur- 
pentine to the mixture, which renders it brighter, and lefs 
brittle when dry. 

We (hall now give the method of preparing a number of 
varnifhes for different purpofes. 

y/ Vartiijh for Toilet-boxes, Cafes, Fans, 8tc,—Diffolve two 
ounces of gum maftich and eight ounces of gum fandarach 
in a quart of alcohol; then add four ounces of Venice tur- 
pentine. 

sl Varmjhfor Wainfcots, Cane-zbairs, Iron-chairs. Grates.— 
Diflblve in a quart of alcohol eight ounces of gum fandarach, 
two ounces of feed lac, four ounces of rofin ; then add fix 
ounces of Venice turpentine. II the varnilh is wilhed to 
produce a red colour, more of the lac and-iefs of fandarach. 
fhould be ufed, and a little dragon's blood fliould be added. 
This varnifh is fo-thick that two layers of it are equal to four 
or five of another. 

/} Varn'ifb for Fiddles-, and other Mof cal Injbxsments.—Put 
four ounces of gum fandarach, two ounces -of lac, two 
ounces of gum maftich, an ounce of gum elemi, into a quart 
of alcohol, and hang them over a flow fire till they are dif- 
folved ; then add two ounces of turpentine. 

Varnifh in order to employ Vermilion for painting Equipages. 
—Diffolve in a quart of alcohol fix ounces of fandarach, 

4 X three 

I 
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Varnifli. th^ee otiOCefl of gum lac, and four ounces of roftn ; aftei- 

‘ wards add fix ounces of the cheapeft kind of turpentine ; 
mix with it a proper quantity of vermilion when it is to be 

^Gold-coloured Pound fcparately four ounces of 
flick lac, four ounces of gamboge, four ounces of dragon s 
blood, four ounces of anotta, and one ounce of faffron : put 

’ each of them feparately into a quart of alcohol, and expote 
them for five days in a narrow-mouthed bottle to the iun, 
or keep them during that time in a very warm room, jha- 
king them every now and then to haften the folution. 
When they are all melted, mix them together. More or lels 
of each of thefe ingredients will give the different tints ot 
tiold according as they are combined. In order to make 
fdver imitate gold exa&lv when covered with this varmfh, 
the quantity of ingredients muft be fomewhat greater. 1 he 
method of gilding filver-leaf, &c. with this varmfh is as fol- 
lows : The filver leaf being fixed on the fubjeft, in the fame 
manner as gold-leaf, by the interpofition of proper gluti- 
nous matters, the varnifh is fpread upon the piece with a 
brufh or pencil. The fivfl coat being dry, the piece is again 
and again wafhed over with the varnifh till the colour ap- 
pears fufficiently deep. What is called gi/t leather, and 
many pifture-frames, have no other than this counterfeit 
Gilding. Walking them with a little reaified fpint of wine 
affords a oroof of‘this ; the fpirit diffolving the varnifh, and 
leaving the filver leaf of its own_ whitenefs. For plain 
frames, thick tin-foil may be ufed in dead ot filver. The 
tin-leaf, fixed on the piece with glue,, is to be burnifhed, 
then polifhed with emery and a fine linen cloth, and after- 
wards with putty applied in the fame manner: being then 
lacquered over with the varnifh five or fix times, it looks 
very nearly like burnifhed gold. The fame varnifh, made 
with a lefs proportion of the colouring materials, is app.ied 
alfo on works of brafs ; both for heightening the colour of 
the metal to a refemblance with that of gold, and for pre- 
ferving it from being tarnifhed or corroded by the air. 

Oil Farnijhes.—Gum copal and amber are the lubftances 
principally employed in oil vamifhes ; they poffefs the pro- 
perties neceffary for varnifhes, folidity and tranlparency.— 
The copal being whited, is ufed for varnifhing light, the 
amber for daik colours. It is bed to diffolve them before 
mixing them with the oil, becaufe by this means they are in 
lefs danger of being fcorched, and at the fame time the var- 
iiifh is more beautiful. They fhould be melted in a pot on 
the fire ; they are in a proper date for receiving the oil 
when they give no reiidance to the iron fpatula, and when 
they run off from it drop by drop. I he oil employed 
fhould be a dryirtg oil, and perfeAly free from greafe. It 
fhould be poured into the copal or amber by little and. little, 
condantly dirring the ingredients at the fame time with the 
fpatula. When the oil is well mixed with the copal or am- 
ber, take it off the fire ; and when it is pretty cool, pour m 
Vi greater quantity of the effence of turpentine than the oil 
that was ufed. After the varnifh is made, it fhould be paf- 
fed through a linen cloth. Oil varnifhes become thick by 
keepingbut when they afe to be ufed, it is only ueceflary 
to pour in a little effence of turpentine, and to put them 
for a little on the fire. The turpentine is neceffary in oil 
varnifhes to make them dry properly ; generally twice as 
much of it is ufed as of oil. Lels is neceffary in fummer 
than in winter. Too much oil hinders the varnifli from 
drying ; but when too little is ufed, it cracks and does not 
ipread properly. We fhall fubjoin the mod uieful oil var- 
nifhes: r , . , 

White Copal Varnjh.— Ou 16 ounces of melted copal 
pour four, fix, or eight ounces of linfeed oil, boiled and 
quite free from greafe. When they are well mixed, take 
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them off the fire foot forgeumr- to ftir them properly); 
and when pretty cool, pour in 16 ounces of the ei.ence of 
Venice turpentine. Pafs the varnifh through a cloth.— 
Amber varnifh is made in the fame way. 

Jl/ach Varnifh for Coaches and Iron IVork.— I his vanufh 
is compofed of bitumen of Paledine, rofin, and amber, melt- 
ed feparately, and afterwards mixed; the oil is then added, 
and afterwards the turpentine, as dire&ed above. The 
ufual proportions are, 12 ounces of amber, two ounces of 
rofin, two ounces of bitumen, fix of oil, and 12 o the ei« 
fence of turpentine.— Golden-coloured varnifh may be made 
alfo by fubdituting linfeed oil for alcohol. 

Effential Oil Varnifhes.—only, edential oil varnifhea 
ufed are for piftures. Pi&ure varnifhes fhould be white, 
liaht, and quite tranfparent, which will.preferve the colours 
without giving them any difagreeable tint ; and it fhou.dbe 
poffible to take them off the pidure without injuring it. 
They are ufually made of gum maftich and turpentine dn- 
folved together in fome efiential oil. ihe vamifh is palled 
through a cloth, and allowed to clarify. It is applied cold 
to the piAure. 

Varn'ifh for Glafs, in order to preferve it from the Kays 
of the Sun.— Pulverife a quantity of gum adiagant, and let 
it diffolve for 24 hours in the white of eggs well beat up ^ 
then rub it gently on the glafs with a brufii. 

Varnifhes before they are ufed fhould be carefully kept 
from duff, which would fpoil them; and they fhould be kept 
in a veflcl quite clean and dry. When ufed, they fhould be 
lifted lightly with a brufh, and fpread upon a ground alto- 
gether free from dirt and moiflure. 'I he fubflance, a ter 
being varnifhed, fh®uld ke expofed to the heat of the fun, 
or placed in a warm room covered with a glafs cafe, to 
keep out all filth. Oil varnifhes require more heat than al- 
cohol varnifhes. The varnifti fhould be put on very quick- 
ly, making great ftrokes with the pencil or brufh, taking 
care that thefe ftrokes never crofs one another ; it fhould 
be fpread equally, and never thicker than a. leaf P^_ 

per; a fecond coat fhould not be put on till the firu is 
quite dry. If the varnifh, after being put on, becomes dud 
and uneven, it muft be takqp off entirely, and new varmfh 
put on. _ . . , f 

When wainfeot is to be varnifhed, it is firft painted ot a 
wooden colour. This colour is made by infufmg in water 
either red or yellow ochre (according to the colour wifhed 
for), terra ombria (a kind of ochre) and white lead; into 
this as much as neceffary is put of parchment pqfle. Two 
thin coats of this are to be put on, and, after they are quite 
dry, the varnhh. . . 

Varnifhes are polifhed with pumice-flone and tnpoli 
earth. The pumice-ftone muft be reduced to an impal- 
pable power, and put upon a piece of ferge moiftened with 
water ; with this the varnifhed fubftance is to be rubbed 
lightly and equally. The tripoli muft alfo be reduced to 
a very fine powder, and put upon a clean woollen cloth 
moiftened with olive oil, with which the pohfhing is to be 
performed. The varnifh is then to be wiped with foft li- 
nen, and, when quite dry, cleaned with ftarch or Spa- 
nish white, and rubbed with the palm of the hand or with 
a linen cloth. > _ , 

To recover colours or varnifh, and to take oft the dirt 
and filth which may adhere to them, a ley is ufed made of 
potafh and the allies of lees of wine. Take 48 ounces of 
potafh, and 16 of the above-mentioned afhes, and put them, 
into fix quarts of water, and the ley is made : initead of the 
afhes an equal quantity of potafh would probably do as 
well. To clean dirty colours, dilute fome of this ley with 
four times its quantity of water, and rub the piAure with 
it; then wafh it with river water j and when dry, give it a 7 coat 
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rifrfti- coat or two of varnifh. In order to take off a varnKh, wa(h 
u—it with the above mentioned ley, then with v/ater, and then 

lift it off the fubftance on which it was with any iron inftru- 
ment.—We {ball hnifh this article with a defcription of the 

2 famous Chinefe varnifh. 
The Chinefe varniih is not a compofition, but a refin 

which exudes from a tree called in China tfi-chu, “ varniih 
tree.” This tree grows in feveral provinces of thefouthern 
parts of China. The Chinefe take the following method 
of propagating this tree: In fpring they choofe a vigorous 
{hoot about a foot in length, which proceeds immediately 
from the trunk; and coat over the lower part, by which it 
adheres to the tree, with a kind of yellow earth, at leaft 
three inches in thicknefs. This coat is carefully covered 
with a mat, to defend it from rain and the injuries of the 
air. Towards the autumnal equinox they detach a little 

f of the earth, to obferve in what condition the fmall roots 
are, which begin to fpring forth from the fhoot. If they 

1 find that the filaments which compofe them are of a reddifh 
colour, they judge it is time to make an amputation ; but 
they defer it if the roots are white, becaufe this colour (hows 

3 1 that they are yet too tender : they then clofe up the coat 
again, and wait till the fpring following. When the fhoot 
is feparated from the trunk of the tree, it is put into the 

a earth ; but in whatever feafon it is planted, whether in 
fpring or autumn, great care mull be taken to put plenty of 

'[: fi cinders into the hole prepared for it; without this precau- 
tion the ants would deftroy the yet tender roots, or at leaft 

£ a deprive them of all their moifture, and caule them to de- 
3 cay. 

The Chinefe do not procure varnifh from the tfi-chu un- 
i til its trunk is nearly five inches in diameter, which fize it 
< ? feldom attains to before feven or eight years. Varnifh extrac- 
£ ted from a tree fmaller or of lefs age would not have the 
s fame body and fplendor. This liquor diftils only in the 
i i night time, and during the fummer feafon. To caufe the 
1 £um to flow> they make feveral rows of incifions round the 
r H trunk, the number of which is proportioned to the vigour 
f fif of the tree. The firft row is feven inches from the earth, 
r ■ and the reft are at the fame diftance one from the other, and 
c B continue to the top of the trunk, and even fometimes on 
f -fl the boughs which are of a fufficient ftrength and fize. The 

Chinefe ufe a crooked iron for making thefe incifions, which 
1 I i nuift run a little obliquely, and be equal in depth to the 
h fl thicknefs of the bark ; they make them with one hand, and 
1 w with the other hold a {hell, the edges of v/hich they infert 
r f into the opening, where it remains without any fupport. 
[ j Thefe incifions are made towards evening, and next morn- 
t |1| ing they collect the varnifh which has fallen into the {hells ; 
:1 'I' the following evening they are again inferted, and this ope- 
n ' ration is continued until the end of fummer. A thoufand 

i trees yield almoft in one night 20 pounds of varnifh. 
While the varnifh diftils, it exhales a malignant vapour, 

L 1 the bad e{lefts of which can only be prevented by preferva- 
l | lives and great precaution. The merchant who employs 
t ' l the workmen is obliged to keep by him a large vafe fill- 
e ; ed with rape-oil, in which a certain quantity of thofe flefhy 
t ;5 filaments have been boiled that are found in hog’s lard, and 
\ | which do not melt. When the workmen are going to fix 
t f the {hells to the trees, they carry fome of this oil along with 
t I them, and rub their face and hands with it, which they do 

with greater care when they colleft in the morning' the var- 
nifli that has diftilled during night. After eating, they 
wafh their whole bodies with warm water, in which the bark 

I of the chefnut-tree, fir-wood, cryftallifed fnltpetre, and fome 
other drugs, have been boiled. When they are at work 
near the trees, they put upon their heads a imali clotk bag 

in which there are two holes, and cover the fore-part of 
their bodies with a kind of apron made of doe-fkin, which 
is fufpended from their necks with firings, and tied round 
them with a girdle. They alfo wear boots, and have co- 
verings on their arms, made of the fame kind of {kin. The 
labourer who fliould attempt to colleft yarnifh without ufing 
this precaution, would foon be punifhed for his rafhnefs, and 
the moft dreadful effefts would enfue. The diforder fhows 
itfelf by tetters, which become of a bright red colour, and 
fpread in a very fhoit time ; the body afterwards fwells, and 
the fkin burfts and appears covered with an univerfal lepro- 
fy. The unhappy wretch could not long endure the ex- 
cruciating pains which he feels, did he not find a fpeedy 
remedy in thofe prefervatives which are ufed againft the 
malignant and noxious exhalations of the varnifh, 

The feafon of collefting varnifh being ended, the mer- 
chant puts it into fmall cafks clofely flopped. A pound of 
it newly made cofts him about one fhilling and eight pence 
Sterling; but he gains cent, per cent, upon it, and fometimes 
more, according to the diftance of the place to which he 
tranfports it. 

Befides the luftre and beauty which that varnifh gives to 
many of the Chinefe manufaftures, it has alfo the property 
of preferving the wood upon which it is laid, efpecially if no 
other matter be mixed with it. It prevents it from being 
hurt either by dampnefs or worms. 

Every workman has a particular art and method of ufing 
the varnifh. This work requires not only much fkiil and 
dexterity, but alio great attention, to obferve the proper de- 
gree of fluidity which the gum ought to have, as it muft be 
neither too thick nor too liquid when it is laid on. Patience 
above all is neceffary in thofe who wifh to fucceed. To 
be properly varnifhed, a work muft be done at leifure; and 
a whole fummer is fcarcely fufficient to bring it to perfec- 
tion. It is therefore rare to fee any of thofe cabinets which 
are imported to us from Canton fo beautiful and durable as 
thofe manufaftured in Japan, Tong-king, and Nang king, 
the capital of the province of Kiang-nan : not that the ar- 
tifts do not employ the fame varnifh ; but as they work for 
Europeans, who are more eafily pleafed, they do not take 
the trouble of giving the pieces which come from their 
hands all the polifh they are capable of receiving. 

There are two methods of laying on the varnifh ; the 
fimpleft is, when it is immediately laid on the wood. The 
work is firft polifhed, and then daubed over with a kind of 
oil which the Chinefe call tong-yeou. When this oil is dry, 
it receives two or three coats of varnifh ; which remain fo 
tranfparent, that all the fhades and veins of the wood may 
be feen through them. If the artift is defirous of entirely 
concealing the fubftance on which they are laid, nothing 
is neceflary but to add a few more coats; thefe give the 
work a fhining furface, the finoothnefs of which equals that 
of the moft beautiful ice. When the work is dry, various 
figures are painted upon it in gold and filver, fuch as flow- 
ers, birds, trees, temples, dragons, &c. A new coat of vat- 
niih is then fometimes laid over thefe figures, which pre- 
ferves them, and adds much to their fplendor. Ttle fecond 
method requires more preparation. The Chinefe workmen 
fix to the wood by means of glue a kind ofpafteboard, com- 
pefed of paper, hemp, lime, and other ingredients, well 
beaten, that the varnifh may incorporate with them. Of 
this they make a ground perfeftly fmooth and folid, over 
which the varnifh is laid in thin coats, that are left to dry- 
one after the other. 

It often happens, that the luftre of varnifhed tables and 
other pieces of furniture is infenfibly deftroyed by tea and 
warm liquors. “ The fecret of reftoring to vamifh its fhi- 
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nin? blaek colour {fays a Chinefe autlior) is to espofe it confound them* 
for one night to a white hoar-froft, or to cover it feme time 
with fnow.” For a method of imitating Chinefe varnijht 
fee Turning. 

Varnish alfo fignifies a fort of fhining coat, wherewith 
potter’s ware, delft ware, china-ware, &c. are covered, 
which gives them a fmoothnels and luftre. Melted lead is 
generally ufed for the firtt, and fmalt for the iecond. See 
Glazing. 

Varnish, amon-T medal ids, figniftes the colours antique 
medals have acquired in the earth. 

The heaiitv which nature alone is able to give to medals. 

Vaudois, 

V A 15 
He compofed many works in verfe ; fotne Virrona; ' 

fragments of which were colledfed, and pubhfhed with thofe 
of other ancient poets, at .Lyons in 1(003. *1 *s chief works 
were, A poem on the war. with tire Sequani, a people of 
Gaul ; and the Agronomics, that went under the name oL 
Phnciades the grammarian. But the /IrgonauUcs, in tour 
books, was what rained him the greateli reputation: and 
though indeed nothing but a tranflath n of Apollonius Rho- 
dius, yet was fo well done as to be commended by Quin- 
tilian. 

VARRONIA, in botany : A genus of plants belonging, 
to the clals of pentandria, and to the order of monogynia ; 

feme of which are blue, almod asbeauti ul as the torquoife; 
others with an inimitable vermilion colour •, others with a. 
certain fhining oolilhed brown,vaftly finer than Braiil figures. 

The moil ufual varnifh is a beautiful green, which hangs 
to the fint ft ftrokes. without effacing them, more accurately 
than the fineft enamel does on metals. 

No metal but brafs-is iufceptible of this ; for the green 
ruft that gathers, on lilver always fpoils it, and it muft be 
got off with vinegar or lemon juice. 

Falfifiers of medals have a falfe or modern varnilh, which 
they ufe on their counterfeits, to give them the appearance 
or air of being antique. But this may be difeovered by its 
foftnefs ; it being foftcr than the natural varnifh, which is 
as hard as the metal itfelf. 

Some depofit their fpurious metals in the earth for a con- 
fiderable time, by which means they contract a fort of var* 
nifh, which may impofe upon the lefs knowing; others ufe 
fal ammoniac, and others burnt paper. 

VARRO (Marcus Terentius), the mofl learned of all 
the Romans, was born z8 years B. C. He was a lenator 
of the firfl diftin&ion, both for birth and merit ; and bore 
many great offices. He was an intimate friend of Cicero ; 
and this fiiendfhip was confirmed and immortalized by a mu- 
tual dedication of their learned works to each other. Thus 
Cicero dedicated his Academic Queftions to Varro; and 
Varr® dedicated his treatife on the Latin tongue to-Cicero. 
In the civil wars he was zealouily attached to Pompey; but 
after his defeat foon fubmitted to Casfar, who was reconci- 
led to him. Afterwards he applied his whole time to let- 
ters, and had the charge of the Greek and Latin libraries 
at Rome. He was above 70 when Antony proferibed him ; 
however, he found means to efcape and fave his life, though 
he could not fave feme of his works and his library from 
being plundered by the foldiers. After this ftorra was over, 
he purfued his fludies as ufual; and Pliny relates, that he 
continued to ftudy and to write when he was 88 years of 
age. He was 80 when he wrote his three books De re Ru- 

Jlica, which are ftill extant. Five of his books De lingua 
Latina, which he addieffed to Cicero, are alfo extant. There 
remain, too, divers fragments of his works, particularly of 
his Menippean Satires, which are medleys of profe and 
verfe ; and Scalliger has colle&ed fome of his epigrams from 
among the CataleSa Virgilii. His books De lingua Latina, 
and De re Rujlica, were printed with the notes of Jofeph 
Scaliger, Turnebus, and Vi&orius, by Henry Stephens at 
Parish 1573? in 8vo, and have been publifhed fepaiately 
inice among the Autlorts de lingua Latina, and the AuSom 
de re Rujlica. 

There was another Varro of antiquity, called Atacinus, 
who was born about 10 years after the firlf, at a fmall town 
near Narbonne. Though infinitely below the Roman in 
learning, he was at leafl as good, if not a better, poet; 
which perhaps has made Lilius Gyraldus and other critics 

winch are natives of Britain. 
VASCULAR, fomething confiding of divers veffels, a» 

arteries, veins, &c. 
VASE, a term frequently ufed for ancient veffels dug 

from under ground, or other wife found, and preferved in 
the cabinets of the curious. In archite&ure, the appella- 
tion vafe is alfo given to thofe ornaments placed on cor- 
niches, fochles, or pedeftals, repielenting the veffels of the 
ancients, particularly thofe ufed in facrifice, as incenfe pots, 
flower-pots, &c. See PoRTLAND-VaJe. 

VASSAL, in our ancient cuttoms, fignlfied a tenant or 
feudatory ; or perfon who vowed fidelity and homage to a 
lord, on account of fome land, &c. held of him in fee ; alfo 
a flave or fervant, and efpecially a domeftic of a prince.— 
Vajfallus is faid to be quaji inferior foetus ; as the vaffal is in- 
ferior to his mafter, and muft ferve him ; and yet he is in 
a manner his companion, becaufe each of them is obliged to 
the other. See FEODAL-SyJlem. 

VATICAN, a magnificent palace of the pope, in Rome, 
which is faid to confift of feveral thoufand rooms : but the 
parts of it moll admired are the grand ftaircafe, the pope’s 
apartment, and efpecially the library, which is one of the 
richeft in the world, both in printed books and manu- 
feripts. 

VAUBAN (Sebaftian le Preftre, feigneur de), marfhai 
of France, and the greateft engineer that country ever pro- 
duced, was born in 1633. He difplayed his knowledge of 
fortification in the courfe of many fieges, and his fervices 
were rewarded with the firft military honours. He was 
made governor of Lille in 1668, commiflary-general of the 
fortifications of France in 1678, governor of the maritime 
parts of Flanders in 1689, and a marfhal of France in 1703. 
He died in 1707, after having brought the arts of attack- 
ing and defending fortified places to a degree of per^edlion 
unknown before. His writings on thefe fubjects are in the 
higheft efleem. 

VAUDOIS, Valdenses, or Waldenfes, in ecclcfiaftical 
hiftory, a name given to a fe6t of reformers, who made their 
firft appearance about the year 1160. 

The origin of this famous fedl, according to Mofheim, 
was as follows : Peter,- an opulent merchant of Lyons, fur- 
named Valdenjis, or Validifius, from Vaux or Waldum, a 
town in the marquifate of Lyons, being extremely zealous 
for the advancement of true piety and Chriftian knowledge, 
employed a certain prieft called Stephanas de Evifa, about 
the year 116c, in tranflating from Latin into French the 
four Gofpels, with other books of Holy Scripture, and the 
moll remarkable fentences of the ancient dodlors, which 
were fo highly eftcemed in this century. But no looner 
had he perufed thefe facred books with a proper degree of 
attention, than he perceived that the religion which was 
now taught in the Roman church, differed totally from that 
which was originally inculcated by Chrift and Ins apoftles. 
c Struck 
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Struck with this e-!avin^ contradiftion between the do&rir.e* baptifm* and tkat others reject’d water-baptum entirely 'r 
of the pontiffs and the truths ol' the Gofpel, and animated but Wall has laboured to prove that infant baptnm was 
with zeal, he abandoned his mercantile vocation, diftributed generally pradlifed among them. 
his riches among the poor (whence the Waldenfes were Their rules of pra&ice were extremely auftere ; for they- 
called poor men "of Lyom 1, and forming an affociation with adopted as the model of their moral difcipline the fermori of 
other pious n en, who had- adopted his lentiments and his ™ ^ ul4i,vv’ '"^rnrctcd and evnlained 
turn of devotion, he began in the year 1180 to affume the 
quality of a public teacher, and to inftruA the multitude in 
the doctrines and precepts of Chriftianity. 

Soon after Peter had affumed the exercife of his minidry, 
the archbifhop of Lyons, and the other rulers of the church 
in that province, vijoroufly oppofed him. Plowever, their 
oppofition v/as unfuccefsful; for the purity and limplicity 
of that religion which thefe good men taught, the fpotleis 
innocence ■ that fhone forth in their lives and aftions, and 
the noble contempt of riches and honours which was con- 
fpicuous in the w-hole of their conduit and converfation, ap- 
peared fo engaging to all fuch as had any fenfe of true pie- 
ty, that the number of their followers daily increa^d.— 
They accordingly formed religious affemblies, firfl. in France, 
and afterwards in Lombardy, from whence they propaga- 
ted their fe& throughout the other provinces of Europe 
with incredible rapidity, and with fuch invincible fortitude, 
that neither tire, nor fword, nor the moll cruel inventions 
of merciltfs perfecution, could damp -their zeal, or entirely 
ruin their caufe. 

The attempts of Peter Waldus and his followers were 
neither employed nor defigned to introduce new doc- 
trines into the church, nor to propofe new articles of faith 
to Chriflians. All they aimed at was, to reduce the form 
of eccletiaftical government, and the manners both of the 
clergy and people, to that amiable timplicity and primitive 
fanftity that characlerifed the apoftolic ages, and which ap- 
pear fo ftrongly recommended in the precepts and injunc- 
tions of the divine Author of our holy religion. In con- 
fequence of this defign, they complained that the Roman 
church had degenerated, under Conftantine the Great, from 
its primitive purity and fanftity. They denied the fupre- 

Chritl on the mount, which they interpreted and explained 
in the moil rigorous and literal manner, and confequently 
prohibited and condemned in their ibciety all wars, and fuits 
of law, and all attempts towards the acquifition of wealth, 
the inflicting of capital punifhments, felt-defence agamltun-- 
juft violence, and oaths of all kinds. 

Luring the greateft part of the 17th century, thofe of ’ 
them who lived in the valleys of Piedmont, and who had- 
embraced the doCtrine, difcipline, and worfhip of the church- 
of Geneva, were oppreffed and perfecuted, in the moft bar- 
barous and inhuman manner, by the miniiters of Rome. 
This perfecution was carried on with peculiar marks of- 
rage and enormity in the years 165^, 1656, and 1696, and ' 
feemed to portend nothing lefs than the tot?.l extinction of - 
that unhappy nation. The moft horrid fcenes of violence - 
and bloodfhed were exhibited in this theatre of papal tyran- 
ny ; and the few Waldeafes that furvived were indebted for. 
their exiftence and fupport to the interceffion made for them 
by the Englifh and Dutch governments, and alfo by the. 
Svvifs cantons, who folicited the clemency of the duke of' 
Savoy in their behalf. 

VAULT, in architecture, an arched roof, fo contrived 
that the ftones which form it fuftain each other. 

Vaults are on many occaflons to be preferred to foffits or 
flat ceilings, as they give a greater height and elevation, and 
are befides more firm and durable. 

VAYER. See Mothe. 
VAYVODE, or Vaivode. See Waywode. 
UBES (St), a fea-port town of Portugal, in the pro-- 

vince of Eftremadura, Rated on a b&y of the Atlantic O-. 
cean, 21 miles fouth of Lifbon. It Hands on an eminence. 
with a very ftrong caftle built on a rock. . The foil about, 
is fertile in corn, wine, and fruits ; and it is fumifhed with 

macy of the Roman pontiff, and maintained, that the rulers good fifh from the fea, and a fmall lake in the neighbour-f 
and minifters of the church were obliged, by their vocation, hood. Here they make great quantities of fine fait, which. 
to imitate the poverty of the apoftles, and to procure for 
themfelves a fubliftence by the work ol their hands., i hey 
confrdered every Chriftian as, in a certain meaiure, qualified 
and authorifed to inftrucl, exhort, and confirm the brethren 
in their Chriftian courfe, and demanded the reftoration of 
the ancient penitential difcipline of the church, i. c. the ex- 
piation ot tranfgreflions by prayer, falling, and alms, which 
the new-invented doftrine of indulgences had almoft totally 
abolifhed. They at the fame time affirmed, that every pi- 
ous Chrillian was qualified and entitled to prefcribe to the 
penitent the kind or degree of fatisfa&ion or expiation that 
their tranfgreffions required ; that confeffion made to priells 
was by no means neceflary, fince the humble offender might 
acknowledge his fins, and teilify his repentance, to any true 
believer, and might expeft from fuch the counlel and admo- 
nition which his cafe demanded. They maintained, that 
the power of delivering finners from the guilt and pimifii- 

E. Long. 8. 54. is carried to the American plantations. 
N. Lat. 38. 22. 

UBIQUITARIANS, formed from ubique, “ every- 
where,” in ecckfiaftical hiftory, a fe6l of Lutherans which- 
rofe and fpread itielf in Germany.; and whofe diftinguifhing. 
do&rine was, that the body of Jefus Chrift is everywhere, or 
in every place. 

Brer.tius, one of the eavlieft reformers, is faid to have firft 
broached this error,-in 1560. Luther himielf, in his con-- 
troverfy with Zuinglius, had thrown out feme unguarded, 
expreffions, that feemed to imply a belief of the omnipre- 
fence of the body of Chrift ; but he became fenfible after-.' 
wards, that this opinion was attended with great difficul- 
ties, and particularly that it ought not to be made ufe of as. 
a proof of Chrift’s corporal, prefence in the euchnrift. 
However, after .the death of Luther, this abfurd.hypothefis. 
was renewed, and d'reffed up in a Ipecjous and plaufible form 

ment of their offences belonged to God alone ; and that in- by Brentius, Chemnitius, and Andrseas, who,maintained the 
dulgences of confequence were the criminal inventions of communication of tlie pioperties ol Chrift’s divinity to his 

They looked upon the prayers and other 
dulgences 
fordid avarice 
ceremonies that were inftituted in behalf of the dead, as 
vain, ufelef’, and abfurd, and denied the exiftence of depart- 
ed fouls in an intermediate Hate of purification ; affirming, 
that they were immediately, upon their leparation from the 
body, received into heaven, or thruft down to hell. fhefe, 

human nature. It is indeed obvious, that every Lutheran, 
who believes the doclrine of confubftantiation (fee 
of the Lord), whatever he may pretend, muft be an Ubiqui- 
tarian. 

UBIQUITY, Omnipresence.; an attribute of the Dei- 
ty, whereby he is always intimately prelent to all things 

and other tenets of a like nature, compofed the fyftem of gives the eje to all things ; knows, prelerves, and does all in 
dodtrine propagated by the Waldenfes. It is alio faid that all things. 
ieveral ot the Waldenfes denied’ the obligation of infant- UDDER, in compaiative anatomy, tnat part in brutes 

wherein 
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wlierein tlie milk is prepared, anfwering to tke mammae or 
bveatls in women. Set Comparative Anatomy, nJ 44. 

VEDAS, the facred books of the Hindoos, believed to 
be revealed by God, and called immortal. They are confi- 
dered as the fountain O' all knowledge human and divine, 
and are tour in number; of which we have the following 
account in the firit volume of the Afiatic Refearches: The 
Rigveda coniiifs of five feefions ; the Tajurveda of eighty- 
l»x ; the Samaveda of a thoufand ; and the Rdharmaveda of 
nine ; with eleven hundred fac’ha’s, or branches, in various 
divitions and fubdivifions. The Veda's in truth are infinite; 
but have been long reduced to this number and order : the 
principal part of them is that which explains the duties of 
man in a methodical arrangement ; and in the fourth is a 
fyftem of divine ordinances. 

From thefe are reduced the four Upavedas, the firft of 
•which was delivered to mankind by Brahma, Indra, 
Dhanwantari, and five other deities; and comprizes the 
theory of diforders and medicines, with the practical me- 
thods of curing difeafes. 

The fecond confifts of mufic, invented for the purpofe of 
raifing the mind by devotion to the felicity of the Divine 
nature ; the third treats of the fabrication and ufe of arms; 
and the fourth of fixty-four mechanical arts. Of however 
little value we may efteem the mechanical arts of the Hin- 
doos, and however defpicable their theological fyftem may 
really be, the Upaveda, which treats of dileafes and the me- 
thod of curing them, furely deferves to be ftudied by every 
European phyfician praftifing in India. There are indeed 
a great number of medical books in the Shanfcrit language 
worthy of attention ; for though the theories of their au- 
thors may be groundlefs and whimfical, they contain the 
names and defeription of many Indian plants and minerals, 
with their ufes, difeovered by experience, in the cure of dif- 
eafes. 

VEDETTE, in war, a centinel on horfeback, with his 
horfe’s head towards the place whence any dahger is to.be 
feared, and his carabine advanced, with the butt-end againft 
his right thigh. When the enemy has encamped, there are 
vedettes polled at all the avenues, and on all the riling 
grounds, to watch for its fecurity. 

To VEER and Haul, to pull a rope tight, by drawing 
it in and llackening it alternately, till the body to which it 
is applied acquires an additional motion, like the increafed 
vibrations of a pendulum, fo that the rope is ftraitened to 
a greater tenfion with more facility and difpatch. This me- 
thod is particularly ufed in hauling the bowlines. 

The wind is faid to veer and haul when it alters its direc- 
tion, and becomes more or lefs lair. Thus it is faid to veer 
aft and to haul forward. 

Veer, Ter-Veer, anciently Camp-Veer, a town of Zea- 
land in the United Provinces, Handing at the mouth of the 
Eaft Schelde, about four miles from Middleburgh, and eight 
from Flu firing. Veer, in Dutch, fignifies a paflage or fer- 
ry over an arm of the fea or a river ; and as there was once 
a ferry here over the Schelde to the village of Compen, on 
the ifland of North Beveland, the town thereby got the 
name o' Veer, Camp-Veer, and Ter-Veer. It is well forti- 
fied, and formerly enjoyed a good trade, efpecially to Scot- 
land ; the natives enjoying particular privileges here. The 
harbour is very good, and the arfenal the bell furnilhed in 
the world. Hence the Veres, anciently earls oi Oxford, 
are faid to have derived both their origin and name. 

VEERING, or Wearing, the operation by which a 
fhip, in changing her courfe from one board to the other, 
turns her Hern to windward. Hence it is ufed in oppofi- 
tion to Tacking, wherein the head is turned to the wind 

o ] V E G 
and the Hern to leeward. See Seamanshi?, Vol. XVII. 
p. 219. , 

VEGA (Lopez de), a celebrated Spanifii poet. He 
was the fon of Felix de Vega and Francifca Fernandez, who 
were both defeended from honourable families, and lived m 
the neighbourhood of Madrid. Our poet was born in that 
city on the 25th of November 1562. He was, according to 
his own expreffion, a poet from his cradle ; and beginning 
to make verfes before he had learned to write, he ufed to °‘ 
bribe his elder fchool-fellows with pare of his breakfaft, to 
commit to paper the lines he had composed. Having loll 
his father while he was yet Hill a child, he engaged in a fro- 
lic very natural to a lively boy, and wandered with another 
lad to various parts of Spain, till, having fpent their mo- 
ney, and being condufted before a magiftrate at Segovia 
for offering to fell a few trinkets, they were fent home again 
to Madrid. Soon after this adventure, our young poet was 
taken under the prote&ion of Geronimo Manrique, bilbop 
of Avila, and began to diftinguilh himfelf by his dramatic 
compofitions, which were received with great applaufe by 
the public, though their author had not yet completed his^ 
education ; for, "after this period, he became a member of 
the univerfity of Alcala, where he devoted himfelf for four 
years to the ftudy of philofophy. He was then engaged as 
fecretary to the duke of Alva, and wrote his Arcadia in 
compliment to that patron : who is frequently mentioned in 
his occafional poems. He quitted that employment on his 
marriage with Ifabel de Urbina, a lady (fays his friend and 
biographer Perez de Montalvan) beautiful without artifice, 
and virtuous without affe&ation. His domeftic happinefs 
was foon interrupted by a painful incident:—Having writ- 
ten fome lively verfes in ridicule of a perfon who had taken 
fome injurious freedom with his chara&er, he received a 
challenge in confequence of his wit; and happening, in the 
duel which enfued, to give his adverfary a dangerous wound, 
he was obliged to fly from his family, and fhelter himfelt in 
Valencia. He refided there a confiderable time ; but con- 
nubial affection recalled him to Madrid. His wife died in 
the year of his return. His affliftion on this event led him 
to relinquifh his favourite fludies, and embark on board 
the Armada which was then preparing for the invafion of 
Encrland. He had a brother who ferved in that fleet as a 
lieutenant; and being fhot in an engagement with fome 
Dutch veffels, his virtues were celebrated by our afflifted 
poet, whofe heart was peculiarly alive to every generous af-. 
left ion. After the ill fuccefs of the Armada, the difeonfo- 
late Lopez de Vega returned to Madrid, and became fecre- 
tary to the Marquis of Malpica, to whom he has addreffed 
a grateful fonnet. From the fervice of this patron he paffed 
into the houfehold of the Count of Lemos, whom he cele- 
brates as an inimitable poet. He was once more induced 
to quit his attendance on the great, for the more inviting 
comforts of a married life. His fecond choice was Juana 
de Guardio, of noble birth and Angular beauty. By this 
lady he had two children, a fon who died in his infancy, 
and a daughter named Feliciana, who furvived her father.^ 
The death of his little boy is faid to have haftened that of 
his wife, whom he had the misfortune to lofe in about feven 
years after his marriage. Having now experienced the 
precarioulnefs of all human enjoyments, he devoted himfelf 
to a religious life, and fulfilled all the duties of it with the 
moft exemplary piety: rtill continuing to produce an allo- 
nifhing variety of poetical compofitions. His talents and 
his virtues procured him many unfolicited honours. Pope 
Urban VIII. lent him the crofs of Malta, with the title 
of Dodlor in Divinity, and appointed him to a place of 
profit in the Apoftolic Chamber; favours for which he 
a exprefled 



V E G [6 

expre/Ted his gratitude by dedicating his Corona Trap tea 
t1 (a long poem on the fate of Mary Qjieen of Scots) to that 

l-,", liberal pontiff. In his 73d year he felt the approaches of 
death, and prepared himfelf for it with the utmoll compo- 
fure and devotion. His laft hours were attended by many 
of his intimate friends, and particularly his chief patron the 
Duke of Seffa, whom he had made his executor ; leaving 
him the care of his daughter Feliciana, and of his various 
manuferipts. The manner in which he took leave of thole 
he loved was moft tender and affe&ing. He faid to his dif- 
ciple and biographer Montalvan, That true fame confifted 
in being good ; and that he would willingly exchange all the 
applaufes he had received to add a fingle deed of virtue to 
the aftions of his life. Having given his dying benedi&ion to 
his daughter, and performed the laft ceremonies of his reli- 
gion, he expired on the 25th of Augull 1635. 

VEGETATION, in phyliology, the aft whereby plants 
receive nourilhment and growth. 

The procefs of nature in the vegetation of plants is very 
accurately delivered by Malpighi: The egg or feed of the 
plant being excluded out of the ovary, called /W or bu/Z, 
and requiring further fodering and brooding, is committed 
to the earth; which having received it into her fertile bo- 
fom, not only does the office of incubation by her own 
warm vapours and exhalation, joined with the heat of the 
fun, but by degrees fupplies what the feed requires for its 
further growth ; as abounding everywhere with canals and 
finufes, wherein the dew and rain water, impregnated with 
fertile falls, glide, like the chyle and blood in the arteries, 
&c. of animals. This moifture meeting with a new-depo- 
fited feed, is percolated, or ftrained through the pores or 
pipes of the outer rind or hufk, correfponding to the fecun- 
dines of the foetufes, on the infide whereof lies one or more, 
commonly two, thick feminal leaves, anfwering to the pla- 
centa in women, and the cotyledons in brutes. 

| , Thefe feed-leaves confift of a great number of little vefi- 
culne, or bladders, with a tube correfponding to the navel- 
ffring Jn animals. In thefe veliculas is received the moifture 
of the earth, ftrained through the rind of the feed ; which 
makes a flight fermentation with the proper juice before 
contained therein. This fermented liquor is conveyed by 
the umbilical veffel to the trunk of the little plant ; and to 
the germ or bud which is contiguous thereto: upon which 
a vegetation and increafe of the parts fucceed. 

Such is the procedure in the vegetation of plants: which 
the illuftvious author exemplifies in a grain of wheat, as fol- 
lows : The firft day the grain is town it grows a little tur- 
bid ; and the fecundine, or hufk, gapes a little in feveral 
places : and the body of the plant, being continued by the 
umbilical veffei to a conglobated leaf (which is c?.lled the 
fulp oxjlefh of the feed, and is what conftitutes the flower) 
fwells ; by which means, not only the germ or fprout 
(which is to be the future ftem) opens, and waxes green, 
but the roots begin to bunch out; whence the placenta, or 
feed-leaf, becoming loofe, gapes. The fecond day, the fe- 
cundine or hufk, being broke thromrh, the ftem, or top of 
■the future ftraw, appears on the outftde thereof, and grows 
upward by degrees; in the mean time, the feed-leaf guard- 
ing the roots becomes turgid with its veficulse, and puts 
forth a white down. And the leaf being palled away, 
you fee the roots of the plants bare ; the future buds, leaves, 
and reft of the flalk, lying hid. Between the roots and the 
afeending ftem the trunk of the plant is knit by the navel- 
knot to the flower-leaf, which is very moift, though it ftifl 
retains its white colour and its natural tafle. The third 
day, the pulp of the conglobated, or round leaf, becomes 
turgid with the juice which it received from the earth fer- 
menting with its own* 
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Thus the plant increaftng in bignefs, and its bud or ftem 

becoming taller, from whitifh turns greenifh ; the lateral 
roots alfo break ^orth greenifh and pyramidal from the ga- 
ping fheath, which adheres chiefly to the plant ; and the 
lower root grows longer and hairy, with many fibres fhoot- 
ing out of the fame. 

Indeed there are hairy fibres hanging all along on all the 
roots, except on their tips ; and thefe fibres are feen to wind 
about the faline particlesof the foil, little lumps of earth, See. 
like ivy ; whence they grow curled. Above the lateral roots 
there now break out two other little ones. 

i he fourth day, the ftem mounting upwards, makes a 
right angle with the feminal leaf: the laft; roots put forth 
more; and the other three growing larger, are clothed with 
more hairs, which ftraitly embrace"the lumps of earth ; and. 
where they meet with any vacuity,' unite into a kind of net- 
work. 

From this time forward the root puflies with more regu- 
larity downward, and the ftalk upward, than before. There 
is, however, this great difference in their growth, that the 
ftalk and blanches find no refiftance to their ftiooting up, 
while the roots find a great deal to their fhooting down- 
ward, by gj^ans of the folidity of the earth ; whence the 

■ branches aWance much (after and farther in their growth 
than the roots; and thefe laft often finding the refiftance of 
a tough earth unfurmountable, turn their courfe, and fhoot 
almolt horizontally. 

From a number of experiments made by Mr Gough, and 
related by him in the fourth volume of the Manchefter 
Tranfaftions, it appears, that feeds will not vegetate with- 
out air ; and that during their vegetation, they ablorb oxy- 
gen, part of which they retain, and that carbonic acid is 
formed with the reft. Thefe fafts were afeertained in the 
following manner : He put feveral parcels of ftteped peas 
and barley, at different times, into phials, which were left 
to ftand for three or four minutes in fpring water, of 'the 
heat of 46, 50, to reduce them to a known temperature. 
I hey were then fecurely corked, and removed into a room, 

the temperature of which was never lefs than 530. After 
remaining horn four to fix days in this fituation, they were 
again placed in the fame fpring water, and opened in an in- 
verted pofition, care being taken that the barometer flood 
at the time nearly where it did at firft. W hen a cork was 
thus drawn, a quantity of water rufhed in immediately^ 
more than was fufficient to fill the neck. The air being 
paffed through lime wafer, contradled very fenfibly, 'and 
precipitated the lime. The refiduum, freed in this manner 
from carbonic acid, extingnifhed a lighted taper like water j, 
and this it did repeatedly. He made one of thefe experi- 
ments with more attention than the reft, from which it ap- 
peared, that four ounces, one dram, forty grains, by mea- 
fure, of atmofpheric air,- loft one-fixth of its original bulk, 
by being confined five days with one ounce of fteeped 
barley. It is plain, from this experiment, that feeds in the 
add of vegetation take oxygen from the atmofphere, part 
of which they retain, and rejedl the reft charged with car- 
bon. The iubfbnce of the feed-lobes is hereby changed,, 
an additional quantity of oxygen being introduced into tlieir 
conipoation ; and ?. part of their carbon loft. This change,, 
m the pi oportion ot their alimentary principles, generates 
fugar, as i» evident from the procefs of malting. But fu- 
gar and ctfibonic acid are more foluble in water than 
the farinaceous oxyd. They therefore combine with the 
humidity in the capillary tubes of the feed, and find a rta- 
dy pa ft age to the germ, the vegetative principle of which 
they call into afftion by a ftimulus fuited to its nature. A 
nutritious liquor being thus prepared by the decompofitiom 
ei the feed-lobes, and diftributed through the infant plant,, 

Vegeta- 
tion. 
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ks organs Lc^ui to exert their fpecific actions, by decom- 
pounding the nouriflnnent conveyed to them, and forming 
new oxyds from the elementary principles of it, tor the in- 
cteafe o1- the veffels and fibres; and in this manner the tirft 
ila<re of vegetation commences. 

1 V E N 

VEIL, a piece of ftuff, ferving to cover or hide any 
thing. 

In the Romifh churches, in time of Lent, they have veils 
or curtains over the altar, crucifix, images ot taints, See. 

A veil of crape is wore on the head by nuns, as a 
Mr°Gouglilias^-fcertafned. that a germ in the aft of ve- badge of their profeffion : the novices wear white veils but j.yj.1 vjruig . “ • , , .1 _  i.._ the vnws black ones, oee the article 

gelation requires to be continually excited by the (timulus 
/of oxygen ; but that as foon as the feed lobes are odiauft- 
ed, the young plant is in a (late to derive its nutrition from 

»the ground ; and then ^and not till then) it finds itfelf in a 
iituation caoable of making future advances, unafliiLed by 
'the (limulus of reipirable air. 

thole who have made the vows black ones, bee the aitids 
Nun. 

VEIN, in anatomy, is a veflel which carries the blood 
from the feveral parts of the body to the heart. See Ana- 
tomy, r° 123. # # ., 

Vein, among miners, is that fpace which is bounded with 
rarer, only . of a„d contains ore, .par canck, oUv.d^. 

c ., , - r    _• _ if ^Vne. n->c»flrnr\r Virruwnhcn. Tiitcher-chtrt. cur, which the philofophers cau , energy from -the ablence of pure air ; but if this r.eceffary 
/fupport be withheld too long, it perifiies by the putrefa&ive 
-fermentation. 

The lively green which the ftems and leaves of plants re- 
ceive from the aft ion of light, cannot be imparted to them, 

■ provided the energy of the vegetative principle in them be 
fufpended : for after permitting a number of peas to pro- 

, duce both extremities of their fprouts in wet fand covered 
from the light by an earthen pot, Mr Gough placed Hve of 

•them, on the 29th of April, in an inverted glafe jar, contain- 
ing azot confined by water ; and three in another jar, in 
which a portion of common air wa, alfo inclofed by the 

Tame means. On the 30th the upper extremities of the 
fprouts o! the parcel laft mentioned were green ; but though 

fthe experiment was prolonged to the 2d of May, thofe in 
‘the other glafs did not exhibit any perceptible alteration in 
Tize or colour. Two of them were now placed in a glals 
filled with atmofpheric air, where they were left unobferved 

ito the ;th, at the end of which time the germs had vegeta- 
ted confiderably ; the lower parts of them ftill remained 

■white, but their oppofite extremities had changed to their 
proper green. Hence it may be taiely inferred, that green- 
nefs cannot be imparted to the Iprouts of feeds without the 
joint aftion of light and oxygen ; in which they are very 
different from the (hoots that frequently proceed from ma- 
turer plants, when fecluded from the atmofphere: tor, as 
*thefe grow freely in clofe glafs veffels, placed in a window, 
and containing water and azot, the parts which are recent- 
ly produced continue to vegetate, in confequence of their 

; conneftion with the parent ttock, and acquire the colour in 
queftion without the afiifiance of refpirable air. See Plant, 

■T ree, Germination, Botany, &c. 
VEGETATIVE soul, among philofophers, denotes 

that principle in plants by virtue of which they vegetate, 
or receive nourifhment and grow. See the pieceding ar* 
-tide. , . . , . 

VEHICLE, in general, denotes any thing that carries 
or bears another along ; but is more particularly ufed in 
pharmacy for any liquid ferving to dilute fome medicine, in 
order that it may be admir.iitered more coimnodioufly to the 
patient. 

VEII (anc. geog.), a city of Etruria, the long and pow- 
erful rival of itome ; diftant about too ffadia, or 12 miles, 
to the north-weft; fituated on a high and fteep rock, ia- 
ken after a fiege of 10 years by Camillas, fix years before 
the taking of Rome by the Gauls: and thither the Romans, 
after the burning of their city7, had thoughts of removing; 
but were diffuaded from it by Camillus (Livy). It 

brownhen, pitcher-chirt, cur, which the philofophers call 
the mother of metals, and fometimes foil of all colours. When 
it bears ore, it is called a quick vein ; when no ore, a dead 
vein. 

VEL A, a remarkable cape on the coaft of Terra Firma, 
in South America. W. Long. 71. 25. N- Lat. 1 2. 30. 

VELARIUS, in antiquity, an officer in the court of the 
Roman emperors, being a kind of ufher, whofe poll was 
behind the curtain in the prince’s apartment, as that of the 
chancellor’s was at the entry of the balluftrade ; and that of 
the oftiarii at the door. The velarii had a fuperior of the 
fame denomination, who comr.anded them. 

. VELEZ-de-Gomara, a town of Africa, in the king- 
dom of Fez, and in the province of Enff. It is the an- 
cient Acarth. With a harbour and a har.dfome cafile, 
where the governor relides. It is feated between two high 
mountains, on the coaft of the Mediterranean Sea. W. Long. 
4. o. N. Lat. 35. 10. . t 

VELITES, in the Roman army, a kind of ancient fol- 
diery, who were armed lightly with a javelin, a calk, cuirafs, 
and fhield. 

VELLEIUS Paterculus. See Paterculus. 
VELLUM, is a kind of parchment, that is finer, evener, 

and more white than the common parchment. The word 
is formed from the French ve/in, of the Latin vitulinus, “ be- 
longing to a calb” 

VELOCITY, in mechanics, fwiftnefs; that affeftion ot 
motion whereby a moveable is diipofed to run over a cer- 
tain fpace in a certain time. It is alfo called celerity, and 
is always proportional to the fpace moved. Huyghen*, 
Leibnitz, Bernoulli, Wolfius, and the for. ign mathemati- 
cians, hold, that the momenta or forces of falling bodies, at 
the end of their falls, are as the fquares of their velocities 
into the quantity of matter; the Englifti mathematicians, 
on the contrary, maintain them to be as the velocities them- 
felves into the quantity of matter. See Quantity, n II 
and 14, &c. 

VELVET, a rich kind of ftuff, all filk, covered on the 
outfide with a clofe, (hurt, fine, foft lhag, the other fide be- 
ing a very ftrong dole tiflue. . 

The nap or (hag, called alfo the velveting, of this ftuff, 18 
formed of part of the threads of the warp, which the work- 
man puts on a long narrow-channelled ruler or needle, which 
he afterwards cuts, by drawing a (harp fteel tool along the 
channel of the needle to the ends of the warp. The prin- 
cipal and beft manufaftories of velvet are in France and I- 
taly, particularly in Venice, Milan, Florence, Genoa, and 
Lucca: there are others in Holland, fet up by the French 

there fettled, arid its territory afligned to the foldiers. But 
after that it declined to gradually, as not to leave a fingle 
trace ftanding. Famous for the flaughter of the 300 Fabu 
on the Cremera (Ovid). The (pot on which it flood lies 
rear Ifcla, in St Peter’s patrimony (Holftenius). 

but they all come fhort of the beauty of thoie in Trance, 
and accordingly are fold for 10 or 15 percent, lefs. There 
are even fome brought from China ; but they are the wotft 
of all. , , 

VENAL, or Venous, in anatomy, fomethiag that bears 
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Veering a relation to tlie veins. This word is alfo ufed for fomething 
Hi 11. bought with money, or procured by bribes. 

^ !‘‘re' VENEERING, VaneerinG, or Fineerin?, a kind of 
i marquetry, or inlaying, whereby feveral thin fhces or leaves 

of hne wood, of different kinds, are applied and fattened on 
a ground of feme common wood. 

There are two kinds of inlaying : the one, which is the 
more ordinary, goes no farther than the making of com- 
partiments of different woods ; the other requires much 
more art, and reprefents flowers, birds, and the like figures. 
The firtt kind is what we properly call veneering, the latter 
wc have already deferibed under MARCtyETRY. 

The wood intended for veneering is firtt fawed out into 
flices or leaves, about a line thick : in order to law them, 
the blocks or planks are placed upright in a kind of vice or 
fawing prefs: the defeription of which may be feen under 
the article juft referred to. Thefe flices are afterwards cut 
into flios, and fafhioned divers ways, according to the de- 
fign propoftd ; then the joints being carefully adjufted, and 
the pieces brought down to their proper thicknefs, with fe- 
veral planes for the purpofe, they are glued dowm on a 
ground or block of diy wood, with good ftrong Englifh 
glue. The pieces thus joined and glued, the work, if Imall, 
is put in a prefs ; if large, it is laid on the bench, covered 
with a board, and preffed down with poles, or pieces of 
wood, one end whereof reaches to the ceiling of the room, 
and the other bears on the boards. When the glue is quite 
dry they take it out of the prefs and finifh it; hrft with little 
planes, then with divers lerapers, fome whereof refemble 
rafos, which take off dents, &c. left by the phnes. When 
fufficiently leraped, the work is ooliftred with the flein of a 
lea-dog, wax, and abrufh and polifher (have-grals: which 
is the latt operation. 

VENEREAL, fomething belonging to venery ; as the 
lues venerea, &c. See Medicine Index. 

VENERY, is ufed for the adt of copulation, or coition, 
of the two fexes. 

VENESECTION, or Phlebotomy, in furgery. See 
Surgery, n° 

VENETIAN Bole, a fine red earth ufed in painting, 
and called in the colour fhops Venetion red.— It is dur’ in 
Carinthia, and fent from Venice to all parts of the world ; 
but the ufe of it here is very much fuperfedtd by a bright 
colcothar of vitriol. 

VENICE, a celebrated city of Italy, and capital of a 
republic of the fame name, fituated on the Laguues or Small 
I Hands, about five miles from the continent ; in E. Long. 
130. N. Lat. 45-. 40. 

, The name of Venice is evidently derived from Venetia, 
T ;aticn one of the Roman provinces of Italy ; and this again from 

the Nenetians, a people of Paphlagonia, who fettled in that 
part of the country. The city is laid to have been founded 
about the year 45 t or 4s2 ; when Attila, having deitroyed 
the cities ot Aquileia, Verona, Mantua, Trevigio, &c. fuch 
of the inhabitants as tfcapea the fiaughter fled to the iflaods 
on their coaft, and there took up their refidence. Hifto- 
rians are profuie in their commendations ot the virtue of 

j jjcnt the Venetians during the infancy of their city ; and Caffio- 
tl .(Sttrofdorus informs us, that one would have taken the inhabitants 
'Mrft in-rather for an affembly of philofophers, living at their eafe 

Pfants- and cultivating the duties of religion, than for what they 
really were, a diftreffed and coni ufed rabble who had efcaped 
from the calamities of war. Nothing remarkable, however, 
occurs in the hillory of Venice for feme time, excepting 

I 3 the change of government from the confular to the tribuni- 
1 ,n t^e tial form, which happened about 30 years after the buikh 
k -ilo ing of the city, '.the republic firft began to be of confe- 
ni - a ii- queiice after the dettrudtion of Padua by the Lombards. 
K Vot. XVIII. Part II. 
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About this time they were become matters of a fleet and 
a body of land-forces. They engaged in a quarrel with the 
Lombards, of which we know not the particulars. In a. 
fhort time, however, they diftinguifhed themfelves againft 
the Iftrian pirates, who had committed depredations on their 
coafls, and the Tergeftines, or inhabitants of Triefte, who 
had fuddenly carried off a number of the citizens of Venice. 
Theie exploits procured them a confiderable degree of re- 
putation and efieem among their neighbours ; and by im- 
proving every opportunity of increafmg their trade, and 
augmenting the number of manufaftures, &c. the city very 
foon arrived at a high pitch of affluence and power. In the Afllfu the 
war carried on by Juftinian with the Goths in Italy, the Roman ge- 
Venetians gave confiderable affiftanee to Narfes the Roman !'era‘ N^r* 
general, infomuch that he expreffed his gratitude by feveral 
rich prefents, fome hmh marks of dittinilion, and particu-^^^j 
larly by building two fine churches dedicated to the faints account. 
Theodore and Germinian ; the oldett public buildings, be- 
fide St Mark’s and St Peter’s, in V'enice. 

From the time of Juttinian to the year 697, hiftorians 
are filent with regard to the Venetian -ffairs. A great re- 
volution now' took place in the government : the tribunes 
having abufed their power were abolifhed ; and in their 5 
Head was elefted a doge or duke, in whom was vetted the elec* 
fupreme authority. He was to reprefent the honour andj°no^a 

majefty of the ftate ; to have refpect and diftinftion paidciuiie> 
him beyond what the tribunes, or even theconfuls, enjoyed: 
he was to affemble and prefide at the great council; to have 
a catting vote in all difputed points ; to nominate to all of- 
fices, places, and preferments ; and laftly, to enjoy the fame ^ 
authority in the church as in the ttate. This form of go-qI- 
vernment w'as changed in 737, for wdiat reafon we know not,govern- 
and a fupretne magittrale choien, with the title of itiajler of ment. 
the horfe or general of the forces. His power was to con- 
tinue only for a year, the fhortnefs of its duration being 
thought a fufficient fecurity againft the abuie of it. But 
in five years aiterw'ards the doges were rettored, and Gio- 
vanni Eabritio, the fourth and latt matter of the horfe, was 
depofed, and his eyes put out, but for what fault wre 
know not. ^ 

Under the doges, the power and wealth of the Venetian Quarrel 
republic continued to increafe. In 764 the Pleracleans andv.irh Char- 
Jefulans, fubjedts to the republic, having formed fome de-^emaSI1G<' 
ligns againft the ttate, put themfelves under the prote6!ion 
of Charlemagne. That conqueror, not finding it conve- 
nient to give them prefent affittance, fettled them in Ma- 
lamoc until he could give them more dfe&ual fuccour. 
I he Venetians, however, difregarding the protection of that 
powerful monarch, attacked and-inftantly drove them out g 
of the place where he had fettled them. Incenfed at this, Pepin de- 
Charlemagne ordered his fon Pepin to declare war againft clares war 
the republic. This was immediately done; but the blow t^lc 

was tor fome time diverted by Aftolphus king of the Lom- ^ 1 

bards, who, committing great devaftations in the territo- 
ries of the pope, obliged Pepin to come to the affittance of 
his holinefs. However, after having afforded the neceffary 
fuccour to the pope, Pepin orolecuted the war with Venice. 
The event is uncertain : all we know is, that about this 
time the Venetians declared themfelves a free and indepen- rIle yer,e., 
dent Rate ; winch makes it probable that his fuccefs hadtiansde- 
not been great. But in 804 the war was renewed with dare them- 
the utmoft fury. Pepin having quarrelled with Nicephoiuslelve,s 

the Greek emperor, and finding Obelerio the Venetian doge ^ 
inclined to favour his adverlary, determined to exterminate 
the very name of the republic. After having laid watte,, 10 

the province of Venetia, he led kis army dire&ly to Venice, j11^ 'CTw 
blocking the city up at the fame time by his fleet. Thepep.n. 
Venetians were not difkeartened at the number of their ene- 

4 L mies. 
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tn!e«, the reputation of Pepin, or the civi! dlvlfions among 
thtmfelves; their animofitiea were laid afide, and a ftrift 
union formed againft the common enemy : the chie' com- 
mand was given to Valentin, as Obelerio was fuppofed too 
nearly allied to Pepin to fight with that good-will and cheer- 
fulnefs the fervice of his country required. The Venetians, 
notwithftanding the moft cbllinate delence, the moft vigo- 
rous fallies, and their felling every inch of ground at an in- 
credible expence of blood, were at length reduced to that 

ced to great part of the city fouth of the Rialto : this ttream, and their 
ftraits. own bravery, being now their only defence. While Pepin 

was preparing to lay a bridge over the canal, they refolved, 
as a laft effort, to attack Pepin’s fleet, and to vanquifh or 
die in defence of their liberty. Embarking all the troops 
they could foare, they bore down, with the advantage of 

, the wind and tide, upon the enemy, and began the attack 
with fuch fury, as obliged the French admiral to give way. 
The lightnefs of their fhips, and the knowledge of the 
foundings, gave the Venetians every advantage they could 

12 wifti; the enemy’s fleet was run aground, and the greater 
The French part 0p their troops perifhed in attempting to efcape ; the 

lv Hei’r! v!~ fcip8 were all to a few', either taken or deflroyed. During 
this action at fca, Pepin relolved to aflault the city by land, 
not doubting but the garrifon was fo weakened by the num- 
ber of forces they bad fent on board the fleet, as to be able 
to make but a flight refiftance. Having for this purpofe 
thrown a bridge over the Rialto, he w'as marching his troops 
acrofs it, w'hen he found himfelf attacked on every fide by 
the Venef'ans from their boats, and others who had pofted 
themfelves on the bridge. The battle w'as long, bloody, 
and doubtful, until the Venetians employed all their power 
to break down the bridge ; which at laft yielding to their 
obftinate endeavours, a prodigious (laughter of tne I*rench 
tnfued : however, they fought like men in defpair, feeing 
no hopes of fafety but in vi&ory ; but all communication 
being cut oft with the troops on fhore, they were to a man 
either killed or drowmed. The number of (lain was fo great, 

fart of^ ^iat th6 fpace between the Rialto and Malamoc was covered 
their army, with dead bodies, and has ever fince gone by a name ex- 

preffive of the prodigious (laughter. Pepin was fo ftruck 
with the intrepidity of the Venetians, that he raifed the 
fiege, abandoned the enterprife, and concluded a peace with 
the republic : he afterwards came to Venice to intercede 
for Obelerio, that he might be reftored ; which the Vene- 
tians granted, more out of refpedf to the requeft of fo great 
a prince, than love to the unhappy Obelerio. The people 
had a notion that Obelerio had encouraged Pepin to declare 
war upon the republic, and that a correfpondence between 
them was carried on during the fiege ; Pepin was therefore 
no fooner withdrawn, than the populace leizing upon Obe- 
lerio, tore his body in pieces, and fcattered his limbs and 
bowels about the city. His wife (hared the fame fate , for 
as ffie was the fifter of Pepin, it was not doubted but her 
nfluence was the caufe of her hufband’s perfidy. 

In 839 we find the Venetians engaged in an alliance of- 
fenfive and defenfive againft the Saracens with Michael the 

The Vene- Greek emperor. A fleet of 60 galleys was immediately 
tians de- equipped, who joined the Grecian fleet and engaged the 
feated at enemy ; but during the heat of the engagement, the Greeks 
fea by the havjng Safely deferted their allies, the Venetians were fo com- 
Oaracens. pjetejy defeated, that fcarce a Angle veffel remained to carry 

the news of their misfortune to Venice. This defeat threw 
the city into the utmoft confternation, as it was not doubted 
that the Saracens would immediately ky fiege to the capi- 
tal ; but from thefe fears they were foon relieved, by cer- 
tain intelligence that the Saracens had gone to Ancona, 
which they had pillaged and deftroyed. The Narentines, 
however, a piratical people, no lamer heard of the defeat 
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of the Venetians, than they laid wafte the eoafts of Dalmatia, Vsultj, 
and ravaged the country for a confiderable way; at the 
fame time that the city was diftra&ed by internal diffen- 
fions and tumults, in one of which the doge was murdered. 

It was not till the year 881 that the Venetian affairs Affairs of 
were thoroughly re-eftahlifhed. By the prudent and vigo-merquh. 
rous adminiitiation of Orfo Participate the power of the*icmturti 
Saracens was checked, the Narentines utterly defeated, and l8 
peace and domeftic tranquillity reftored. From this time A great vie. 
the republic continued to flourifh ; and in 903 her reputa t<,ry gained 
tion for aims became famous all over the world by a 
vidlory gained over the Hunns, who had invaded Italy, de- 
feated Berengarius,' and threatened the country with total 
deftru&ion. For a long time after, we meet with no re- 
markable tranfa&ions in the Venetian hiftory ; but in ge- 
neral the republic increafed in wealth and power by its in- 
defatigable application to maritime affairs and to commerce. 
About the year 1040 it v/as ordained that no prince fhould 
affbeiate a colleague with him in the fupreme power, a fta- 
tute which has ever fince continued unaltered. 

Towards the clofe of the 1 ith century, Venice began tOyei et,14n$ 
make a very confiderable figure among the Italian ftates,become 
and to carr y on wars w ith feveral of them. In 1084 the powerful 
republic was by the emperor of Conftantinople invefted with 
the fovereignty of Dalmatia and Croatia, which, however, 
had been held long before by right of conqueft. As.loon paj,e a 
as the Croifade was preached up, the Venetians fitted out aprincipal 
fleet of 2GO fail againft the infidels; but before this armament 1*‘a^in 

was in a condition to put to fea, war broke out with Pila. 
The doge Vitalis Michael took upon him the command of 
the fleet, when, after having defeated the Pifans in a bloody 
a&ion at fea, he fet fail for Smyrna, and from thence to 5I 
Afcalon, at that time befieged by the Chriftians. To hia P-xploitsof 
valour was owing the conqueft of this city, as well as thofetllc 4! 
of Caipha and Tiberias ; but before he had time to P11^ ciJ

1 

his good fortune further, he was recalled on account of an 
invafion of the Normans of Dalmatia. Here he was equally 
fuccefshrl: the Normans were everywhere defeated ; and 
Michael returned home loaded with booty ; but died foon 
after, to the great grief of all his fubjedfs. He was fuc- 
ceeded by Ordelapho Faliero, under whom the Venetians 
affifted Baldwin in the fiege of Ptolemais, and are laid to 
have been the chief inftruments of its cCmqueft ; and Bald- 
win, in rtcompenfe for the fervices of the republic, invefted 
her with the iovereignty of that city, which he endowed 
with many extraordinary privileges, in order to render his 
prefent more valuable. This good fortune, how'ever, was 
overbalanced by a rebellion in Dalmatia and Croatia. The 
former was reduced; but, in a battle with the Croatians, 
the doge was killed, and his army entirely defeated : by The Vent 
which difafter the Venetians were fo much difpirited, thaT’j1.^6’ 
they clapped up a peace on the belt terms they could, gh^atdefo 
ving up all thoughrsof Croatia for the prefent. in Croatia) 

Under the government of Domenico Micheli, who fuc- 
ceeded Ordelapho. the pope’s nuncio arrived at Venice, and ^ 
excited fuch a Ipirit of enthufiafm among all ranks and de-Great ar- 

il®' 
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grees of men, that they ftrove whofe names fhould be firftn ament 
enrolled for the holy w-ar. The doge, having fitted out a^'^J 
fleet of 60 galleys, lailed with it to Joppa, which place the 
Saracens w'ere at that time befieging. The garrifon was 
reduced to the laft extremity when the Venetian fleet ar- 
rived, iurprifed, and defeated that of the enemy with great 
(laughter ; loon after which the Saracens raifed the fzege 
with precipitation. Tyre was next befieged, and foon wa8£mper

4
0r 

obliged to capitulate ; on which oceafion, as well as on theConflant! 
taking of Afcalon, the Venetians (hared two-thirds of theroplere- 
fpoils. But in the mean time the emperor of Conftanti-f°ivej* 
nople, jealous of the increafing power and wealth of the*ff^ 

republic, 
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refolved to make an attack upon Venice, now 

weakened by the abfence of the doge ana inch a powerful 
fleet. But the fenate, having timely notice of the empe- 
ror’s intentions, recalled the doge, who inftantly obeyed the 
fummona. Stopping at Rhodes, in his way home to refrefh 
and water the fleet, the inhabitants refilled to furniin him 
with the neceffaries he demanded. Tncenfed at this denial, 
he levelled their city with the ground ; and from thence 
failing to Chios, he laid walle and deltroyed the country, 
carrying off the body of St Ilidore, in thofe days accounted 
an ineftimable treafure. After this he feized on the ifiands 
pf Samos, Lefbos, Andros, and all thofe in the Archioela* 
go belonging to the emperor ; and having reduced Zara, 
Spolatra, and Trahu, places in Dalnaatia which had revolt- 
ed during his abfence, he returned in triumph to Venice, 
where he was received with great joy. 

The Venetians now became very formidable throughout 
all Europe. The Sicilians, Paduans, with the ftates of Ve- 
rona and Ferrara, felt the weight of their power ; and in 
1173 they ventured to oppoie Frederic BarbarolTa emperor 
of Germany. 1 he occafion of this quarrel was, that pope 
Alexander had taken fhelter in Venice in order to avoid 
the relentment of Barbarofia, who had conceived an impla- 
cable averfion againlt him. The Venetians difpatched am- 
bafl'adors to him ; but he anfwered them in a rage, “ Go 
tell your prince and, people, that Frederic the Roman em- 
peror demands his enemy, who is prote&ed by them. If 
they fend him not inllantly bound hand and foot, he will 
overturn every law, human and divine, to accomolilh his 
revenge ; he will bring his army before their city, and hx 
his viftorious tlandards in the market-place, which fhall float 
in the blood of its citizens.” On the return of the ambaffa- 
dois with this terrible menace, it was agreed to equip a fleet 
with all expedition, and prepare for repelling the attacks 
of fueh a formidable and haughty enemy. BiA before the 
armament could be prepared, Otho, the emperor’s fon, ar- 
rived before the city with a fleet of 75 galleys. The doge 
Sebaftiano Zianr failed out with the few veflels he had got 
equipped, to give the enemy battle. The fleets met off the 
coalt of Jifria, and a terrible engagement enfued, in which 
the imperial fleet was totally defeated, Otho himfelf taken 
prifoner, and 48 of his flaps deftroyed. On the doge’s 
return, the pope wemt out to meet him, and prefented him 
with a ring, faying, “ Take this, Ziani, and give it to the 
lea, as a teftimony of your dominion over it. Let your 
fuccefibrs annually perform the fame ceremony, that pofte- 
rity may know that your valour has purchafed this prero- 
gative, and lubje&ed this element to you, even as a hufband 
lubje&eth his wife.” Otho was treated with the refpeft 
due to his rank ; and foon conceived a great friendihip for 
Ziani. At laft, being permitted to vilk the imperial court 
on his parole, he not only prevailed on his father to make 
peace with the Venetians, but even to vifit their city, fo 
Ftried for its commerce and naval power. He was received 
with all pofiible refpett, and on his departure attended to 
Ancona by the doge, the fenate, and the whole body of 
the nobility. During this journey he was reconciled to 
tbe pope ; and both agreed to pay the higheft honours to 
the doge Knd republic. 

In the beginning of the 13th century, the Venetians, 
now become exceedingly powerful and opulent, by reafon 
of the commerce which they carried on with the richefl 
countries of the world, were invited by young Alexis, fon 
to the emperor of Confl ntinople, to his father’s affillance, 
who had been depofed by a rebellious faftion. In conjunc- 
tion with the brench, they undertook to reflore him; and 
eafily lucceeded. But the old emperor dying loon after, 
his fon was ckdted in his room, and a few days alter mur- 
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dered by his own fubjefb j on which the empire was fetzed Venire, 
by Myrtillus, a man of mean birth, who had been railed —-y-**"* 
by the favour of old Alexis. As the allied army of French 
and Venetians was encamped without the city, Myrtillus 
refolved immediately to drive them out of his dominions, and 
for this purpofe attempted to furprife their camp; but being 
repuhed, he fhut himfelf up in the city, with a refolution to 
fland a fiege, The allies affaulted it with fo much vigour, ThFcity 
that the ufurper was obliged to fly ; and though the citizens taken by 
held out after his departure, they were obliged in lefs thaiAhe French 
three months to capitulate. This proved a fource of greater a."^ 
acqmfition to Venice than all that had yet happened. All 
thechier offices of the city were filled up with Venetians, in 
recompenfe for their fervices : the allies entered Thrace, 
and fubdued it ; Candia, and all the Greek iflands, alfo fell 
under the dominion of the republic. ^ 

In the mean time the Genoefe, by their fuccefsrul appli-Wars be- 
cation to commerce, having raifed themfelves in fueh a man-t’’veen Y6* 
ner as to be capable of rivalling- the Venetians, a long feriesQ^^ 
of wars took place between the republics ; in which the 
Venetians generally had the advantage, though fometimes 
they met with terrible overthrows. Thefe expenfive and 
bloody quarrels undoubtedly weakened the republic in the 
main, notwithftanding its fuccefies. In the year 1348, -*4 
however, the Genoele were obliged to implore the protec-The Ge- 
tion of Vilconti duke of Milan, in order to fupport themn:je^e Put 

again ft their implacable enemies the Venetians. Soon after 
this, in the year 1 352, the latter were utterly defeated, with protection 
inch lofs, that it was thought the city itfelf mull have fal-ot the duke 
len into the hands of the Genoefe, had they known howof 

to improve their vidtory. This was in a fliort time followed 
by a peace ; but from this time the power of the republic 
began to decline. Continual wars with the ftates of Italy, Caufls of 
with the Hungarians, and their own rebellious fubjerits, the decline 
kept the Venetians employed fo that they had no leifure toof t*16 Vc“ 
oppofe the Turks, whofe rapid advances ought to have a-netl
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larmed all Europe. After the deftruction of the eafteml>0" 
empire, the Turks came more immediately to interfere with 
the republic. The confequences are related under the ar- 
ticle Turkey. Whatever valour might be fhown by the 
Venetians, or whatever fncceffes they might boaft of, it in 
certain that the Turks ultimately prevailed ; fo that for 
fome time it leemed fcarce poflible to refill them. What 
contributed alfo greatly to the decline of the republic, was 
the dxfcovery of a paffage to the Eaft Indies by the Cape 
of Good Hope in 1497. To this time the greateft part 
of the Eaft India goods imported into Europe pafled thro* 
the hands of the Venetians ; but as foon as the above-men. 
tioned difeovery took pluce^the carriage by the way of Alex- 
andria almoft entirely ceafed. Still, however, the Venetian 
power was ftrong ; and in the beginning of the 1 6th cen- 
tury they maintained a war againft almoft the whole power 
of France, Germany, and Italy ; but fooa after we find 
them entering into an alliance with fome Italian flates and 
the king oi France againft the emperor. Thefe wars, how- 
ever,, prod need no confequences of any great moment; and 
in 1573 tranquillity was reftored by the conclufion of a 
peace with the ft urks. Nothing of confequence happened 
in the affairs of the Venetian republic till the year 1645, 
when the 'Turks made a fudden and unexpedled defeent on 
the iflana of Candia. ft he fenate of Venice did not dif-Candfa in* 
play their ufual vigilance on this occalion. 'They had feenvadedby 
the immenfe warlike preparations going forward, and yetthe Turiu5* 
allowed themfelves to be amufed by the grand feiguior’s de- 
claring war againft Malta, and pretending that the arma- 
ment was intended againft that Hand. The troops landed 
without oppofition; and the town of Canea was taken, a ter 
an obftinate defence. 

. 4 L a This 
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This rews being brought to Venice, excited an univerfal quered the Morea, which was ceded formally to Venice, with Vcrice, 1 ' 1 fome other acquiiition, at the peace ot Carlowitz, hi the lail 
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Venice. 
s" v n 1 indignation againit the 1 urks; and the lenate refolved to de- 
Extraordi- fend to the utmoft this valuable part or the empire. Ex- 
r.arv me- traordinary ways and means of raifm j money were fallen 
tho-is taken upon : among others, it was propofed to fell the rank or 
by the Ve- nobility. Four citizens offered 100,030 ducats each for 

c r v'on0 this honour; and, notwithftanding fome oopofition, this C*i' mcafure-was at laft carried. Eighty families were admitted 
into the grand council, and to the honour and privileges of 
the nobilitv. V hat an idea does this give of the wealth of 
the inhabitants of Venice ? 

The liege of Candia, the capital of the ifland of that name, 

the war. 

38 
Remark- 
able liege ju fome refpefts, more memorable than that of any town 

dia. 

Pefperate 
Vaisur of 
the Vene- 
tians. 

tal^f Can- which hiftory, or even which poetry, has recorded. Lt lafled 
2q. years. The amazing efforts made by the republic of Ve- 
nice aftonifhed all Europe ; their courage intereffed the gal- 
lant fpirits of every nation : volunteers from every country 
came to Candia to exercife their valour,-to acquire. Know- 
led >e in the military art, and afTid a brave people whom they 
admired. 

During this famous fege, the Venetians gained many im- 
portant victories over the Turkilh fleet. Sometimes they 
were driven from the walls of Candia, and the i urk'.fh gar- 
rifon oi' -Canca was even beiieged by the Venetian fleets. 
Great (laughter was made of the Turkifh armies ; but new 
armies were foon found to fupply their piace, by a govern- 
ment which bo:'its fuch populous dominions, and which has 
defpotic authority over its fubjefts. 

Mahomet the fourth, impatient at the length of this liege, 
came to Neeropont, that he might have more frequent op- 
portunities of hearing from the vizir, who carried on the 
fiege. An officer, fent with difpatches, was directed by the 
vizir to explain to Mahomet the manner in which he made 
his approaches, and to affine him that he would take all pof- 
fible care to lave the lives of the foidiers. The humane ejn- 
peror anfwered, That he had lent the vizir to take the place, 
and not to fpare the lives of the foidiers; and he was on the 
point O' ordering the head of the officer who brought this 
meffage to be cut off, merely to quicken the vizir in his 

40 r Crueby < f 
the Tit k- 
iih fultan. 

year of the laft century. _ TheM 
During the war of the fucceffion, the ftate of Venice ob-co^J.^ 

ferved a ftridl neutrality. They confidered that difpute ashy tin Vt. 
unconnefted with their interefls, taking care, however, toIie*a»s. 
keep on foot an army on their frontiers in Italy, o iufficient 
force to make them refpedfed by the contending powers. 
But, foon after the peace of Utrecht, the Venetians were 
again attacked by their old enemies the i'urks ; who, be- 
holding the great European powers exhaufted by their late 
efforts, and unable to affill the republic, thought this the fa- 
vourable moment for recovering the Morea, which had been 
lo lately ravifhed from them. The 'Turks obtained their 
objeC/t ; and at the peace of Paffarovvitz. which terminated 
this unfuccefsiul war, the Venetian ftate yielded up the Mo- 
rea ; the grand feionior, on his part, reiloring to them the 4^ 
fmall i(lands of Cerigo and Cerigotto, with fome places which 
his troops had taken during the courfe of the war in Dal-rrli:v,pii!i 
mntia. i’hofe, with the rflnnds of Corfou, Santa Maura,again, 
Zante, and Cephalonia, the remains o*- their dominions in the 
Eevant, they have iince fortified at a great expence, as their 
only barriers againft the Turks. 

Since tliis period no effential alteration has taken place in . 4-?.1 , , , • r i 1 1 ;r -i itent 1 the Venetian government, nor has there been anytilent.ial.;icej,,,., 
inercafe or diminution in the extent of their dominions, i hey that, tim 
have little to fear at prefent from the urk«, wlrofe atten- 
tion is iufficientiy occupied by a more formidable enemy than 
the republic and the Houfe of Auttria united. Befides, if 
the 'l urks were more difengaged, as they have now dripped 
the republic of Cyprus, Candia, and their poffc'ffions in 
Greece, what remains in the Levant is hardly worth their 
attention. 

The declenfion of Venice did not, like that of Rome, 
proceed from the increafe of luxury, or the revolt of their 
own armies in the diftnnt colonies, or from civil wars of any 
kind. Venice has dwindled in power and importance from 
caufes which could not be forefeen, or guarded againft by 
human prudence althou ffi they had been forefeen. In their 
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operations, and to (how him how little he valued the lives of prefent iituation, there is little probability of their attempting 
men< ' new conqnefts; happy if they are allowed to remain in the 

In fpite of the vizir’s boafted parfimony, this war is faid quiet pofieffion of what they have 
41 

The city 
to have coft the lives of 200,000 Turks. Candia capitula- 
ted in the year 1668. The conditions on this occaiion were capitulates, honourably fulfilled. Morfini, the Venetian general, march- 

ed out of th^ rubbifh of this well-ditputed city with the ho- 
, nours of war. —The expence of fuch a tedious war greatly 

exhaufted the refources of Venice, which could not now re- 
pair them lb quickly as formerly, when Ihe enjoyed the rich 
monopoly of the Afiatic trade. 

This republic r emained in a ftate of tranquillity, endea 
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41 
New war 
with the 
Turks. 

We have already mentioned the fituation of Venice, the li.ijj 
capital of this republic. Its appearance at a diftance is very of the 
linking, looking like a great town half floated by a deluge. 
Betwixt the city and the Terra Firma are a great many 
(hallows, on which at low water you may almoft every where 
touch the bottom with a pole ; but all poflible care is taken 
to prevent their becoming dry land. On the fouth fide of 
the city are alfo {hallows; but on thefg there is a greater 

      ^ ^ depth of water. The channels betwixt them are marked 
vouring, by the arts of peace and cultivation of that (hare of out by Hakes or poles, which on the approach of an enemy 
commerce which fhe Hill retained, to fill her empty exchequer, would certainly be taken away. x he city is divided by a 
till (he was drawn into a new war, in the year 1683, by the vaft number ot canals, on which ply tne gondoliers, or vva* 
mfolence of the Ottoman court. The Venetians had for termen, in their black gondolas or boats. i he ftreets are 
fome time endeavoured, byr negociation and many concilia- very clean and neat, but narrow and crooked. I heie are 
tory reprefentations,to accommodate matterswith the Turks; no carriages, not fo much as a chair, to be feen in them, 
and though the haughty condubl of their enemies afforded Though the city, by its fituation and the great number of 
fmall hopes of luccefs, yet fuch was their averfion to war on fteeples towering above the water, ftrikes 01V witL aJunra- 
the prefent occafion, that they ft ill balanced, whether to bear tion at a diftance, yet when he is got into it, it does not 
thofe infults or repel them by arms; when they were brought anfwer his expedlation; for excepting the iquare of St Mark 
to decilion by an event which gave the greateft joy to Ve- and a few other places, there is nothing grand or beautiful 
nice, and aftonifhed all Europe. This was the great viaory in it, at leaft in comparifon of many other cities of Italy. 

• — - - - ■ ” ^ ',7• Of the canals, that called//6’flWe or the “ great 
eapal,” is by far the large!! and longeft, and confequently 
the moft beautiful. Here races are fometimes run for prizes 
in the gondolas. On its banks are alfo feveral (lately houfes 

gained over the Turkifh army before the walls of Vienna 
by Sobiefki king of Poland. 

In this new war, their late General Morfini again had the 
command of the fleets and armies of the republic, and fuftain- 
ed the great reputation he had acquired in Candia. He con- Over thefe canals are a great number of handlome biiuges 

! 
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of one arch, but without any fence on either fide 
alfo built ot white Hone, with which the ftreets are all paved, 
except the Rialto over the great canal, which is all of marble, 
and coft the republic 250,000 ducats, the arch being feet 
wide. The canals in fumrrer emit a bad fmell, from the 
great quantities of filth continually running into them. The 
frneft gondolas are thofe in which the foreign minifters make 
their public entries, being richly decorated with gilding, 
painting, and {culoturc. The number of iflands on which 
the city Hands, according to fome, is 6. ; according to others, 
72. The circumference is about fix Italian miles ; and it 
takes up about two hours to make the circuit of it in a 
gondola. The inhabitants are fuppofed to be about 150,000 
including thofe of the iOands Murano, La Guidcca, and 
thofe who live on board the barges. There are near 200 
fprings of frefh water in the city; but the water of many of 
them is io indifferent, that the principal families preferve 
1-liivwater in cilterns, or are fupplied with water from the 
Brenta. 1 he molt remarkable places in the city are the 
ducal palace, the iquarc and church of St Mark, who is the 
tutelar faint of Venice; the mint, public library, grand arfe- 
nal, feveml of the palaces of the nobles, churches, convents, 
and hoipitais. In thefe Salt is a prodigious collection ot the 
Hnelt paintings; Venice, in this rtfpeft, even furpaffing Rome 
itidf. i'he dive-lions of the Venetians are chiefly raafque- 
rading, efpecialiy during the carnival and other feliivals ; ri- 
dottos, operas, plays, which are generally wretched perform- 
ances, and concerts of vocal and inltrumental mafic. Du- 
ring their feflivals, debauchery, riot, and, licentioufnefs, are 
carried to the greateft h.eight. The courtezans here, we 
are told, are abfolutely lolt to all fenfe of modefty and com- 
mon decency. The grand Icene of all, the (hows and follies 
of the feflivals, is the fquare of St Mark, in which bulls are 
fometimes baited. In the doge’s palace all the high colleges 
hold their aflimblies ; but we are tci i by leveral travellers, 
which feems very ibange, that the Hairs are no better than 
a privy. In this palace is a fmall arfenal, furnifhed with 
arms againfl any fudden infurrctfion of the peoule, together 
with a Hate prifon, a great many exquihte paintings, and 
feveral curiohties, among which are lome cluujlra cajlitatis. 
One fide of it is towards St Mark’s fquare, and the lower 
gallery on that fide, with the hall under the new procuratie 
facing it, are called the Brogho, where the nobility and none 
elie, at leaf! while they are prelent, are allowed to walk. 
The fquare of St Mark is the greatest ornament of the city, 
and hath the form of a parallelogram. In this fquare, be 
fides the church and palace of St Mark, are two towers, on 
one fide of which is a curious clock; and the other has Hairs 
fo conflrudted that one may ride up on horfeback. Oppo- 
iite to the ducal palace is the public library of the common- 
wealth ; containing a large collection of books and manu- 
fcripts, with fome fine paintings, Hatues, and curiolities. 
Hard by St Mark’s fqitare is the zecca, or mint: from zee- 
ea the gold coin called zecchino takes its name. One of the 
Imallefl pieces of money at Venice is called gaxeUa; and the 
firfl newfpapers publilhed there, on a fin de leaf, having been 
fold tor that a-piece, all kinds of newipapers were from thence 
ftyled gazettes. The grand arfenal is two and a half Italian 
miles in circuit, and contains vafl quantities of naval and 
other warlike {lores: fome pretend that it could furnifh arms 
for 10 ,000 horle and 100,000 foot: here are the trophies 
cf Scanderbeg and others, with the helmet of Attila, &g. 
The rope-walk is 444 common paces in length, and the 
ropes and cables are valued at 2,cco,oco o' filver ducats. 
In the foundery none but brafs cannon are cafl ; and' 100 
men are generally at work in the forges. The falt-petre 
works here deleivea traveller’s notice: lliete is a veffel filled 
With wine and water lour times a-day, where the workmen, 
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they are though toco or more, may drink as much and as often as 

they pleafe. Clofe to the Rialto is the bank. 1 he trade 
of the city at prefent is far fhort of what it was formerly. 
Their chiV manufadlures are cloth ; efpecialiy fcarlet, filks, 
gold and filver Huffs, brocades, velvets, and paper, of which, 
and wine, oil, fruit, fweetmeats, anchovies, and feveral forts 
or druvs ufed in phyfic and painting, the exports are Hill 
confiderable. Venice has neither walls, gates, nor citadel, 
to defend it; its fuuation fupplying the want of all thele. 
In the treafury of relics is the protocoil, or original manu- 
feript, as they pretend, of St Mark’s gofpel: it is rarely 
fhown ; and the writing, by length ot time, is lo defaced, 
that the greatell connoiffeurs in manuferipts cannot deter- 
mine whether it was wrote in Greek or Latin. Befides 
what is properly called the city,, there is a multitude of 
little iflands lying round, which are covered with buildings, 
and make each of them a kind of ieparate town ; the molt 
confiderable of which is that called Guideca, or the “ Jew& 
Quarter,” which is large and populous ; with St Eroimo, 
St Helena, St Georgio, Chiofa, II Lido de Paleflrina, II 
Lido de Malamocco," and Murano : thefe iflands are a fort 
of fence to the city, breaking the violence of the waves. To 
diflin.-uifii them from others, the Jews here mufl wear a bit 
of red cloth in their hats. The gardens in this city are few 
and inconfiderable. In the ifland o': Murano are made thofe 
beautiful looking-glafles, a*id other glals-vvorks, for which 
Venice is fu much noted : here the family of Cornaro hath 
?. * lace, with a gallery of paintings, little fliort of an Italian 
mile in length. The fair-works in the ifland of ChioJa are 
ot great benefit to the Venetians, and yield a very coniider- 
able revenue. There are fcveral other iraall iflands about 
Venice befides thole we have mentioned; but they are in- 
confiderable. 

As to the government of this Hate, it was, as above rela- G vern- 
ted, at firfl veiled in confuls, afterwards in tribunes. About 
the beginning of the 8th century, a doge or duke was. elec- 
ted, and veiled with unlimited power; but Ln 1,171, the 
power of the dore was much abridged, and a council of 240 
perfons, compofed of commons as well as nobles, was ap- 
pointed. Soon after, under duke Marino Morofini, the 
prefent form of electing the doge was introduced. In 1 29'), 
the government became ariftosratical; the piivilege of fit- 
ting in the great council being then confined to the nobility, 
in whom alone the fupreme authority at prelent is veiled. 
The number of nobles amounts to about 2 00. All thoia 
are members of the fenate ; but, according- to their antiqui- 
tv, fome are accounted more honourable than others. One 
clafs, and that the loweft, con fits of the pofterity of thofe 
who, in the neceffitous times of the commonwealth, pureha- 
led their nobility for ico,oco ducats. 1 he nobles li ve the 
title of Excellency ; and wear, at leafl when in the city, a- 
black furred gown reaching to their heels,, with long caps 
and periwigs. Some of them are fo poor, that they are fain 
to beg of the rich. At the head of the government is the 
doge, whofe office was once hereditary and power ablolute; 
but the former is now eleftive, aud the latter very much, 
circumfcribed : indeed he is no more than a gaudy Have, 
loaded with fetters, which one would think could not be 
much the lighter for being gilt; yet fo much is the human 
heart captivated with external pompand pageantry, that the off 
fice, for the moil part, is eagerly fought after: but fhould one 
otherwife inclined- he chofen, he cannot decline it, without 
expofing him lei f to banifhment and coufifcation of his effecL. 
Though the power of the doge is very fmall, his Hate and re- 
tinue are very fplendid : his title is that of Serenity, and hia 
office for life: he is faid to be a king with regard to his robes, 
a fenator in the council-houfe, a prifoner in the city, and a pri- 
vate man out of it. The yearly, revenue of his office is.about 
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40001.; and though he may be depofed, he cannot refign 
his dignity. Ah the nobility have a feat in the great coun- 
cil, unlefs they are under 25 years of age. In this council 
the fupreme authority and legiflative power is veiled. Ncki 
to it is the fenate or pregradi, which confjfts of about 250 
members, who have the power of making peace or war, and 
hrekm alliances; of appointing aipbafiadors; fixing the 
ftandard of the coins; impofing duties and taxes; and all 
offices by fea and land are in their gift. The third council 
confitfs of the doge and his fix counfellors, in which all let- 
ters and inftruments relating to the ftate are read, ambaffa- 
dors admitted to audience, and other important affairs tranf- 
afled. The other colleges are the council of ten ; which 
decides all criminal cafes without appeal, and to which even 
the doge himfelf is fubjeft : the procurators of St Mark, 
whofe office is very lucrative, and who decide with refpeft 
to wills, guardianfhips, and the making a proper provifion 
for the poor ; and the ilate-inquilition, whofe bufinefs it is 
to provide far the public tranquillity. In the wall of the 
ducal palace are heads of lions and leopards, with open 
mouths, to receive informations of any plot or treafon again!! 
the Rate. Here is alfo a particular college for the regula- 
tion of drefs, but their jurifdi&ion does not extend to ftran- 
gers. The method of electing the doge is no lefs fingular 
than complicated, and effe&ually calculated to prevent all 

Method of kinds of bribery or corruption. All the members of the 
diooftng grand council who are pall 30 years of age, being affemlled 
the doge. jn t]ie jiaq Gf the palace, as many balls are put into an n 

as there are members prefent; 30 of thefe balls arc gilt, and 
the reil white. Each counfellor draws one ; and thofe who 
get the gilt balls go into another room, where there is an 
urn containing 30 balls, nine of which are gilt. The 30 
members draw again ; and thofe who by a fecund piece of 
good fortune get the gilt balls are the firft ele&ors, and 
have a right to choofe 40, among whom they comprehend 
thcmfelves. 

Thefe 40, by balloting in the fame manner as in the 
former inftances, are reduced to 12 fecond ele&ors, who 
choofe 25 ; the full of the 12 naming three, and the remain- 
ing 1 1 two a-piece. All thofe being aQembled in a chamber 
apart, each of them draws a ball from an urn containing 25 
balls, among which are 9 gilt. This reduces them to 9 
third ele&ots, each of whom choofes five, making in all 45; 
who, as in the preceding inltances, are reduced by ballot to 
II fourth eleftors, and they have the nomination of 41, 
who are the direft ele&ors of the doge. Being fhut up by 
themielves, they begin by chooling three chiefs and two fe- 
cretaries ; each elector being then called, throws a little bil- 
let into an urn which ftands on a table before the chiefs. On 
this billet is infcribed the pcrfon’s name whom the elector 
wiffies to be doge. 

The fecretaries then, in the prefence of the chiefs and of 
the whole affembly, open the billets. Among all the 41 
there are generally but a very few different names ; as the 
eledtion for the moll part balances between two or three 
candidates. Their names, whatever is the number, are put 
into another urn, and drawn out one after another. As loon 
as a name is extracted the fecretary reads it, and if the per- 
fon to whom it belongs is prelent, he immediately retires. 
One of the chiefs then demands with a loud voice, whether 
any crime can be laid to this perfon’s charpe, or any objec- 
tion made to his being raifed to the fovereign dignity ? If 
any objection is made, the accufed is called in and heard in 
his own defence ; after which the eleftors proceed to give 
their decifion, by throwing a ball into one of the two boxes, 
one of which is for the Ayes, the other for the Noes. The 
iecretaries then count the balls ; and if there are 2 s, in the 
firft, the ek&ioa is finilhed i if not, another name is read, 

and the fame inquilltion made as before, till there are 23 ap 
pearing balls. _ v "tml 

The principal Venetian order of knighthood is that of St 
Mark; the badge of which is a large gold medal dependent jP* 
on the breaft. The order of Conftantine knights wear a Order of 
crofs'hanging from a gold chain. pght- 

With reffieft to religion, that of the Venetians is the Ro- od' 
man Catholic; but they are no bigots. The court oi inqui.Rg^ 
fition is here under very great reftrirftions ; and the pope is 
confidered as little more than a temporal prince, his iupre- 
macy being reje<fted. 

The Venetians are ftill the greateft naval power in Italy, 
They pretend they could fit out, in cafe o! neceffity, 60 men yjjTj 
of war, r,oo galleys, and togaleaftes; though one can hardlyforce^ 
imagine how they could man half that number. I he army revenue 
is laid to confift of between 20,000 and 30,000 men ; the 
greateft part of which are Dalmatians and Switzers. 1 he 
commander in chief, ftyled Capitano, is always a foreigner of 
diftindion. General Graeme, a Scotchman, lately enjoyed 
that honourable poll. The ordinary revenues ot the ftate 
are computed at about 1,200,000 1. fterling; but in time of 
war they can raile them greatly. A conhderable part of the 
revenue ariies from the cuftocns, and the duty on lalt made 
at Corfu and Chiofa. 

The Venetians are in general tall and well made. They chau&r, 
are a lively ingenious people,, extravagantly fond of public 
amufements, with an uncommon relifh for humour, and yet 
more attached to the real enjoyments of life than to thote 
which depend on oftentation and proceed from vanity. The 
women are of an eaiy addrels, and have no averfion to culti- 
vating an acquaintance with thofe ftrangers who are prefent- 
ed to them by their relations, or have been properly recom- 
mend'd. 

VENIRE facias, in law, is a judicial writ lying where 
two parties plead and rome to iffue, direded to the fheriff, 
to caufe 12 men of the fame neighbourhood to meet and try 
the fame, and to fay the truth upon the iffue taken. 

VEN TER, fignifies the belly; but it is alio ufed for the 
children by a woman of one marriage: there is in law a firft 
and fccond venter, &c. where a man hath children by feveral 
wives ; and how they {hall take in defcents of lands. 

Venter Infpiciendo, is a writ to iearch a woman that faith 
fhe is with child, and thereby withholdeth lands from the 
next heir : the trial whereof is by a jury of women. 

VEN riLATOR, a machine by which the noxious air of 
any clote place, as an hofpital, gaol, !hip, chamber, &c. may 
be difcharged and changed for frefh. 

The noxious qualities of bad air have been long known; 
and no one has taken greater pains to fet the mifchiefs ari- 
fing from foul air in a juft light than Dr Hales; who has 
alfo propoitd an eafy and eftedual remedy by the ufe ot his 
ventilators; his account of which was read to the Royal So. 
ciety in May 1741. In the November following M. Trio 
wald, military archited to the king of Sweden, informed Dr 
Mortimer fecretary to the Royal Society, that he liad in the 
preceding ipring invented a machine for the uie of his ma* 
jefty’s men ot war, m order to draw out the bad air from 
under their decks, the leaft of which exhaufted 36,172 cu- 
bic teet of air in an hour, or at the rate of 21,732 tons in 
24 hours. In 1742 he fent one of them, formed for a 60 
gun ffiip to France ; which was approved of by the Royal 
Academy ot Sciences at Paris; and the king of France 
ordered all the men of war to be furnhhed with the like 
ventilators. 

The ventilators invented by Dr Hales confift of a fquare 
box A BCD (fig. 1.) ot any fize; in the middle of one fide 
of this box a broad partition or midriff is fixed by hinges 
X, and it moves up and down from A to C> by means of 

an 
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an iron rf»d ZR, fixed at a proper diftance from the other 
end of the midriff, and paffins; through a fmall hole in the 
cover of the box up to R. Two boxes of this kind may be 
emploved at once, and the two iron rods may be fixed to a 
lever FG (fig. 2.) moving on a fixed centre O ; fo ihat by 
the alternate raifing and preffing down of the lever FG, the 
midriffs are alfo alternately raifed and depreffed, whereby 
thefe double bellow s are at the fame time both drawing in air, 
and pouring it out, through apertures with valves made on 
the fame fide with, and placed both above and below, the 
hinges of the midriffs. In order to render the midriffs light, 
they are made of four bars lengthwife, and as many acrofs 
them breadthwife, the vacant fpaces being filled up with thin 
pannels of fir-board ; and that they may move to and fro 
with the greater eafe, and without touching the fides of the 
boxes, there is an iron regulator fixed upright to the middle 
of the end of the box AC (fig. 1.) from N to L, with a 
notch cut into the middle of the end of the midriff at Z; fo 
that the midriffs, in riling and falling, fuffer no other fridfion 
than what is made between the regulator and the notch. 
Moreover, as the midriff ZX moves with its edgeS only one 

I twentieth of an inch from the fides of the box ABCDFE, 
I very little air will efcape by the edges; and, therefore, there 

will be no need of leathern fides as in the common bellows. 
The end of the box at r\ C is made a little circular, that it 
may be better adapted between A and C to the rifing and 
falling midriff; and at the other end X of the midriff a flip 
of leather may be nailed over the joints it needhil. The 
eight large valves through which the air is to pafs, are 
placed at the hinge-end of the boxes BK (fig. 2.) as at 1, 
2, 3, &c. The valve 1 opens inward to admit the air to 
enter, when the midriff is depreffed at the other end by 
means of the lever FG. And at the fame time the valve 
3 in the lower ventilator is (hut by the compreffed air which 
paffes out at the valve 4. But when that midriff is raifed, 
the valve 1 fhuts, and the air paffes out at the valve 2. 
And it is the lame with the valves 5, 6, &c. of the other 
box ; fo that the midriff's are alternately riling and falling, 
and two of the ventilators drawing in air, and two blowing 
it out ; the air entering at the valves 1, 3, 6, 8, and palling 
out at the valves 2, 4, 5, 7. Before thefe laft valves there 
is fixed to the ventilators a box QCFNM (fig. 3.) as a com- 
mon receptacle for all the air which comes out of thefe valves; 
which air paffes off by the trunk P, through the wall of a 
building. 

For a farther account of this machine we refer to the au- 
thor himielf, who '-’ives a full detail of it and or its manner 
of working. See Defcription of Ventilators by Stephen 
Hales, D. D. Lond. 1743, 8vo. 

The ventilators in large fhips, fince the order for ventila- 
ting the fleet iffued by the lords of the admiralty in 1756, 
are fixed in the gunner’s lore ftore-room, and generally a- 
head of the fail-room. The *oul air is carried up through 
the decks and fore-caftle near the fore-maft, fometimes afore 
it, and fometimes abaft it, but more frequently on its liar 
board fide ; the lever, by which the ventilators are worked, 
is under the fore caftle in two deck Ihips, and between the 
upper and middle decks in three-deckers ; fometimes the le- 
ver is hung athwart fbips; in lome fhips afore and aft, and 
in others oblique. The iron rod, which communicates the 
motion from the leverr paffes through the partners of the 
fore mall, and is connedled with another lever, fufpended at 
or near the middle ; in feme Ihips over the ventilators, in 
others under them, when it is found neceffary to fix them 
up to the deck. The bell method to fave room is to place 
the ventilators over ore another with their circular ends to- 
gether ; the air-trunk fhould be fo high above deck, that the 
men on deck may not be incommoded by the foul air which 
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blows out of it; and therefore the trunk eomes through tire 
upper deck, near and behind the foremaft- For the nirdiod 
of treeing mines, (hips, prifons, &e from noxious air by means 
of fire-pipes, lee Pneumatics, n3 371. 

VFNIRICLE, properly denotes any little cavity ; but 
is more particularly ufed by phvficians and anatomills for 
the ftomach and certain cavities of the heart and brain. 

YEN f RILOQUISM, an art by which certain perfons- 
can fo modify their voice, as to make it appear to the au- 
dience to proceed from any difiance, and in any direction. 
Some faint traces of this art are to be found in the writings 
of the ancients ; and it is the opinion of M. de la Chapdle, 
who in the year 1772 publifhed an ingenious work on the 
fubjeft, that the refponfes of many of the oracles were de- 
livered by perfons thus qualified to ferve the purpofes of 
prieil-craft and delufion. As the ancient vCntriloquifts, 
when exercifing their art, feemed generally to (peak from 
their own bellies, the name by which they were defigned 
was abundantly fignificant ; but it is with no great proprie- 
ty that modern perior mers are called •vcntriioquijls, and their 
art ventriloqui/m, fince they appear more frequently to fpeak 
from the pockets of their neighbours, or from the roof or 
diftant corners of the room, than from their own mouths or 
their own bellies. 

From Brodeau, a learned critic of the 16th century, w£ 
have the following account of the feats of a capital ventrilo- 
quill and cheat, who was valet de chambre to Francis the 
Firft. The fellow, whofe name was Louis Brabant, had 
fallen delperately in love with a young, handfome, and rich 
heirets ; but was rejetted by the parents as an unfuitable 
match for their daughter, on account of the lowncfs of hia 
circumftances. The young lady’s father dying, he made 
a vifit to the widow, who was totally ignorant of his An- 
gular talent. Suddenly, on his firft appearance, in open 
day, in her own houfe, and in the prefence of ieveral per- 
fons who were with her, Ihe heard herfelf accoiled, in a 
voice perfettly relembling that of her dead hulband, and 
which feemtd to proceed from above, exclaiming, u Give 
my daughter in marriage to Louis Brabant : He is a man 
of great fortune, and of an excellent charadler I now en- 
dure the inexpreflible torments of purgatory, for having re- 
fufed her to .him. If you obey this admonition, I {hall 
foon be delivered from this place of torment. You will at 
the fame time provide a worthy hufband for your daughter* 
and procure everlafling tepole to the fo ;1 of your poor huf- 
band.” 

The widow could not for a moment refill this dread fum- 
mons, which had not the moll diftant appearance of pro- 
ceeding from Louis Brabant; whofe countenance exhibited 
no viiible change, and whofe lips w ere clofe and motionlefs* 
during the delivery of it. Accordingly, fine eonfented im- 
mediately to receive him for her fon-in-law. Louis’s finan- 
ces, however, were in a very low fituation; and the forma- 
lities attending the marriage-contradl. rendered it neceffary 
for him to exhibit fome fhow of riches, and not to give the 
ghoft the lie direft. He accordingly went to work upon a 
frelh fubjeft, one Cornu, an old and rich banker at Lyons; 
who had accumulated immenfe wealth by ufury and extor- 
tion, and was known to be haunted by remorfe of con- 
ference on account of the manner in which he had acqui- 
red it. 

Having contracted an intimate acquaintance with this 
man, he, one day w’hile they were fitting together in the 
ufurer’s little back parlour, artfully turned the converlation 
on religious iubjefts, on demons and fpe&res, the pains of 
purgatory, and the torments of hell. During an interval 
of filence between them, a voice was heard winch to the 
aftonifhed banker feemed to be that of his deceafed father,, 

com- 
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Ve’f.tiilo- complaining, as in the former cafe, of his dreadful fituation 

quifm. jn pUrgatory, and calling upon him to deliver'him inllantly 
f ”” from thence, by putting into the hands of Louis Brabant, 

then with him, a large fum for the redemption of Chriftians 
then in flavery with the f irnks ; threatening him at the 
fame time with eternal damnation if he did not take this 
method to expiate like wife his own Inis. The reader will 
naturally fuppofe that Louis Brabant affected a due de wee 
of affonilhment on the occafton ; an further promoted the 
deception, by acknowledging his having devoted himfeU to 
the profecution ol the chatitable defign ''mputed to him by 
the ghoft. An old nfurer is naturally fufpicious. Ac- 
cordingly the wary banker made a fecond appointment 
with the ghoft’s delegate for the next day ; and, to render 
any dtfign o! impofmg upon him utterly abortive, took him 
into the open fields, where not a houle, or a tree, oi.even 
a buffi, or a pit, were in fight, capable of Screening any fup- 
poled confederate. This extraordinary caution excited the 
ventriloquill to exert all the powers of his art. Wherever 
the banker conducted him, at every Hep his ears were (a 
luted on all (ides with the complaints and groans not only 
of his father, but of all his deceafed relations, imploring 
him for the love of God, and in the name of every faint in 
the kalendar, to have mercy on his own foul and theirs, by 
eftt&ually feconding with his pur fe the intentions of his wor- 
thy companion. Cornu could no longer refill the voice of 
heaven, and accordingly carried his guelt home with him, and 
paid him down io,cco crowns ; with which the honelt ven- 
triloquiit returned to Paris, and married his miflrefs.—The 
catailronhe was fatal. The fecret was afterwards blown, 
and reached the ufurer’s ears, who was fo much a fie died by 
the lofs of his money, and the mortifying railleries of his 
neighbours, that he took to his bed and died. 

This trick of Louis Brabant is even exceeded by an in- 
nocent piece of waggery played off not 40 years ago by 
another French ventriioquift on a whole community. We 
have the ftory from M. de la Chapelle. who informs us, that 
M. St Gill the ventriioquift and his intimate friend, return- 
ing home from a place whither his bufinefs had carried him, 
fought for ftielter from an approaching thunder fterm in a 
neighbourin ’: convent. Finding the whole community in 
mourning, he inquired the caufe, and was told that one of 
their body had died lately, who was the ornament and de- 
light of the whole fociety. To pafs away the time, he 
walked into the church, attended by fome of the religious, 
who (bowed him the tomb of their deceafed brother', and 
fpoke feelingly of the fcanty honours they had bellowed on 
bis memory. Suddenly a voice was heard, apparently pro* 
ceeding from the roof of the quire, lamenting the fituation 
of the defundt in purgatory, and reproaching the brother- 
hood with their lukewarmnefs and want of zeal on his ac- 
count. The friars, as foon as their aftonilhment gave them 
power to fptak, con'.ulted together, and agreed to acquaint 
tiae reft of the community with this lingular event, fo inte- 
refting to the whole fociety. M. St Gill, who wifhed to 
carry on the joke ftill farther, dilTuaded them from taking 
this ftep ; telling them that they would be treated by their 
abfent brethren as a fet of fools and vifionaries. He recom- 
mended to them, however, the immediately calling of the 
whole community into the church, where the ghoft of their 
departed brother might probably reiterate his complaints. 
Accordingly all the friars, novices, lay-brothers, and even 
the domeftics of the convent, were immediately fummoned 
and colle&ed together. In a Ihorttime the voice from the 
roof renewed its lamentation and reproaches, and the whole 
convent fell on their faces, and vowed a folemn reparation. 
As a firft ftep, they chanted a De profundis in a full choir ; 
during the intervals of which the ghoft occafionally expref- 
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fed the comfort he received from their pious exercifes and Vent^, 
ejaculations on his behab. When all was over, the prior qnV 
entered into a fuious converiation with M. St Gill; ani 
on the ftrength of what had jtffl pafied, fagacioufly in- 
veighed againft the abiurd incredulity of our modern 1'cep- 
tics and pretended philofophers on the article of ghofts or 
apparitions. M. St Gill thought it now high time to dif- 
abufe the good fathers. This purpofe, however, he found 
it extremely difficult to efteft, till he had prevailed upon 
them to return with him into the church, and there be wit- 
neffes of the manner in which he had conduced this ludi- 
crous deception. 

A ventriioquift, who performed -feats fomewhat fimilar to 
thete, made his appearance in Edinburgh, and many of the 
other towns of Scotland, a few months before the writing 
of this article. He imitated fuccelsfully the voice of a 
iqueaking child, and made it appear to proceed from what- 
ever place he chofe ; from the pockets of the company, 
from a wooden doll, with which he held many fpirited con- 
vertations ; from beneath a hat or a wine-glafs, and out of 
any perfon’s foot or hand. When the voice ieemed to 
come from beneath a glals or hat, it was dull and on a low 
key, as founds confined always are; and what evinced his 
dexterity was, that when the glafs a as railed from the table 
during the time of his ipeaking, the words or fyllables ut- 
tered afterwards were on a higher key, in confequence, one 
would have thought, of the air being readmitted to the 
fpeaker. This part of the experiment failed, however, when 
the management of the glafs was at a diftance committed to 
any of the company ; but as the room was not well illumi- 
nated, we are inclined to attribute this failure to the ventri- 
loquill’s not being able to perceive at what precife inftant 
of time the glals was removed from the table. The lame 
artift imitated the tones of a fcplding old woman, difturbed 
at unfeafonable hours by a perfon demanding admiffion into 
her houfe ; but this exhibition did not to us aopear mailer- 
ly. The tones of the old woman and the child were not 
accurately diferiminated : the child was a young fcold, and 
the fcold fpoke like an angry child. We have heard that, 
when in Edinburgh, the lame praftitioner aftonifhed a num- 
ber of peribns in the Filhmarket, by making a fifti appear 
to fpeak, and give the lie to its vender, who affirmed that 
it was frelh, and cau. ht in the morning ; and whether this 
fadt was really performed or not, we cannot doubt, from 
what vve favv and heard him do, but that he was fully equal 
to its performance. 

Our ventriioquift was an illiterate man; and though 
fufficiently communicative, could not make intelligible to 
us the manner in which he produced thele acouihc decep- 
tions. Indeed if he had, we Ihould hardly have deferibed 
the pradlical rules of the art to the public ; for though it 
is prooer to make the exiftence of fuch an art univerfally 
known, it will readily occur to every reflecting mind, that 
the attainment of it Ihould not be rendered eafy to thofe 
who, like Louis Brabant, might make it fubfervient to the 
purpofes of knavery and deception. The loeculative piin- 
cioles on which it is founded mull be obvious to every 
man who'has ftudied the philolophy of the human mind, and 
has ever witnelfed the feats of mimickry. 

It has been fhown elfewhere (lee Metaphysics, n0 47* 
48.), that, previous to experience, we could not refer found 
to any external caufe ; that it does not therefore give im- 
mediate indication of the place or diftance of the lonorous 
body 5 and that it is only by the affoeiation of place with 
found that the latter becomes an indication of the former. 
This being admitted, nothing feems requifite to fit a man 
for becoming an expert ventriioquift but a delicate ear, fle- 
xibility of the organs of fpeech, and long pradlice of thofe, 
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Iln- rules which repeated trials would enable him to diicover. A Ihe was received by the Hours, who braided her hair with 

delicate ear perceives every difference which change of place golden fillets ; and then wafted he 
produces in the fame found ; and if a perlbn poffdred of 
i'uch an ear have lufficient command over his organs ot 
fpeech, to produce by them a found in all refpedts fimilar to 
another proceeding from any diftant object, it is evident 
that to the audience the found which he utters mull: appear 
to proceed from that objeft. If this be the true theory of 
ventriloquifm, it does not feem to be poffible for the moft 
exoert ventriloquift to fpeak in his ufual tones of converfa- 
tion, and at the fame time make the voice appear to come 
from adiftance; for thefe tones mnft be fuppofed familiar 
to his audience, and to be in their minds afibciated with the 
ideas of his figure, place, and diftance. Hence the ventri- 
loquift whom we law appeared to fpeak from various places 
only in the tones of the fqueaking child, while Louis Bra- 
bant and M. St Gille, in their great feats, imitated the 
voices of ghofts, to w'hich no man could be familiar, and 
where terror would greatly contribute to the deception. 
There can, however, be no doubt, but that if, by a pecu- 
liar modification of the organs of fpeech, a found of any 
kind can be produced, which in faintnefs, tone, body, and 
in ftiort every other feniible quality, perfedtly refembles a 
found delivered from the roof of an oppofite houfe; the ear 
will naturally, without examination, refer it to that fitua- 
tion and diftance, the found which the perfon hears being 
only a fign, which he has from his infancy been conftantly 
accuftomed, by experience, to affociate with the idea of a 
perfon fpeaking from a houfe-top. It is evident too, that 
when there is no particular ground of fufpicion, any imall 
difparity between the two founds will not be perceptible. 
But if our theory be juft, that experience or habit which 
mifleads a perfon who has feldom heard the ventriloquift, 
and is a ftranger to his powers, at length fets another per- 
fon right who is acquainted with them, and has been a fre- 
quent witnefs of their effe&a. This was aftually the cafe 
of M. de la Chapelle, with whom the illufion at length 
cealed, in confequence of repeated vifits to M. St Gille : fo 
that while others, ignorant of his talent, and poflefled only 
of their old or habitual experience with regard to articulate 
founds, confidered his voice as coming from the top of a 
tree, or from a deep cellar under ground ; our author, well 
acquainted with the powers of the ventriloquift, and having 
acquired a new kind of experience, at once referred it direct- 
ly to the mouth of the fpeaker. 

VENUS, in Pagan woifhip, the goddefs of love and 
beauty. Cicero mentions two other deities of this name. 
Venus, ftyled Urania and Celejiis ; and the Venus Pande- 
mos or Popularise the wife of Vulcan, and the goddefs of 
wanton and effeminate love. To the firft the Pagans aferi- 
bed no attributes but fuch as were agreeable to the ftridteft 
chaftity and virtue ; and of this deity they admitted no cor- 
poreal refemblance, Ihe being only repreiented by the torm 
of a globe, ending conically. Her facrifices were termed 
nephalia, on account of their fbbriety. To her honey and 
wine were offered, and no animal except the heifer; and on 
her altars the wood of figs, vines, or mulberries, were not 
fuffered to be burnt. The Romans dedicated a temple to 
this goddefs, to whom they gave the name of Verliccrdia ; 
becaule fhe turned the hearts ot lewd women, and infpired 
modefty and virtue. 

But the moft famous of thefe goddeffes is the wife of 
Vulcan ; who is reprefented as fpringing from the froth rai- 
led by the genitals of Saturn, when cut oft by Jupiter and 
thrown into the fea. As foon as fhe was formed, fhe was 
laid in a beautiful (hell embellilhed with pearl, and wafted 
by gentle zephyrs to the ille of Cytherea, whence fhe failed 
to Cyprus. At her landing, flowers role beneath her feet; 
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Venus 
to heaven, where her ^   . # Veratrum. 

charms appeared fo attradlive, that moft of the gods deft-  L 
red her in marriage ; but Vulcan, by the advice of Jupiter, 
gained poffefiion by putting poppies into her neftar. As 
Venus was the goddefs of love and pleafure, the poets have 
been lavifh in the defcrjption of her beauties; and the pain- 
ters and ftatuaries have endeavoured to give her the moit 
lovely form. Sometimes fhe is reprefented clothed in purple, 
glittering with gems, her head crowned with roles, and 
drawn in an ivory car by fwans, doves, or fparrows ; at 
others fhe ftands attended by the Graces; but in all pofi- 
tions, her fon Cupid is her infeparable companion. She 
was honoured as the mother of Hymcneus, Cupid, uEneas, 
and the Graces, and was paflionately fond of Adonis and 
Anchifes. 

This goddefs was principally worfhipped at Paphos and 
Cyprus ; and the facrifices offered to her were white goats 
and fwine, with libations of wine, milk, and honey. Her 
vkftims were crowned with flowers, or wreaths of myrtle. 

Venus, in aftronomy. See AsTRONOMY-iWe.v, and Pneu* 
matics, n° 237. 

Venus's Fly-trap. See Dionjea Mufcipula. 
Venus, in zoology, a genus of infefts belonging to the 

order of vermes teftacea. This animal is a tethys : the fhell 
is bivalve ; the hinge with three teeth near each other, one 
placed longitudinally and bent inwards. There are a great 
many fpecies ; of which the molt remarkable is the merena- 
ria, or commercial, with a flrong, thick, weighty fhell, co- 
vered with a brown epidermis ; pure white within ; flightly 
ftriated tranfveriely. Circumference above 11 inches.— 
Thefe are called in North America clams; they differ from 
other fpecies only in having a purple tinge within. Wam- 
pum, or Indian money, is made of them. 

VEPRECULJE, diminutive from vepres, “ a briar or 
bramble ; the name of the 31ft order in Linnseus’s Frag- 
ments of a Natural Method. See Botany, Sed:. 6. 

VERA-Cruz, a fea port town of North America, in 
New Spain, with a very fecure and commodious harbour, 
defended by a fort. Here the Flotilla annually arrives 
from Spain to receive the produce ot the gold and filver 
mines of Mexico ; and at the fame time a fair is held here 
for all manner of rich merchandife brought from China and 
the Eaft Indies by way of the South Sea, and for the mer- 
chandife of Europe by the way of the Atlantic Ocean. 
This town is not two miles in circumference ; and about it 
there is a wall of no great ftrength on the land-fide. The 
air is unwholefome; and there are very few Spaniards here 
unlefs when the Flotilla arrives, and then it is crowded with 
people from all parts of Spanifh America. It is 200 miles 
fouth-eaft of Mexico. W. Long. 37. 23. N. Lat. 19. 12. 

VERAGUA, a province of New Spain, bounded on 
the eaft by that of Cofta Rica, on the weft by Panama, on 
the north by Darien and the Gulf of Mexico, and on the 
fouth by the South Sea. It is about 125 miles in length, 
from eafl to weft, and 60 in breadth from north to fouth. 
It is a mountainous barren country; but has plenty of gold 
and filver. Conception is the capital town. 

VERATRUM, in botany ; A genus of plants of the 
clafs aipolygamia, and order of moncscia; and in the natural fy- 
ftem arranged under the 10th order, Coronaria. There is 
no calyx; the corolla has fix petals ; there are fix ftamina: 
the hermaphrodite flowers have three piftils and three cap- 
fules. There are three fpecies, none of which are natives, 
of Britain. 

The moft important is the albums or hellebore, the root 
of which is perennial, about an inch thick, externally brown, 
internally white, and befet with many ftrong fibres; the 
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Veratrum 

II 
Verbafcum. 

Wood'ville s 
Medical Bo 
tany. 

{talk is thick, ftronjr, round, upright, hairy, and utually rifes 
four feet in heightthe leaves are numerous, very large, 
oval, entire, ribbed, plaited, without footftalks, of a yellow- 
iflt green colour, and furround the ftern at its bale : the 
flowers are of a greenifli colour, and appear from June to 
Auguft in very long, branched, terminal fpikes. 

It appears horn various inftances, that every part of the 
plant is extremely acrid and poilonous, as its leaves.and 
even feeds prove deleterious to different animals. 

The ancient':, though fufiiciently acquainted with the vi- 
rulency of their white hellebore, were not deterred from 
employing it intern?.lly in feveral difeafes, eipecially thole 
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obviated by the emollient and perhaps .gentle afliingcnt qua- Vtrben, 
lilies of this plant.” _ _ v 

2. The nigrum, or black mullein, having a ftem befet er 1?ri"'"r 
with hairs that are beautifully branched ; the b4oflbms yel- 
low, with purple tips. It is a,beautiful plant, and the 
flowers are grateful to bees. Swine eat it; fheep are not fond 
of it; cows, horfes, and goats, refufe it. The other Bricifh 
fpecies are the lychnitis, nigrum, blattafi, and virgatum. 

VERBENA, in botany r A genus of plants of the clafs 
of dtandria, and order of monogynta ; and in the natural iy- 
ilem arranged under the 40th order, Perfonota.^ There are 

1 7 fpecies, only one of which is a native of Britain ; the of- empioying It Iliieriir.uy m   -r , , , 1 r 1 
of a chronic and obflinate kind, as mania, melancholia, hy- fcinahs, or common vervain, which grows on the roa.-fices • t t • * _    a.   ] ...11— . zr. „ « loo XT wo K 0 x r o m orvir ionrrr*>rf 
drops, elephantialis, epileplia, vitiligo, lepra, rabies canina, 
&c. They confidered it the iafer when- k excited vomiting, 
and Hippocrates wifhed this to be its firlt efleTt. To thole 
of weak confutations, as women, children, old men, and 
thofe labouring under pulmonary complaints, its exhibition 
was deemed unfafe ; and even when given to the robnft, it 
was thought neceffary to moderate its violence by diflereiu 
combinations and preparations; for it was frequently obler- 
ved to effetl a cure, not only by its immediate aftion upon 
the primse vue, but when no fenfible evacuations was pro- 
moted by its ufe. * 

Greding employed it in a great number of cafes of 
the maniacal and melancholic kind; the majority of thefe, 
as might be expefted, derived no permanent benefit ; feve- 
ral, however,, were relieved, and five completely cured by 
this medicine. It was the bark of the root, collected in the 
fpring, which he gave in powder, beginning with one grain: 
this dofe was gradually increafed according to its effe&s. 
With fome patients one or two grains excited naufea and 
vomiting, but generally eight grains were required to pro- 
duce this effect, though in a few inttances a fcruple and 
even more was given. 

Veratrum has likewife been found ufeful in epilepfy, and 
other convulfive complaints; but the difeafes in which its 
efficacy feems leait equivocal, are thofe of the (kin ; as fca- 
bies and different prurient eruptions, herpes, morbus pedi- 
culofus, lepra, ferophula, 5cc. and in many , of thefe it 
has been fuccefsiully employed both internally and exter- 
nally. 

As a powerful ftimulant, and irritating medicine, its ufe 
has been reforted to only in defperate cafes, and then it is 
firit to be tried in very fmall doles in a diluted ftate, and to 
be gradually increafed according to the effects. 

VERB, in grammar. See Gramm•i's. Chap. IV. 
VERBASCUM, in botany : A genus of plants of the 

clafs of pmtandria, and order of monogynia ; and in tlm na- 
tural fyftem arranged under the 28th order, Lurida, The 
corolla is rotated, and lather unequal : the capfule is mono- 
locular and bivalved. There are 12 fpecies, five of which 
are natives of Britain; t. The thapfus, or great mullein, which 
has a ftem fingle, funpie, ereft, covered with leaves, about 
fix feet high. Leaves lanre, broad, white, woolly on both 
lides, feffile, deeurrent. Flowers terminal, in a long fpike, 
fieffile, yellow. 

Catarrhal coughs and diarrhoeas are the complaints for 
which it has been internally preferibed. Dr Home 
tried it in both, but it was only in the latter difeafe that 
this plant fucceeded. He relates four cafes in which a 
deco&ion of verbafcum was given ; and from which he con- 
cludes, that it “ is ufeful in diminifhing or flopping diar- 
rhoeas of an old (landing, and often in eafing the pains of 
the inteftines. Thefe acquire a great degree of irritability; 
and the ordinary irritating caufes, aliment, bile, diflenfion 
fiom air, keep up a quicker periftaltic motion. rlhis is 

near towns and villages. The leaves have many jagged 
clefts, the bloffoms are pale blue. It manifefts a flight de- 
gree of aftringency, and was formerly much in vogue as a 
deobftruent; but is now difregarded. Mr Millar fays that 
it is never found above a quarter of a mile from a houfe ; 
whence the common people in England call it Simpler’’s joy, 
becaufe, wherever it is found, it is a certain fign of a houfe 
being near. Sheep eat it ; cows, horfes, and goats refufe it. 

VERD (Cape), a promontory on the weft coaft of A- 
frica, 40 miles north-weft of the mouth of the river Gam- 
bia. W. Long. 17. 38-. N. Lat. 14. 4^. 

The Hands of Cape de Verd are feated in the Atlan- 
tic Ocean, about 400 miles weft of the Cape. They 
are between the 13th and 19th degree of latitude ; and the 
principal are 10 in number, lying in a femicircle. Their 
names are, St Antony, St Vincent, St Lucia, St IVicholas, the 
Ifle of Sal. Bona Vijla, Mayo, St 'Jago, Fargo, and Brava.. 

VERDICT (Fere dictum), is the anfwer of the jury gi- 
ven to the court concerning the matter of faft, in any cafe 
civil or criminal, committed by the court to their trial and 
examination. See Law, N°dxxxvi. 51. and Trial. 

VERDIGRISE, the acetite of copper, much ufed by 
painters as a green colour. It is chiefly maaufaftured at 
Montpelier; the vines of Languedoc being very convenient 
for this purpofe. See Chemistry, n° 872. 

The following pxocefs for making verdigrife is deferibed 
by Mr Monet of the Royal Society of Montpelier, and is 
publifhed among the memoirs of the academy for the years 
1750 and 1753- 

Vine-ibalks well dried in the fun are fteeped during eight 
days in ftrong wine, and afterwards drained. I hey are then 
put into earthen pots, and upon them wine is poured. The 
pots are carefully covered. The wine undergoes the ace- 
tous fermentation, which in fummer is finifhed in (even of 
eight days ; but requires a longer time in winter, alth-jugh 
this operation is always performed in cellars. Vv hen tha 
fermentation is fufficiently advanced, which may be known 
by obfervmg the inner furface of the lids of the pots, which 
during the progrefs of the fermentation is continually wet- 
ted by the moifture of the rifing vapours, the ftalks are then 
to be taken out of the pots. Thele ftalks are by this me- 
thod impregnated with all the acid of the wine, and the re- 
maining liquor is but a very weak vinegar. 1 he ftalks are 
to be drained during iome time in baskets, and layers of 
them are to be put into earthen pots with plates of Swedifh 
cooper, fo difpofed that each plate ffiall reft upon and be 
covered with layers of ftalks. The pots are to be covered 
with lids; and the copper is thus left expoied to the action 
of the vinegar, during three or tour days, or more, in which 
time the plates become covered with verdigrife. The plates 
are then to be taken out of the pots, and left in the cellar 
three or four days ; at the end of which time they are to be 
moiftened with water, or with the weak vinegar above men- 
tioned, and left to dry. When this moiilening and drying 

of 



V E R 
of tlic plates has been thrice repeated, the verdigrife will be 
found to have confiderably increafed in quantity ; and it may 
then be fciaped off for fale. 

A folution orerofion of copper, and confequently of ver- 
. digrife, may be prepared by employin')- ordinary vineear in- 

ftead of wine, as is dirc£led in the above procefs. But it 
would not have the unftuolity of ordinary verdigrife, which 
quality is neceffary in painting. Good verdigrife mult be 
prepared by means of a vinous acid, or folvent half acid and 
half fpirituous. Accordingly, the fuccefs of the operation 
depends chiefly on the degree of fermentation to which the 
wine employed has been carried : for this fermentation muft 
not have been fo far advanced that no fenfibly vinous or Ipi- 
rituous parts remained in the liquor. 

Verdigrife is employed externally for deterging foul ul- 
cers, and as an efcharotic. It is rarely or never given in- 
ternally. Some recommend it indeed in the dofe of a grain 
or tv/o as an emetic, which operates almoft as foon as re- 
ceived into the Itomach, and which may therefore be of ufe 
where poifonous fubllances have been taken, to procure 
their immediate icjeftion. It appears, however, highly im- 
prudent to have recourfe on luch occalions to a remedy in 
itfelf fo dangerous and fo virulent; and more efpecially as 
a fpeedy evacuation may generally be obtained by means 
of fubftances which are not only innocent, but at the fame 
time weaken the force of the poifon by diluting and ob- 
tunding it ; as warm water, milk, oils. It is accordingly 
excluded from the prefent pharmacopoeiae. 

VERB ITER, or Verdater, a oreparation of copper, 
fometimes uftd by the painters, See. for a blue ; but more 
ufually mixed with a yellow for a green colour. See Che- 
mistry, nu 7^8, and Colour-Moking, n0 28. 

VERE (Sir Francis), a renowned Englifh general, was 
the fecond Ion of Geffrey de Vere, a branch of the ancient 
family of that name, earls of Oxford, and was born in the 
year 1554. Concerning his education we are uninformed. 
About the age of 31 he embarked with the troeps fent by 
Q]ieen Elizabeth, under the command of the earl of Lei- 
cefter, to the afliftance of the Hates of Blolland ; in which 
fervice his courage and military genius became immediately 
eonfpicuous: but his gallant behaviour in the defence of 
Bergen-op-Zoom, in the year 1588, when befleged by the 
prince of Parma, eflablifhed his reputation. After the fiege 
was raifed, he received the honour of knighthood from lord 
Willoughby, who fucceeded the earl of Leicefter in the 
command. He continued in the fervice of the flates till 
about the year 1595 ; during which time, namely, in 1593, 
he was ele£ted member of parliament for Leominfler in 
Herefordfhiie. The famous expedition againfl Cadiz be- 
ing refolved upon, Sir Francis Vere was called home, and 
appointed to a principal command under the earl of EfTex. 
The fuccefs of this enterprife is univerfally known. In 1597 
we find him again in Holland, prefent at the battle of Turn- 
-out, of which he has given a particular defeription in his 
Commentaries. In the fame year he embarked, with the 
earl of Eflex, in the expedition to the Azores ; and at his 
return was appointed governar of the Briel in Holland, 
with the command of the Englifh troops in the fervice of 
the ftates. In 1600 he was one of the three generals at 
the battle of Newport, and had the honour of having the 
viftory univerfally aferibed to his conduit and refolution. 
The ftates of Holland, then at war with Spain, marched 
their army with an intention to befiege Newport in Flan- 
ders. The commanders were, count Erneft of Naflau, 
count Somes, and Sir Francis Vere. The Spaniards march- 
ed to intercept them, and this battle enfued. Sir Francis 
was fhot firft through the leg, and then through the fame 
thigh ; notwithltunding which, he rallied the flying army, 
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and led them on to vlilory. The Spaniards loft 1 20 cn- 
figns, and moll of their foot were Ilain. Queen Elizabeth 
on this occaiion declared him the ‘ivorth'eji captain of her 
time. (See Letters of the Sidney Family, vol. ii. p. 104.) 
But the laft and mofi glorious atchievement of his life was 
his gallant defence of Oflend, with about 1600 men, againfl: 
an army of 12,000, from July 1601 until March 1602, 
when he refigned the government, and retained to Elolland. 
An account of this memorable fieoe, which lafled aKove 
three years, to the deflruftion of the beft troops of Hol- 
land, Spain, France, England, Scotland, and Italy, the 
reader may fee in Fere's Commentaries, with the Continua- 
tion at the end. Queen Elizabeth died in the year 1603 : 
the peaceful James fucceeded to the throne ; and Sir Francis 
Vere, with all the heroes of his time, fheathed his fword. 
He died in j 608, in the 54th year of his age ; and was bu- 
ried in St John’s Chapel in Weftminfler abbey, where a 
fplendid monument was erefted to his memory. He mar- 
ried the daughter of  Dent, a citizen of London, 
by whom he had three funs and two daughters, none of 
whom furvived him. He will ever be remembered by ©o- 
fterity as one of the greatefl: heroes of our mofl heroic age. 
—The work above mentioned is intitled, “ The Commen- 
taries of Sir Francis Vere, being diverfe pieces of fervice 
wherein he had command; written by himfelf by way of 
commentary.” Cambridge, 1657, folio. It is elegantly' 
printed, and adorned with prints of Sir Francis, Sir Ho- 
race Vere, Sir John Ogle, maps, and plans of battles, &c. 

VERGE (Firgata), in law, fignihes the compafs of the. 
king’s court, which bounds the jurifdifuon of the lord ftew- 
ard of the houfehold ; and which is thought to have been 
12 miles round. 

The term verge is alfo ufed for a flick or rod, whereby 
one is admitted tenant to a copyhold eftate, by holding 
it in his hand, and fwearing fealty to the lord of the manor. 

VERGERS, certain officers of the courts of king’s bench 
and common- pleas, vvhofe bufinefs it is to carry white 
wands before the judges. There are alfo vergers of cathe- 
drals, who carry a rod tipped with filver before the bifhop* 
dean, &x. 

VERGIL (Polydore). See Virgil. 
VERJUICE, a liquor obtained from grapes or apples, 

unfit for wine or cyder ; or from tweet ones, whilft yet acid 
and unripe. Its chief ufe is in fauces, ragouts, &c. though 
it is alfo an ingredient in fome medicinal compohtions, and 
is ufed by the wax-chandlers to purify their wax. 

VERMES, the fixth clafs of animals in the Linnaean fy- 
ftem, comprehending five orders. See Natural History, 
and Zoology. 

VERMICELLI, or Vermichelly, a compofition of 
flour, cheefe, yolks of eggs, fugar, and faffron, reduced to 
a pafte, and formed into long flender pieces like worms, by 
forcing it with a pifton through a number of little holes. 
It was firft brought from Italy, where it is in great vogue : 
it is chiefly ufed in foups and pottages, to provoke venery, 
&c. 

VERMICULAR, an epithet given to any thing that 
bears a relation or refemblance to worms. 

VERMIFORMIS, in anatomy, a term applied to vari- 
ous parts in the human body, bearing fome refemblance to 
worms. 

VERMILION, a very bright and beautiful red colour, 
compofed of quickfilver and fulptmr, in great efteem among 
the ancients under the name of minium ; but what goes by 
the name of minium amongft us, is a preparation of lead, 
known alfo by the name of red-lead. See Chemistry, n° 
M°4- 

VERMIN, a colle&ive name, including all kinds of little 
4 M 2 animals 

Verge 
11 ’ ■ 

Vermin. 
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Vernacular animals and infefts, which are hurtful or troublefome to 

1! mankind, beafts, or fruits, &c. as worms, lice, fleas, catei Vernier, 
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pillars, ants, flies, &c. 
VERNACULAR, a word applied to fomething that is 

peculiar to any one country. 
VERNAL, fomething belonging to the fpring-feafon. 
VERNIER Scale, a fcale excellently adapted for the 

graduation of mathematical inftruments, thus called from its 
inventor Peter Vernier, a perfon of diftinftion in the Franche 
Comte. See Nonius. 

Vernier’s method is derived from the following prin- 
ciple. If two equal right lines, or circular arcs, A, B, are 
fo divided, that the number or' equal divifions in B is one 
lefs than the number of equal diviiions of A, then will the 
excefs of one divifion of B above one diviiion of A be 
compounded of the ratios of one of A to A, and of one 
of B to B. 

For let A contain 11 parts, then one of A to A is as I 
i 
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gree, or 30', which is the lead part of a degree that inftru- Vemier 
meat can (how. ,, . 
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If n and w — ^ > then - 

nute, or 20 

X ~7 = 
f 

36 5 X 36 

The following table, taken as examples in the inft.ru- 
ments commonly made from 3 inches to 8 feet radius, 
fhows the divifions of the limb to neared tenths of inches, 
fo as to be an,aliquot of 6o’s, and what parts of a degree 
may be edimated by the vernier, it being divided into fuch 
equal parts, and containing fuch degrees as their columns 
fliow. 

to 11, or —. Let B contain 10 parts, then one of B to 

B is as I to 10, or 
1 

10’ 
Now 

1 
10 

I 
II 

11 10 
10 X 11 

1 
jo X 11 10 '' 11* 

Or if B contains n parts, and A contains « 4- 1 parts; 
i # then — is one n 

part of B, and 

And -■ 

n -f- 1 
1  n 4- ! — n  1 v 

1 

« + 1 „ v ,7X7n " + l’ 

one part of A. 

n X «4- I 
The mod commodious divifions, and their aliquot parts, 

into which the degrees on the circular limb of an indrument 
may be fuppofed to be divided, depend on the radius of that 
inltrument. ... 

Let R be the radius of a circle in inches ; and a degree 
1 

to be divided into n parts, each being ^ih part of an inch 
Nov/ the circumference of a circle, in parts of its diame- 

ter 2 R inches, is 3,1415926 X 2 R inches. 
3,1415926 ^ 

Then 360°: 3,i4l5926 X2 & - l0 1 ^ X2R 

inches. , , r j 
Or, 0,01745329 X R is the length of one degree m 

inches. c a . , 
Or, 0,01745329 X RX/> is the length of 1 , m /th 

parts of an inch. 
But as”every degree contains n times fuch parts, there- 

fore n — 0,01745329 X R X/>. 

The mod commodious perceptible divifion is ^ 

an inch. ... . ' 
Example. Suppofe an indrument of 30 inches radius, 

into how many convenient parts may each degree be divi- 
ded ? how many of thele parts are to go to the breadth of the 
vernier, and to what parts of a degree may an obfervation 
be made by that inltrument ? 

Now 0,01745 X R = 0,5236 inches, the length of each 

degree : and if p be fuppofed about ~ of an inch for one di- 

vifion ; then 0,5236 X/> =4,188 fhows the number of fuch 
parts in a degree. But as this number mud be an integer, 
let it be 4, each being 15'and let the breadth of the ver- 
nier contain 31 of thofe parts, or 74°, and be divided into 
30 parts. 

Here n — — ; 
4 

m 
30 

then “7 X ~ 
4 3° 120 

Rad. 
inches 

9 
12 
*5 
18 
21 
24 
30 
36 
42 
48 
60 
72 

84 
96 

Parts 
in a 
deg. 

I 
1 
2 
2 
3 
3 
4 
4 
5 
6 
8 
9 

10 
12 
15 
15 

Parts 
in 

vernier. 

15 
20 
20 
24 
20 
3° 
3° 
36 
30 
3° 
3° 
40 
36 
30 
40 
60 

Breadth 
of 

vernier. 

I 2-i 

IO 
Iz 
9* 
7t 
Si 
Si 

Parts 
©bferved. 

4i 
Stu 
2 tt 
2t 
4 

4' 
3 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o' 
o 

3° 

o 
40 
3° 
25 
20 
20 

10 
10 
10 
6 
4 

By altering the number of divifions, either in the degrees 
or in the vernier, or in both, an angle can be obferved to 
a different degree of accuracy. Thus, to a radius of 30 
inches, if a degree be divided into 12 parts, each being 
five minutes, and the breadth of the vernier be 21 fuch 

11 
parts, or i^0, and divided into 20 parts, then 7^ X ~ 

T° 
24O = '5"- or taking the breadth of the vernier 2- 

or 10 

1 1 
Or — X — 12 50 

30 360’ 

where the breadth of the ver* 

of a de- 

and divided into 30 parts; thert X — 

i° _ 
600 

nier is 4SA 
VERONA, a city of Italy, capital of the "Veronefe, in 

the territory of Venice, fituated near the mountains, on the 
river Adige, in E. Long. 11. 24. N. Lat. 45. 26. It is 
feven miles in compafs; and has been fo fortified by the Ve- 
netians, that it is now looked upon as impregnable. It con- 
tains 57,400 inhabitants. 

VERONESE, a territory of Italy, in the republic of 
Venice, bounded on the north by the Trentino, on the eaft 
by the Vicentino and Paduano, on the fouth by the Man- 
tuano, and on the weft by the Brefciano. It is about 35 
miles in length, and 27 in breadth ; and is one of the moft 
fertile countries in Italy, abounding in corn, wine, fruits, and 
cattle. 

Veronese. See Cagliari. 
VERONICA, in botany : A genus of plants of the clafs 

of diandria, and order of monogynia ; and in the natural fyftem 
arranged under the 40th order, Ferjonatx, There are 40 

fpeciesj 
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Veipes 

Vejex- 

fpccies; 15 arenstives of Britain, only two of which have been 
applied to any u!'e. 1. The officinalis, common male fpeed- 
weil, or flueliin ; a native of Britain, growing on heaths and 
barren grounds. The bloffoms are blue, the leaves ellipti- 
cal, ferrated, and hairy. The leaves have a fmall degree of 
aftringency, and are fomewhat bitter. An infufion of them 
is recommended by Hoffman as a fubftitute for tea ; but is 
more aftringent and lefs grateful. The herb was formerly 
efteemed in medicine for various diforders, but is now al- 
moft totally difufed. Cows, fheep, goats, and horfes, eat it; 
fwine refuxe it. 2. The beccabunga, o\ common brook-lime, 
the flowers of which are blue, in loofe lateral fpikes ; leaves 
felfile, oval, oppofite, thick, notched- 

This plant was formerly confulered as of much ufe in fe- 
veral difeafes, and was applied externally to wounds and ul- 
cers ; but if it have any peculiar efficacy, it is to be derived 
from its antifcorbutic virtue. As a mild refrigerant juice 
it is preferred where an acrimonious (late of the fluids pre- 
vails, indicated by prurient eruptions upon the fkin, or in 
what has been called the hot fcurvy. We muff, however, 
acknowledge, that we fhould expeft equal benefit from the 
fame quantity of any other bland frefli vegetable matter taken 
into the fyftem. To derive much advantage from it, the 
juice ought to be ufed in large quantities, or the freih plant 
eaten as food. 

VERSAILLES, a town of France, in the late province 
of the Ifle of France, io miles weft-fouth-weft of Paris. It 
contains 60,000 inhabitants, and fince the Revolution has 
been created a bifhop’s lee. In the reign of Louis XIIL 
it was only a fmall village. This prince built here a hunt- 
ing-hut in 1630, which Baffompierre calls “ the paltry 
chateau of Verfailles.” Although the fituation was low 
and very unfavourable, Louis XIV. built a magnificent pa- 
lace here, which was the ufual tefidence of the kings of 
France till the 6th of Oftober 1789, when the late unfor- 
tunate Louis XVL and his family were removed from it 
to the Thuilleries. The buildings and the gardens are 
adorned with a vaft number of ftatues, done by the greateft 
mailers, and the water-works are all worthy of admiration. 
The great gallery is thought to be as curious a piece of 
workmanflrip of that kind as any in the world t nor is the 
chapel lefs to be admired for its fine archite<fture and orna- 
ments. The gardens, with the park, are five miles in cir- 
cumference, and furrounded by walls. There are three 
fine avenues to Verlailles, one of which is the common road 
to Paris, the other comes from Seaux, and the third f rm 
St Cloud. E. Long. 2. i£. N. Lat. 48. 48. 

VERSE, in poetry, a line confiftingr of a number of 
long and fhort fyllables, which run with an agreeable ca- 
dence. 

Verse is alio ufed for a part of a chapter, feftion, &c. 
VERSIFICA1 ION, the art or manner of making 

verfe ; alio the tune and cadence of verfe. See Poetry, 
Part III. 

VERSION, a tranflation of feme book or writing out 
of one language into another. See Translation. 

VERT, in heraldry, the term for a green colour. It is 
called vert in the blazon of the coats of all under the de- 
gree of nobles : but in coats of nobility it is called emerald', 
and in thofe of kings menus. In engraving it is expreffed 
by diagonals, or lines drawn athwart fiom right to left, from 
the dexter chief corner to the finifter bafe. 

VER FEBRiE, in anatomy. See there n° 30. 
VERTEX, in anatomy”, denotes the crown of the head. 

Hence vertex is alfo ufed figuratively for the top of other 
things : thus we fay, the vertex of a cone, pyramid, &c. 

Vertex, is alfo ufed in aftronomy for the point of the 
heaven direflly over our heads, properly called the zenith. 
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VERTICILLAToE, the name of a clafs in Ray’s and Verticil 

Boerhaave’s Methods, confifting of herbaceous vegetables, 
having four naked feeds, and the flowers placed in whorls yerf jj;u 
round the ftalk. The term is fynonymous to the labiati, , —,  
or lip-flowers of Tournefort ; and is exemplified in mint, 
thyme, and favory. Verticillatce is alfo the name of the qzd 
order in Linnaeus’s Fragments of a Natural Method, confift- 
ing of plants which anfwer the above defeription. 

VERTICILLUS, a mode of flowering, in which the 
flowers are produced in rings at each joint of the ftem, 
with very fhort foot-flalks The term is exemplified in 
mint, hore-hound, and the other plants of the natural.order 
deferihed above. 

VERTIC1TY, is that property of the loadftone where- 
by it turns or diredls itfelf to one particular point. 

VERTIGO, in medicine. See there, n° 82. 
VERTUMNUS, in mythology, a god who prefided 

over gardens and orchards, honoured among the Etrufcans, 
from whom the worfhip of this deity was tranfmitted to the 
Romans. 

Ovid has deferibed the various forms afiumed by this dei- 
ty, in order to obtain the love of Pomona. Some have fup- 
pofed that Vertumnus, wjiofe name they derive a mertendo,- 
becaufe he had power to change his form at pleafure, mark- 
ed the year and its variations ; and thus they fay he pleafed 
Pcmona, by bringing the fruits to maturity. Accordingly, 
Ovid fays, that he affurned the form of a labourer, reaper, 
vine-dreffer, and old woman, to reprefent the four feafons, 
fpring, fummer, autumn, and winter. Vertumnus had a 
temple near the market place at Rome, being reprefented as 
one of the tutelary deities of the merchants. The com- 
mentators on Ovid fay, that he was an ancient king of Me- 
truria, who, by his diligent and fuccefsful cultivation of 
fruits and gardens, obtained the honour of being ranked 
among the gods. 

VERUMONTANUM, in anatomy, a fmall eminence 
near the paffages where thefemen is difeharged into the ure- 
thra. 

VERVAIN, in botany. See Verbena. 
VERTOT d’AuBOEF (Rene Aubert de), a celebrated 

hiftorian, was defeended from a noble and ancient family in 
Normandy, and born in 1655; At 16 years of age he be- 
came a Francifcan friar; afterwards he entered into the or- 
der of the Premonftratenfes, in which he had feveral bene- 
fices ; and at length was a fecular ecclefiaftic. He became 
fecretary to the duchefs of Orleans, member of the Acade- 
my of inferiptions, and hiftoriographer or Malta. He died 
at Paris in 1735. His principal works are, 1. The Hifto- 
ry of the Revolutions of Sweden. 2. The Revolutions of 
Portugal. 3. The Revolutions of the Romans. 4. The 
Hiltory of Malta. 'J hefe works ar^ written in elegant 
French, and tranflated into moft of the languages of Europe. 

VERULAM. See Bacon. 
VESALIUS (Andreas), a celebrated phyfician and 

anatomift, was born at Bruffels about the year 1512. Fie 
lludied phyfic at Paris-under James Sylvius; but applied 
himfelf chiefly to anatomy, which was then very little 
known, diffeclions being efteemed unlawful and impious : 
and it appears from his work De humani corporis j ah vice, 
that he pe-.ftfted himfelf in this ufeful knowledge very- 
early. About the year 1537, the republic of Venice made 
him profeffor in the univerfity of Padua, where he tau.rht 
anatomy for feven years ; Charles V. called him to be his 
phyfician, as he was alfo to Philip II. king of Spain. Vcl:w 
lias was now at the height of his glory, when all of a hid- 
den he formed the defign of taking a journey to Paleftine ; 
concerning which journey we are told the following ftory. 
A young Spanifli nobleman he attended, being believed to 

bs 
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be deacl, Vtfalius obtained leave to open bun to exploie the 
true caufe of his illnefs ; but when he opened the br^aft, he 
perceived fyinptoms of Ibe, and law the heart beat. i he 
parents, not fatisfied with prdfecut'ng him for murder, ac- 
cufed him of impiety to the inquifition, in hopes that tribunal 
Would punifli him with greater rigour ; but the king inter- 
pofing, faved him on condition of his mkking a pilgrimage 
to the Holy Land. He was {hipwtecked on his return, 
and thrown upon the ifiand of Zante, where he penfhed, 
in 15^4. He was the author of feveral works, the principal 
oY which is De bumani corporis fabrica. 

VESICATORIUM, a Buster ; an application of an 
acrid nature made to any part of the body, in order to draw 
a'fiux of humours to that patt, and thus elevate the fcarf- 
fkin into a bliller. 

VESPA, the wasp ; a genus of infers belonging to the 
order of hymenoptera. The mouth confifts of two jaws 
without any probofeis ; the fuperior wings are plaited ; tne 
eyes are lunar ; and there is a fharp fting in tne tail. 
There are 159 Ipecies ; only 3 which are natives of Bri- 
tain, the crabro, the vulgaris, and the coar£lata. 

1. Crabro, the hornet. It has tawny antennse ; the feg- 
ments of the abdomen are black on the anterior part and 
yellow on the pofterior, with two black fpots on each. Its 
length is an inch ; it builds in hollow trees. Its cakes or 
combs are compofed of a fubftance like coarfe paper, or 

-Hifty parchment. It is very voracious, devouring other 
xnfecls, and even bees. 

Vulgaris, the common wafp. The male has Even yel 
low fegments o1 the abdomen, with a black triangle on each. 
The head is yellow, and the antennae long. The upper lip 
of the female is yellow, the antenna; fhort ; there are fix feg- 
ments of the abdomen with two lateral black fpots on each. 
M. Reaumur and DrDerham agree in diftinguilhing three 
forts of wafps; viz. the queens or females, the males, and the 
common labouring wafps, called mu/es, which, according to 
Reaunaur, are neither males nor females, and confequently 
barren. The queens, of which there is a great number, are 
much longer in the body, and larger than any other wafp : 
they have a large heavy belly, correfponding in fize to the 
prodigious quantity of eggs with which they are chaiged. 
The males are lefs than\he queens, but longer and larger 
than the common walps, which are the fmalleft of the 
ipecies : they have no flings, with ■which both the queens 
and common walps are furnifhed. T. here are in one nefl 
two or three hundred males, and as many females : but 
their number depends on the fize of the nell ; and Dr Dur- 
ham obferved, that the males “were bred, or at leail moiJy 
refided, in the two cells or partings, between the combs, 
next to the uppermofl cell. The antennae or horns of the 
male wafps are longer and larger than thofe of either of the 
pther forts : but the chief difference, fays Dr Derham, con- 
fiffs in their parts of generation, which are altogether dif- 
ferent from thofe of other wafps. 

The mules are the labourers belonging to a nefl, and are 
employed in procuring materials for the nefls and in con- 
ftrudling them, and alfo in furnifhing the other wafps, and 
the young, with provifions. 

At the beginning of winter, the wafps deftroy all the 
gggg5 and all the young ones without exception . all tne 
mules and males, which have been employed in this work, 
being unfurmfhed with provifions, perifh ; and none fuivive 
except fome few females, which, according to Reaumur, 
were fecundated in October, and raife a new colony in the 
beginning of fpring. 

In fpring a new commonwealth is founded by a 
Angle female impregnated during the autumn, and that has 

weathered out the feverity of the winter. It digs a hole in 
a dry foil, contrives itfelf a finuous inlet, or elfe it takes up 
with the dwelling place of a mole, where it haflily budds a 
few cells and depolits its eggs. Within the foace^ of 20 
days, they have gone throu ih the different flates of larvae, 
chryfalids, and turned to wafps. Nature all wife provides 
for every thing. The mule-wafps are the only ones that 
labour at laying the foundation o‘ the republic. I he firft 
eggs that are hatched prove to be neuter wafps. No foon- 
ef are they come into exiilence, but they tall to work, en- 
large the hole, and go about upon wood, lattice-work, and 
window fafiies, in fearch of materials tor building. With 
their teeth they cut, hack, and tear off fmall fibres or wood, 
which they moiflen with a liquor they difgorge, and then 
convey them to the work-(hop. Other labourers are in 
Waiting for them, who with thofe materials fet about the con- 
flrudlion of the vvafp-nefl, which is commonly round, and made 
of materials refembling fine paper. Hie common covering 
of it, which is formed of feveral leaves or layers, with in- 
termediate fpaces, is pierced, by two holes at a diiiancc 
from one another, one of which is ufed for the enlrar.ee 
of the wafps, and the other only for their exit. The fpace 
within this cover ing is cut by a numoer of horizontal planes, 
with intervals between them of the fize of about half an 
inch ; they are fufpended from one another by ligaments, 
and attached to the covering by their edges : they all have 
hexagonal cells in their lower furtace. 

The £ggs °f the wafp are of an oblong form, and re- 
femble thofe of a common fly, but they are larger; they 
are always fattened to the angles of a cell, never to the fides 
of it. They are rifually placed Angle ; it is very rare to 
find two in one cell ; and, if they are laid fo, it feems that 
only one fucceeds ; for there is never found more than one 
worm in a cell. 

The heads of all the nymphs are turned toward the cen- 
tre of the comb, and their tails go obliquely downward to- 
ward the bafe of the cell. They are continually feen open- 
ing their mouths, and moving their forcipes, feeming ever 
hungry, and impatiently waiting for food from their parents. 
The cells are left open till the nymph is at its full growth ; 
then the wafps cover it over with a thin lid, under which 
the worm undergoes its transformation ; and as foon ari it 
is arrived at the'wafp-flate, it eats its way through this thin 
cover, and comes to work with the reft. The elder brothers, 
or firfl-hatched infefts, take amazing care of thofe born 
after them, by proportioning their food to the delicacy of 
their ftomach. Firlt, it confifts of the juice oi fruits and 
meats; afterwards it is the carcafes of infedls. The ca- 
terers provide for the labourers. Each one takes his own 
portion ; there is no difpute, no fighting. I he republic 
grows daily more numerous, living in pro ound peace. 
Every individual, as foon as he has acquired fufficient 
ftrength, flies away to the fields. They then become a 
gang of banditti; they pillage our wall-tiees, break into our 
fruit before its maturity, dart with the fiercenefs of hawks 
upon our bees, cut their throats to poffefs themfelves of their 
honey, plunder and lay wafte their commonwealth, not on 
the fruits of their labour, and oblige them to remove. 
During the period of plenty, the wafps bring all the booty 
to the Jne(t, and {hare it amongft them. There is nothing 
then goes forw’ards but feafting, rioting, and good fellow- 
fhip ; but concord cannot be lafting among robbers. To- 
wards the month of Oclober provifions begin to run fhort : 
The neuters and males tear from their cradles the eggs, 
the larvae, the chryfalids, and the new-born infe&s, without 
fhowing mercy to any. They next fight againfl one ano- 
ther. Frofts and rains throw the citizens into a ttate ot •Jan mor* 
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Gan languor, and they almoft all perifh, luckily for us and our 

bees, fome few females alone excepted, which in the en- 
1110’luin-r foring become founders of new republics. 

3. Coarflata, the fmail wafp ; has black antennae, yel- 
lowilh at the bafe ; the head is black with a yellow foot 
between the antennae, and another at the bafe of the upper 
lip. Each fegment of the abdomen is bordered with yel- 
low. It is about half an inch long. The hiftory, as well 
as the manners of this ipecies, are the fame as thofe of the 
common wafp ; but their buildings are on a different con- 
ffrudtion. Their neft is fattened to the branch of a tree 
with a kind of band ; and is in bignefs from the fize of an 
orange down to that of an egg. Wood reduced to paper is 
the material part of it ; which if it were of a ruddy colour, 
might be taken for a large opening role. It is covered 
over with a varm'fh impenetrable by water. One of thofe 
nefts was neither mollified nor impaired by that element. 

VESPASIAN, the icth emperor of Rome; remakable 
for his clemency and other virtues. See Rome, n° 332 — 
339- 

VESPERS, in the church of Rome, denote the afternoon 
fervice ; anfwering in fome meafure to the evening prayers 
of the church of England. 

VESPERTILIO, the Bat ; a genus of quadrupeds, 
•belonging to the order primates. All the teeth are ereft, 
pointed, near each other; and the firfl four are equal. 
The fore-feet have the toes connefted by a membrane ex- 
panded into a kind of wings by which the creature is en- 
abled to fly. There are 2b fpecies, of which 4 are natives 
of Britain. The moft remarkable are, 

1. The vampyrus, vampire, or Ternate bat, with large 
canine teeth ; four cutting teeth above, the fame below; 
iharp black nofe ; large naked ears ; the tongue is pointed, 
terminated by fharp aculeated papillae ; talons very crooked, 
iirong, and compreffed fidewife; no tail: the membrane 
divided behind quite to the rump : head of a dark ferrugi- 
nous colour ; on the neck, fhoulder, and under-fide, of a 
much lighter and brighter red ; on the back the hair 
flrorter, dufky, and fmooth : the membranes of the wings 
duttcy. 'I hey vary in colour; fome being entirely of a red- 
thfh brown, others dufky. 

Thefe monfters inhabit Guinea, Madagafcar, and all the 
iflands from thence to the remoteft in the Indian Ocean. 
They fly in flocks, and perfectly obfeure the air with their 
numbers; they begin their flight from one neighbouring 
ifland to another immediately on funfet, and return in 
clouds from the time it is light till fun-rife. They live on 
fruits ; and are fo fond of the mice of the palm tree, that 
they will intoxicate themfelves with it till they drop on the 
ground. It is rnotl likely, from the fize of their teeth, they 
are carnivorous. Mr Edwards relates, that they will dip 
into the fea for fifli. They Iwarm like bees ; hanging by 
one another from the trees in great clutters. The Indians 
eat them, and declare the flefh to he very good : they grow 
exceflively fat at certain times of the year. The French 
who live in the Ifle de Bourbon boil them in their bouillon, 
to give it a relifh. The negroes have them in abhorrence. 
Many are of an enormous fize : Beckman meafured one, 
whole extent from tip to tip of the wings was five feet four 
inches; and Dampier another, which extended farther than 
he could reach with out-ftretched arms. Their bodies are 
from the fize of a pullet to that of a dove : their cry is 
dreadful, their fmtll rank, their bite, refiftance, and fierce- 
nefs great, when taken. 

The ancients had tome knowledge of thefe animals. IIe- 
rodotus mentions certain winged wild beafts like bats, that 
molefled the Arabs who colledled the caflia, to fuch a de- 
gree, that they were obliged to cover their faces, all but 

their eyes, with fkins. It is very probable, as M. de Buf- Veffertflio 
fon remarks, it was from fuch relations that poets formed ‘-"'“"y-1— 
their fidlions of Harpies. 

Linnaeus gives this fpecies the title of vampyre; con- 
jefturing it to be the kind which drawrs blood from people in 
their fleep. M. de Button denies it; aferibing that faculty 
only to a Ipecies found in South America. But there is 
reafon to imagine that this thirft after blood is not confined 
to the bats of one continent nor to one fpecies : for Bon- 
tius and Nieuhoff inform us, that the bats of java feldom 
fail attacking perfons who lie with their feet uncovered, 
whenever they can get accefs ; and Gumilla, after mention- 
ing a greater and lefs fpecies found on the banks of the 
Oronoque, declares them to be equally greedy after human 
blood. Perlons thus attacked have been known to be near 
palling from a found fleep into eternity. The bat is fo 
dexterous a bleeder, as to infinuate its aculeated tongue in- 
to a vein without being perceived, and then fuck the blood 
till it is fatiated ; all the while fanning with its wings, and 
agitating the air in that hot climate in fo pleafing a manner, 
as to fling the lufferei into a flill founder fleep. It is there- 
fore very unfafe to reft either in the open air, or to leave 
open any entrance to thefe dangerous animals : but they do 
not confine themfelves to human blood ; for M. Condamine 
lays, that in certain parts of America they have deftroyed 
all the great cattle introduced there by tfie miffionaries. 
See Plate DX. fig. 3. 

2, The fpeclrum, or fpe&re, with a long nofe ; large 
teeth ; long, broad, and upright ears: at the end of the 
nofe a long conic ereft membrane, bending at the end, and 
flexible : hair on the body cinereous, and pretty long; 
wings full of ramified fibres : the membrane extends from 
hind leg to hind leg ; no tail; but from the rump extend 
three tendons, terminating at the edge of the membrane. 
By Seba’s figure the extent of the wings are two feet two 
inches ; from the end of the nefe to the rump, I'even inches 
and an half. 

Inhabits South America; lives in the palm trees ; grows 
very fat ; called vampyre by M. de Button, who fuppofes it 
to be the fpecies that fucks human blood : but neither Pifo, 
nor any other writer who mentions the fad, gives the leatr. 
defcription of the kind. 

3. The Peruvian hath a head like a puj-dog ; large 
ftraight-pointed ears ; two canine teeth, and t’ o fmail cur- 
ting teeth between each, in each jaw: the tail is inclofcd in 
the membrane which joins to each hind-ler, and is alio fup- 
ported by two long cartilaginous ligaments, involved in 
the membrane : colour of the fur, iron grey : body equal 
to that of a middle-lized rat: extent of the wings two feet - 
live inches. 

4. The nodule hath the nofe {lightly bilobated ; earn 
fmall and rounded ; on the chin a minute verruca ; hair 
reddilh afh-cokmr: length of the rump two-inches eight- 
tenths ; tail one inch feven-tenths ; extent or wings 1 3 
inches. Inhabits Great Britain and France ; flies high in 
learch of food, not Ikimming near, the-ground. A gentle- 
man informed Mr Pennant of.the following fad relating to » 
thofe animals, which he was witnefs to : That he faw taken 
under the eaves of Queen’s. College, Cambridge, in one 
night, 185 the lecond night, 63 ; the third night, 2 y , 
and that each that was meafured had 15 inches extent of 
wings. 

3, The murinusy common bat; has a.tail: the lips and 
noie are Ample ; and the ears are fmaller than the head. 

It inhabits Europe, and is found in Britain. This ani- 
mal flies only during the night, living clr'efly on moths : 
when it lights on the ground it is unable to rife again.till it 
has crawled to fome height : it remains toroid during win- 

ter3, . 
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ter, revives in the beginning of the fpring, and comes abroad 
in the duflc of the evening. This Ipecies is two inches and 
a half long, when full grown, and about nine inches in ex- 
tent ; the fur is of a moufe-colour, tinged with reddflh ; it 
frenerally fkims near the ground, with an uneven jerking 
flight; and often feeking for gnats and other aquatic mfedts, 
flies clofe by the furface of water- It breeds in thelummer 
feafon, and is preyed on by owls. 

Bats are very voracious, if proper food is to be had ; and 
thou dr moths and other infeas be their natural and com- 
mon food, yet if fielh, whether raw or roafted, frelh or cor- 
rupted, comes in their way, they devour it with greedinefs. 
In this country they appear abroad early in fpring, flying 
about only in the evenings ; but are lometimes routed from 
their torpidity by a warm day or two during winter, and 
will then venture out in queftof food, but recommence their 
Hate of hybernation whenever the cold returns : i hey re- 
tire at the end of lummer into caves, ruined houfes, or the 
roofs and eaves of houfes, where they remain fufpended by the 
hind legs, and enveloped in their wings, generally in large 
numbers. Bats may be caught by means of the flower 
cups of bur-dock, whitened and thrown up m the way of 
their Audit; they are attra&ed by the whitenefs, and the 
hooks of the bur, fticking to their membranous wings, make 
them fall to the ground. _ 

VESSEL, a general name given to the different forts 
of fhips which a’re navigated on the ocean, or in canals 
and rivers. It is, however, more particularly applied to 
thofe of the fmaller kind, furnifhed with one or two mails. 
See Ship. . q 

VESTA, in pagan wotfhip, the fame with Cybele. See 
Cybele. 

the parilh, make rates, and take the accounts of church- 
wardens, &c. 

VESUVIUS, a celebrated volcano of Italy, fix miles eaft 
from the city of Naples. 1 his mountain has two topsjoiie 
of which only goes by the name of Veftvius, the other be- 
ing now called Sonwid ; but Imr William Hamilton is of 
opinion, that the latter is what the ancients called Fefuvius. 

£ The perpendicular height of Vefuvius is only 3700 feet, t 
though the afeent from the foot to the top is three Italian General 
m;ics. One fide of the mountain is well cultivated and ter- ‘‘edition 
tile, producing great plenty of vines; but the South and^j^ 
weft fldes are entirely covered with cinders and alhes; while 
a fulphureous fmoke conftantly iffues from the top, fome- 
times attended with the molt violent explolions of Hones, the 
emiflion of great ftreams of lava, and all the other attendants 
of a moft formidable volcano. The firft ©f thefe eruptions Acco

2
untQil 

recorded in hiftory took place in the year 79 ; at which the firft • 
time the two cities of Pompeii and Herculaneum were en-eruption : 
tirely buried under the ftones and afhes thrown out. In-J^dii1 

credible mifehief was alfo done to the neighbouring country, 1 

and numbers of people loft their lives, among whom was 
Pliny the Elder. 

It is the opinion of the bell judges, however, that this 
eruption was by no means the firft that had ever happened. 
The very ftreets of thofe cities which were at that time over- 
whelmed are faid to be partly paved with lava. Since that 
time 30 different eruptions have been recorded, fome of 
which have been extremely violent. In the year 1538, a 
mountain, three miles in circumference arid a quarter of a 
mile in perpendicular height, was thrown up in the courfe of 
one night. In the year 1766, Sir William Hamilton, am- 
baffador to his Sicilian Majefty, began to obferve the phe- 

YwELE' in naoan worfhip the goddefs of nomenaof this mountain ; and fince that time the public has Vesta the P g - P J favoured with much moreexadt and authentic accounts 
Eire, was the daughter of Saturn and Cybele, and the flier 
of Ceres. She was fo much in love with chaftity, that on 
Tupiter’s afeending the throne and offering to grant what- 
ever (he alked, (he only defired the prefervation of her vir- 
ginity, which fhe obtained.—Vefta was not reprefented in 
her temple by any image. . r „. , . , 

VESTALIA, in Roman antiquity, a feftival celebrated 
in honour of the goddefs Vefta, on the 5th of the ides ot 
Tune ; that is, on the ninth of the month. 

VESTALS, among the ancient Romans, were pneitefies 
of the goddefs Vetta, and had the perpetual fire committed 
to their charge : they were at firft only four in number, but 
afterwards increafed to fix ; and it does not appear that 
their number ever exceeded fix, among whom was one iu- 
perior to the reft, and called vejialts maxima. 
1 The veftals were chofen from fix to ten years of age, and 
obliged to ftria continency for 30 years ; the firft io_ of 
which were employed in learning the ceremonies of religion, 
the next 10 in the perfoimance of them, and the 10 laft in 
teaching them to the younger veftals. 

The habit of the veftals confifted of an head-drefs, called 
in full, which fat clofe to the head, and from whence 
hung certain laces called vitta ; a kind of furplice made of 
white linen, and over it a purple mantle with a long train 
to it. / . 

VESTIBLE, in architeaure, a kind of entrance into a 
large buildiru ; being an open place before the hall, or at 
the bottom of the ftaircaie. 

VESTRY, a place adjoining to a church, where the 
veftments of the miniiter are kept ; and alfo a meeting at 
fuch place, confifting of the minifter, church-wardens, and 
chief men of moft parifhes, who make a parilh veitry or 
meeting. By cuftom there are feledt veltries, being a cei- 
iain number of perfons chofen to have the government of 

w* *.».**w -.-w — 7 
been favoured with much more exadt and authentic accounts 
of the various changes which have taken place in Vefuvius 
than what were to be had before. . 3 

The firft great eruption taken notice of by this gentle-of the 
man was that of 1767, which, though very violent, was eruption 
mild in comparifon with that of 1538* 4 

From this time ( 1767) Vefuvius never ceafed for ten yearsNineeril 
to fend forth fmoke, nor were there many months in which ittionsfm 
did not throw out ftones, fcorite, and cinders ; which, in-i767 W 
creafing to a certain degree, were ufually followed by lava ; | 
fo that from the year 1767 to 1779 there were nine erup- 
tions, fome of them very conliderable. In the month of 
Auguft that year, however, an eruption took place, which, 
for its extraordinary and terrible appearance, may be rec- 
koned among the molt remarkable ot any recorded concern- 
ing this or any other volcano. . . 5 

During the whole month of July the mountain continued Accoun 
in a Hate of fermentation. Subterraneous explofions andthegre 
rumbling noifes were heard; quantities of fmoke were^H 
thrown up with great violence, fometimes with red-hot 
Hones, fcorite, and alhes ; and towards the end ol the month 
thefe fymptoms increafed to luch a degree as to exhibit, in 
the night time, the moft beautiful fire-works that can be 
imagined. . n 

On Thurfday 5th Auguft the volcano appeared molt 
violently agitated; a white and fulphureous fmoke illued 
continually and impetuoully from its crater, one pull teem- 
ing to impel another ; fo that a mafs of them was toon ac- 
cumulated, to appearance, loin times the height and fize cu 
the volcano itfelf. Thefe clouds of fmoke were exceedingly 
white, fo that the whole refembled an rmmente accumula- 
tion of bales of the whiteft cotton. In the midlt ot this 
very white fmoke, vaft quantities of ftones, fcorue, and aihes, 
were thrown up to the height of 200© feet; and a quantity 
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of liquid lav?., fceminely very heavy, war. lifted up juft high tain behind it 
enough to clear the rim of the crater, and take its way down 
the hides of the mountain. This lava, having run violently 
for f®me hours, fuddenly ceafed, juft before it had reached 
the cultivated parts of the mountain, near four miles from 
the fpot whence it iftued. The heat, all this day, was in- 
tolerable at the towns of Somma and Ottaiano ; and was 
fenfibly felt at Palma and Lauri, which are much farther 
©ff. Reddifh afhes fell fo thick on the two former, that 
the air was darkened, fo that objetfls could not be diftin- 
guifhed at the diftance of ten feet. Long filaments of a 
vitrified matter, like fpun glafs, were mixed, and fell with 
thefe aihes; feveral birds in cages were fuffocated, and the 
leaves of the trees in the neighbourhood of Somma were 
covered with white and very corrofive fait. 

About 12 at night, on the 7th, the fermentation of the 
fdfffi'e mount^n feemed greatly to increafe. Onr author was 
by ft ap- watching the motions of the volcano from the mole at Na- 
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pies, which has a full view of it. Several glorious p!6lu* 
refque effects had been obierved from the refiedlion of the 
deep red fire within the crater of Vefuvius, and which 
mounted high amongft thofe huge clouds on the top of it: 
when a fummer ftorm, called in that country a tropea, came 
on fuddenly, and blended its heavy watery clouds with the 
fulphureous and mineral ones, which were already like fo 
many other mountains piled up on the top of the volcano. 
At this moment a fountain of fire was (hot up to an incre- 
dible height, cafting fo bright a light, that the fmalleft 
objedb were clearly diftinguiihable at any place within fix 
miles or more of Vefuvius. The black ftormy clouds, paf- 
fing fwiftly over, and at times covering the whole or a part 
of the bright column of fire, at other times clearing away 
and giving a full view of it, with the various tints produced 
by its reverberated light on the white clouds above in con- 
traft with the pale ftafhes of forked lightning that attended 
the tropea, formed fuch a fcene as no power of art can ex- 
prefs. One of his Sicilian majefty’s gamekeepers, who was 
out in the fields near Ottaiano whilft this ftor m was at its 
height, was furprifed to find the drops of rain fcald his face 
and hands ; a phenomenon probably occafioned by the 
clouds having acquired a great degree of heat in pafiing 
through the above mentioned column of fire. 

On the ftth the mountain was quiet till towards fix o’clock 
in the evening, when a great fmoke began to gather over 
its crater; and about an hour after a rumbling fubterraneous 
noife was heard in the neighbourhood of the volcano ; the 
ufual throws of red-hot {tones and fcoriae began and increa- 
kd every inftant. The crater, viewed through a telefcope, 
feemed rfcuch enlarged by the violence of laft night’s explo- 
fions, and the little mountain on the top was entirely gone. 
About nine o’clock a moft violent report was heard at 
Portici and its neighbourhood, which fhook the houfes to 
fuch a degree as made the inhabitants run out into the 
ftreets. Many wundows were broken, and walls cracked by 
the concuffion of the air on this occafion, though the node 

feimin of was but faintly heard at Naples. In an inftant a fountain 
lav;; of liquid tranfparent fire began to rife, and gradually in- 
’hr n up creating, arrived at laft at the amazing height of ten thou- 

fand feet and upwards. Puffs of fmoke, as black as can 
poffibly be imagined, fucceeded one another haftily, and ac- 
companied the red-hot, tranfparent, and liquid lava, inter- 
rupting its fplendid brightnefs here and there by patches of 
the darkeft hue. Within thefe pulfs of fmoke, at the very 
moment of emiffion, a bright but pale eledtrical fire was ob- 
ferved playing brifkly about in zig-zag lines. The wind 
was ibuth-weft, and, though gentle, whs iufficient to carry 
thefe puffs of fmoke out of the column of fire ; and a collec- 
tion of them by degrees formed a black and extenlive cur- 
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clear, and the ftars bright. The fiery fountain, of inch im- ■—~-v—*“ ‘ 
menfe magnitude, on the dark ground juft mentioned, made 
the fineft contraft imaginable ; and the blaze of it refie&ed 
from the furface of the fea, which was at that time perfect- 
ly fmooth, added greatly to this fublime view. 

’I'he lava, mixed with ftones and fcoria, having rifen to 
the amazing height already mentioned, was partly diredted 
by the wind towards Ottaiano, and partly falling, ftill red- 
hot and liquid, upon the top of Vefuvius, covered its whole 
cone, part of that of the fummit of Somma, and the valley 
between them. The falling matter, being nearly as infla- 
med and vivid as that which was continually iffuing freftr 
from the crater, formed with it one complete body ©■ fire, 
which could not be lefs than two miles and a half in breadth, 
and of the extraordinary height above mentioned, caft a 
heat to the diftance of at leaf! fix miles round. The brufii- 
wood on the mountain of Somma was foon in a blaze, and 
the flame of it being of a different colour from the deep red 
of the matter thrown out by the volcano, and from the 
filvery blue of the eleCtiical fire, ftill added to the contraft of 
this moft extraordinary fcene. 

The black cloud, increasing greatly, once bent towards Na- 
ples, and threatened the city with fpeedy deftraCtion ; for it 
was charged with eledtrical fire, which keptconftantlydarting 
about in bright zig zag lines. This fire, however, rarely 
quitted the cloud, but ufually returned to the great column 
of fire whence it proceeded; though once or twice it was 
feen to fail on the top of Somma, and fet fire to feme dry 
grafs and bufhes. Fortunately the wind carried back the 
cloud juft as it reached the city, and had begun to occafion 
great alarm. The column of fire, however, ftili continued, 
and diffufed fuch a ftrong'light, that the moft minute ob- 
jects could be difeerned at the diftance of ten miles or more 
from the mountain. Mr Morris informed our author, that 
at Sorrento, which is twelve miles diftant from Vefuvius, 
he read the title-page of a book by that volcanic light. g 

All this time the miferable inhabitants of Ottaiano vvere 0f 
involved in the utmoft diftrefs and danger by the ihowers of the jnhabx- 
ftones which fell upon them, and which, had the eruption tants of 
continued for a longer time, would moft certainly have re-0ttai‘tno’ 
duced their town to the fame fituation with Herculaneum 
and Pompeii. The mountain of Somma, at the foot of 
which the town of Ottaiano is fituated, hides Vefuvius from 
the view of its inhabitants ; fo that till the eruption became 
confiderable it was not viftble to them. On Sunday night, 
when the noife increafed, and the fire began to appear above 
the mountain of Somma, many of the inhabitants flew to the 
churches, and others were preparing to quit the town, when 
a fudden and violent report was heard ; foon after which 
they found themfelves involved in a thick cloud of fmoke 
and aflres: a horrid claftring noife was heard in the air, and 
pvefently fell a vaft ffiower of ftones and large pieces of 
fcorias, fome of which were of the diameter of feven or eight 
feet, which mull have weighed more than a hundred pounds 
before they were broken, as fome of the fragments which 
Sir William Hamilton found in the ftreets ftill weighed up- 
wards of 60 pounds. When thefe large vitrified maffes 
either ftruck againft one another in the air, or fell on the 
ground, they broke in many pieces, and covered a large 
fpace of ground with vivid iparks of fire, which communi- 
cated their heat to every thing that was combuftible. 
Thefe maffes were formed of the liquid lava ; the exterior 
parts of which were become black and porous by cooling in 
their fall through fuch a vaft fpace ; whilft the interior parts, 
lefs expoted, retained an extreme heat, and were perfectly 
red. 

In an inftant the town and country about it was on fire in 
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many parts, for there were fever?-! &raw huts in the vine- 
yards, which had been erected for the watchmen ot the 
grapes; all of which were burnt. A great magazine of 
wood in the heart of the town was all in a blaze ; and had 
there been much wind, the flames mull have fpread univer- 
fally, and all the inhabitants would have been burnt in their 
houfes ; for it wras impofiible for them to dir out. Some, 
who attempted it with pillows, tables, chairs, the tops of 
wine calks, &c. on their heads, were either knocked down 
or foon driven back to their clofe quarters under arches 
and in the cellars of their houfes. Many were wounded, 
but only two perions died of their wounds. 

To add to the horror of the feene, inceflant volcanic 
lightning was whifkmg about the black cloud that furround- 
ed them, and the fulphureous fmell and heat would fcarcely 
allow them to draw their breath. In this dreadful (ituation 
they remained about 25 minutes, when the volcanic ftorm 
ceafed alt at once, and Vefuvius remained tullen and filent. 

Some time after the eruption had ceafed, the air continu- 
ed greatly impregnated witlr ele&rical matter. The duke 
of Cottofkmo told our author, that having, about half an 
hour after the great eruption had ceafed, held a Leyden 
bottle, armed with a pointed wire, out at his window at 
Naples, it toon became confrderably charged. But whilft 
the eruption was in force, its appearance was too alarming 
to allow one to think of fuch experiments.—He was in- 
formed alfo by the prince of Monte Mileto, that his fon, 
the duke of Popoli, who was at Monte Mileto the 8th of 
Auguft, had been alarmed by the (bower of cinders that fell 
there ; feme of which he had fent to Naples weighing two 
ounces ; and that flones of an ounce weight had fallen upon 
an eilate of his ten miles farther off. Monte Mileto is about30 
miles from the volcano. i he Abbe Cagliani alio related, 
that his lifter, a nun in ?. convent at Manfredonia, had written 
to inquire after him, imagining that Naples mu ft have been 
deftroyed, when they, at fo great a diitance, had been alarm- 
ed by a (bower ot afhes which fell on the city at eleven 
o’clock at night, fo much as to open all the churches, and 
go to prayers. As the great eruption happened at nine 
o’clock, thefe a.fhes mult have travelled an hundred miles in 
the (pace of two hours. 

Nothing could be more difmal than the appearance of 
Ottaiano after this eruption. '1 he houfes were unroofed, 
half buried under the black fcorise and afhes; all the win- 
dows towards the mountain were broken, and (ome of the 
houies themlelves burnt; the ilreets choked up with afhes, 
in fome narrow pla.ces not lefs than four feet tnick ; and a 
few of the inhabitants who had juft returned, were employ- 
ed in clearing them away, and piling them up in hillocks, 
to get at their ruined houfes. The palace of the prince of 
Ottniano is fttuated on an eminence above t • e town, and 
rearer the mountain. The fteps leading up to it were deep- 
ly covered with volcanic matter ; the roof was totally de- 
ftroyed, and the windows broken, but the houfe itfelf, be- 
ing ftrougly built, had not fuffered much, 

Au incredible number ot fragments of lava were thrown 
out during the eruption, fome of which were of immenfe 
magnitude. The largeft meafured by Sir William Hamil- 
ton was joS feet in circumference and 17 in height. 
This was thrown at lead a quarter of a mile clear of the 
mouth of the volcano. Another, 66 feet in circumference 
and 19 in height, being nearly of a fpherical figure, was 
tbVown cut at the fame time, and lay near the former. 
Tin's fail had the marks of being rounded, nayralmoft polifh- 
ed, by continual rolling in torrents or on the fea (here. Our 
author conjecftures that it might be a fpherical volcanic (alt, 
fuch as that of 45 feet in circumference mentioned by M. 
de St Fond, in hiVTreatife of Extinguifhed Volcanoes. A 
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third 0L6 feet in height and 92 in circumference was thrown 
much farther, and lay in the valley between Vefuvius and 
the Hermitage. It appeared alfo, from the large fragments 
that furrounded this mafs, that it had been much larger ^ 
while in the air, 

Vefuvius continued to emit fmoke for a confideraHe time 
after this great eruption, fo that our author was apprehen- 
five that another would foon enfue ; but trom that time 
nothing comparable to the above has taken place. From 
the time of this great eruption to the year 1786 our au- 
thor kept an exadt diary ot the operations of Veluvius, with 
drawings, (howing, by the quantity of fmoke, the degree of 
fermentation within the volcano. The operations of the 
fubterraneous fire, however, appear to be very capricious 
and uncertain. One day there will be the appearance of a 
violent fermentation, and the next every thing will be calm- 
ed ; but whenever there has been a confiderable ejection of 
fcori* and cinders, it has been a conftant obfervation, that the 
lava foon made its appearance, either by boiling over the cra- 
ter, or forcing its way through the crevices in the conical 
part of the mountain. An eruption took place in the n 
month of November 1784, and continued for fome time,Eruption 
but without being accompanied with any extraordinary cir-in l7b 
cumftance. , 

Since that time there have been no remarkable eruptions 
of this volcano, atlealt none that have been properly authen-to
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ticated ; though, indeed, Sir William Hamilton obferves, fait time 
that the inhabitants of Naples in general pay fo little atten- 
tion to the operations of this volcano, that many of its erup- 
tions pals unnoticed by at lead two-thirds of them. 

VETCH, in botany. See Vicia. 
VETERAN, among the ancient Romans, an appellation 

given to a foldier grown old in the fervice, or who had made 
a certain number of campaigns. 

VETERINARY art. See Farriery. 
VEXILLUM, in botany ; the upper petal of a pea* 

bloom, or butterfly-ftiaped flower, which is generally larger 
than any of the others. 

VIALES, in mythology, a name given among the Ro- 
mans to the gods who had the care and guard of the roads- 
and highways. 

VIATICUM, in Roman antiquity, an appellation given, 
in common to all officers of any of the magifhates ; as lidorst 
accerji, fcribeSy criers. 

VIBEX, is fometimes ufed, by phyficians, for a black 
and blue fpot in the fkin occaftoned by an afflux or extrava- 
fation of blood. 

VIBRATION, in mechanics, a regular, reciprocal mo- 
tion of a body, as a pendulum. 

VIBURNUM, in botany ; a genus of plants of the clafs 
pentanciria, older trigynia, and in the natural fyftem arranged 
under the 43d order, dumofn. The calyx is quinquepartite 
and above ^ the corolla divided into five lacinice ; the iruit a 
monofpermous berry. There arc 19 fpecies ; two of which, 
the luntatm and opuins, are natives ot Britain. 1. The A»- 
tana, common viburnum, wayfaring, or pliant meally tree, 
riies with a woody Item, branching twenty feet high, ha- 
ving very pliant (hoots covered with a lightiffi brown bark ; 
large heart-fhaped, veined, ierrated leaves, white and hoary 
underneath ; and the branches terminated by umbels of 
white flowers, fucceeded by bunches of red berries, &c. 
2. rl'\\c obulus, or gelder role ; eonfiffeing ot two varieties, 
one with flat flowers, the other globular. The former glows 
eighteen or twenty feet high, branching oppoflte, of an ir- 
rea ular growth, and covered with a whitifli bark ; large 
lobated or three-lobed leaves on glandulofe foot-ftalks, 
and large flat umbels of white flowers at the ends of the 
branches, fuccecded by red berries. The latter grows fifteen 
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if or eighteen feet high, branching like the other, garnifhed 

with large lobated or three-lobed leaves, on glandular foot- 
le ftp.lks* and large globular umbels or white flowers at the 

ends of the branches, in great abundance. This tree when 
in bloom exhibits a Angularly fine appearance : the flowers, 
though fmall, are collected numeroufly into large globular 
umbels round like a ball; hence it is fometimes called fnow- 
ball-trees. 3. The tinus, common lauruftinus, or evergreen 
viburnum ; grows eight or ten feet high or more, branch- 
ing numeroufly from the bottom upwards, afi'uming a clofe 
buihy growth, with the branches fomewhat hairy and glandu- 
lous; very clofely garnifhed with oval, wholly entire leaves, 
of a flrong green colour, placed in pairs oppofite; and 
whitifh and red flowers, collefted numeroufiy in large um- 
bellate clutters all over the plant, at the fides and ends of 
the branches, from January until March or April, exhibit- 
ing a mott beautiful appearance. There are a great many va- 
rieties. All the different fpecies of viburnum, both decidu- 
ous and evergreen, kinds, being of the tree kind, are woody 
and durable in root, item, and branches. They may all 
be propagated by layers ; and are of fuch hardy tempera- 
ture, as to grow freely in the open ground all the year, in 
fhnibberies, and other hardy plantations. 

VICAR, a perfon appointed as deputy to another, to 
perform his functions in his abfence, and under his autho- 
rity. 

Vicar, in the canon-law, denotes a pried of a parifh, the 
predial tithes whereof are impropriated or appropriated ; 
that is, belong either to a chapter, religious houle, &c. or 
4o a layman who receives them, and only allows the vicar 
the fmall tithes, or a convenient falary. See the article 
Parson and Vicar. 

VICE, in ethics, is ordinarily denned an eledtive habit, 
denoting either an excefs or defedt from the juft medium 
wherein virtue is placed. 

Vice, in fmithery and other arts converfant in metals, 
a machine or inftrument ferving to hold fall any thing they 
are at work upon, whether it is to be beat, filed, or rivetted. 

Vice is alfo ufed in the compofition of divers words to 
denote the relation of fomething that comes inftead or in 
the place of another ; as vice-admiral, vice-chancellor, &c. 
are officers who take place in the abfence of admirals, &c. 

VICEROY, a governor of a kingdom, who commands 
in the name and inftead of a king, with full and fovereign 
authority. 

VIC I A, in botany : A genus of plants of the clafs diadel- 
fhia, and order of decandria; and in the natural fyftem arran- 
ged under the 3 2d order, Papihonacea. The ftigma is bearded 
tranlverfely on the lower fide. There are 20 fpecies, 7 of 
which are natives of Britain. The molt important of thefe 
are, 1. The fattva, common vetch, or tare. The (talks are 
round, weak, btanched, about tv/o feet long. Pinnas five 
or feven pair, a little hairy, notched at the end. Stipule 
dentated. Flowers light and dark purple, on fhort pedicles, 
generally two together ; pods ere£t ; feeds black. It is 
known to be an excellent fodder for horfes. 2. The cracca, 
tufted vetch. It has a Item branched, three or four feet 
long. Leaves pinnated ; pinnae generally ten or twelve 
pair, lance-fhaped, downy. Stipulac entire. Flowers purple, 
numerous, pendulous, in imbricated fpikes. It is alio rec- 
koned an excellent fodder for cattle. 3. The fala, or com- 
mon garden bean. It is a nativeof Egypt. It is too well 
known to require defeription. 

VICISSITUDE, the regular fucceffion of one thing 
after another; as the viciffitude of day and night, of the 
feafons, &c. 

VICTIM, denotes a facrifice offered to fome deity, of 
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a living creature, as a man or beaft, which is flain to r.ppeafe V Aor 
his wrath, or to obtain fome favour. Velma 

VICTOR (Sextus Aurelius), a Roman hiftorian, who > . ' 
flourifhed under the emperors Conftantius and Julian ; as we 
learn from many paffages in his own writings, and alfo from 
Ammianus Marcellinus. This hiftorian relates, that Con- 
ftantius made him coniul, and honoured him with a brazen 
ftatue, on account of his excellent qualifications ; although, 
as he owns of himfelf, he was born in an cbfcure village, and 
of poor and illiterate parents. It is commonly believed 
that he was an African : it is certain, that he dwells much 
upon the praifes of that country, which he calls the glory 
of the earth ; decus terrarum. Two books of his are extant 
in the hiftorical way : one De viris iliufiriuus urbis Romce ; 
the other, De Cafaribus ; to which is prefixed Libellus de 
origins gent is Roman#. The whole makes an abridged hi- 
ftory of Rome, from its foundation down to the reign of 
Julian inclufive. 

VICTORY, the overthrown or defeat of an enemy in 
war or combat. 

Victory, in pagan worfhip, is reprefented by Hefiod as 
the daughter of Styx and Pallas ; and Varro calls her the 
daughter of Heaven and Earth. The Romans ere died a 
temple to her, where they prayed to the gods to give fuc- 
cefs to their arms. They painted her in the form of a wo- 
man, clad in cloth of gold. In tome medals, fhe is repre- 
fented with wings flying through the air, holding a laurel 
crown in one hand and a palm in the other ; but in other 
medals, fhe is feen (landing upon a globe, with the lame 
crown and branch of palm. 

VIDA (Marcus Hieronymus), bifhop of Alva, in 
Mountferrat, and one of the moft excellent Latin poets 
that have appeared fince the Auguftan age, was born at 
Cremona in 1470. Having diftinguffhed himfelf by his 
learning and tafte for literature, he was made bifhop of Al- 
va in 1^52. After continuing two years with pope Cle- 
ment VII. at Rome, he went to refide upon his fee ; where, 
for 30 years, he performed all the offices of a good bifhop 
and a good man ; and though he was mild, gentle, and full 
of goodnefs, he was fo far from wanting fpirit, that when 
the city of Alva wasbefieged by the French, he ufed all pof- 
fible means to prevent its being given up, by ftrenuoufly ex- 
horting the people, and, when provifions were fcarce, by 
fupplying them at his own expence. His poetics, and 
poem on the filk-worm, pafs for his mafterpiece ; his poem 
on the game of chefs is alfo greatly admired. He alio 
wrote hymns, eclognes, and a poem entitled Chrijiiados 
in fix books; all which ate in Latin, and have gain- 
ed him a great reputation. His works in profe conuft of 
dialogues, fynodical conftitutions, letters, and other pieces. 
He died in 1366, foon after his being made bifhop of Cre- 
mona. 

VIENNA, the capital of the circle of Auftria, in Ger- 
many, and of the whole German empire, is the place where 
the emperor refides. The city itfelfis not of very great ex- 
tent ; nor can it be enlarged, it being limited by a very ftrong 
fortification ; but it is very populous. The ftreets, in gene- 
ral, are narrow, and the houfes built high. Some of the public 
buildings are magnificent; but they apoear externally to no 
great advantage, on account of the narrownefs of the ftreets. 
Fhe chief of them are the imperial palace, the library, and 

the muleum; the palaces of the princes Lichtenftein, Eugene, 
&c. Vienna was twice ineffedtually befieged by the Turks j 
namely, in 1589 and 1683. A t the latter period, the fiege 
was raifed by John Sobieflci, king of Poland, who totally 
defeated the Turkifh army before the walls of this place. 
There is no great danger that Vienna will ever again be fub- 
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Vier na, jc&ed to the Inconveniences of a fiege. Yet, in cafe this 

fhould happen, a meafure has been taken, which will prevent 
“ v the neceffity of deftroying the fuburbs ; namely, no houfes 

without the walls are allowed to be built nearer to the glacis 
than 600 yards ; fo that there is a circular field ot that 
breadth all round the town, which, excluhve of the advan- 
tage above-mentioned, has a very beautiful and falutary elfeft. 
Thefe magnificent fuburbs, and the town together, are faid 
to contain above 300,000 inhabitants j yet the former are 
not near fo populous, in proportion to their fuze, as the 
town ; becaufe many houfes in the fuburbs have extenfive 
gardens belonging to them, and many families, who live du- 
ring the winter within the fortifications, ipend the fummer 
in the fuburbs. The cathedral is built of free-ftone, is 114 
yards long, and 48 broad, and the fteeple is 447 feet ^g^- 
Inftead of a weather-cock there was a Turkilh crefcent, in 
memory of the fiege in 15^9 ’ 'DUb after the fecond fiege in 
1683, they changed it for a golden crofs, which three months 
after was thrown down by a ftorm. At prefent there is a 
black fpread eagle, over which is a gilded crois. Joining to 
this church is the archbifhop’s palace, the front of which is 
very fine. The univerfity had feveralthoufand ftudents, who, 
when this city was btfieged, mounted guard, as they did 
alfo in 1741. Befide this, there is the academy of Lower 
Auftria ; and the archducal library is much frequented by 
foreigners, as it contains above 100,000 printed books, and 
jo,coo manuferipts. The academy of painting is remark- 
able for the fine piftures it produces. The archducal trea- 
fury, and a cabinet of curiofities ©f the houfe of Auftria, 
are great rarities. The inhabitants, in general, live in a 
fplendid manner ; and people of diftin&ion have all forts of 
wines at their tables, which they are very free with to 
foreigners. I here is a fort of harbour on the Danube, where 
there are magazines of naval ftores, and (hips have been fitted 
out to ferve on that river again ft the Turks. Vienna is an 
archbifhop’s fee. It is feated at the place where the river 
Vienna, or Wien, falls into the Danube, 30 miles weft of 
Prefburgh, 3 north-north-eaft of Rome, 320 fouth-eaft by 
fouth of Amfterdam, 563 eaft of Paris, and 680 eaft-fouth- 
tail of London, E. Long. 16. 28. N. Lat. 48. 13. 

VIGIL, in church hiftory, is the eve or next day before 
any folemn feaft ; becaufe then Chriftians were wont to 
watch, faft, and pray, in their churches. 

Figus of Plants, a term under which botanifts compre- 
hend the precife time of the day in which the flowers of 
different plants open, expand, and fhut. 

As all plants do not flower in the fame feafon, or month ; 
in like manner, thofe which flower the fame day, in the fame 
place, do not open and fhut preciiely at the fame hour, 
home open in the morning, as the lip flowers, and com- 
pound flowers with flat fpreading petals ; others at noon, 
as the mallows; and a third let in the evening, or after fun- 
kt, as fome geraniums and opuntias: the hour of fhutting 
is equally determined. Of thofe which open in the morn- 
ing,iome flint foon after, while others remain expanded till 
night, 

The hours of opening, like the time of flowering, feem to 
vary, according to the fpecies of the plant, the temperature 
of the climate, and that of the fealon. flowers, whole ex- 
treme delicacy would be hurt by the ftrong imprefilons of 
on ardent fun, do not open till night; thofe which require 

. a moderate degree of heat to elevate their juices ; in other 
words, whofe juices do not rife but in the morning or even- 
in-;, do not expand till then ; whilft thofe which need a 
more lively heat for the famepurpofe, expand at noon, when 
the lun is in his meridian ftrength. Hence it is, that the 
heat of the air being greater betwixt the tropics than elfe- 
where, plants which are tranfported from thofe climates into 
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the cold or temperate climates of Europe, expand their 
flowers much later than in their native foil. Thus, a flower 
which opens in fummer at fix o’clock in the morning at Se- 
negal, will not open at the fame feafon in Fiance and Eng- 
land till eight or nine, nor in Sweden till ten. 

Linnaeus diftinguiihes by the general name offo'ar (forts 
folares) all thofe flowers which obferve a determinate time 
in opening and fhutting. Thefe flowers are again divided, 
from certain circumftances, into three fpeciee, or kinds: 

Equinoctial flowers (fores aquinoSiaUs) are fuch as open 
and fhut at all feafons, at a certain fixed or determinate hour. 

Tropical flowers (fores tropics) are fuch whoie hour of 
opening is not fixed at all feafons, but accelerated or retarded 
according as the length of the day is increafed or dimimfhed. 

Meteorous flowers (fores meteorici) are fuch whofe hour 
of expanfion depends upon the dry or humid ftate of the air, 
and the greater or lefs preflure of the atmofphere. Ot this 
kind is the Siberian fow thiftle, which fhuts at night if the 
enfuing day is to be clear and ferene, and opens it it is to be 
cloudy and rainy. In like manner the African marigold, 
which in dry ferene weather opens at fix or feven in the 
morning, and fhuts at four o’clock in the afternoon, is a fate 
indication that rain will fall during the courfe of the day, 
when it continues fhut after feven. 

VIGO, a fea port town of Spain, in Galicia, with an old 
caftle and a fort. It is feated in a fertile country by the 
fea-fide. It was rendered famous by a fea-fight between the 
confederate fleet commanded by Sir George Rook, and a 
fquadron of French men of war, while the duke of Ormond 
with a body of land-forces drove the Spaniards from the 
caftles which defended the harbour. Admir?.l Hopfon ha- 
ving with infinite danger broke through the boom made 
acrols the mouth of the haibour, the Englifh took four 
galleons and five large men of war, and the Dutch five gal- 
leons and one man of war. Four galleons, with 14 men of 
war, were deftroyed, with abundance of plate and other rich 
effects. W. Long. 8. 21. N. Lat. 42. 3. 

VILLA franca, the name of feveial towns ; one in 
Piedmont, three miles eaft of Nice ; another of Catalonia, 
18 miles weft of Barcelona ; a third, the capital of St Mi- 
chael, one of the Azores ; and a fourth, a town of Eftre- 
madura in Spain, 57 miles fouth eaft of Salamanca. 

VILLAGE, an aflemblage of houfes inhabited chiefly 
by peafants and farmers, and Graving no maiket, whereby it 
is diftinguifhed from a town. The word is French, formed 
of vil, or ’vilis, “ low, mean, contemptible or rather, 
from the Latin villa, a country-houfe or farm. 

VILLAIN, or Villein, in our ancient cuftoms, denotes 
a man of fervile or bafe condition, viz. a b©nd-man or fervant. 

VILLARS (Lewis Heftor, duke de), marfhal of 
France, grandee of Spain, &c. and a very brave genera!, 
was the fon of Peter marquis de Viilars, of a noble and 
ancient family. He was at firft aid de-camp to marfhal 
de Bellefons, his coufin ; and diftinguifhed himfelf in feveral 
fieges and battles till the year 1702, when having obtained 
the vidlory at Fredlinghem from the prince of Baden, he 
was made marfhal of France. The marfhal de Viilars took 
the fort of Kell the year following, and gained a battle at 
Hochftet in concert with the eledlor of Bavaria. In 1707 
he forced the lines of Stolhoffen, and railed large contribu- 
tions from the enemy : hut in 1709, he, in conjundlion with 
marfiial Bouflers, was entirely defeated by the duke of Marl- 
borough, at the battle of Malplaquet, when marfhal Viilars 
was wounded at the beginning of the adtion. In 1712 he 
gained much glory by forcing the intrenchments at Denain 
on the Scheld ; which was followed by the taking or Mar* 
chiennes, Douay, Bouchain, Landau, Friburg, &c. and by 
the peace concluded at Raftat between the emperor and 

France 
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France in I7f4» The mr.rfhal de Villars, who had been 
' plenipotentiary at the treaty of Raftat, was made prefident 
of the council of war in 1715, then counfellor of the regency, 
and rninifter of ftate. In 1733, he was nominated to com- 
mand in Italy under the king of Sardinia, and the French 
king declared him marfhal-generai of his camps and armies ; 
a title which had not been granted to ary one fmee the 
marfhal Turenne, who appears to have been the firft who was 
ever honoured with it. The marfhal de Villars made him- 
ftif mailer of Pifighitona, Milan, Novara, and Tortona. 
Tut having opened the following campaign, he fell fick, and 
died at Turin, in 1734, aged 82. 1 he Memoirs of M. de 
Villars have been publifhed in Holland, the firft volume of 
which was written by himfelf. 

VI LTENAGE, inlaw. The folk-land or eftates held 
in viilenage, w-as a fpecies of tenure neither ftridlly feodal, 
Norman, or Saxon ; but mixed and compounded of them 
all; and which alfo, on account of the heriots that ufually 
attend it, may feem to have fomewhat Danifh in its compo- 
fition. Under the Saxon Government there were, as Sir 
William Temple fpeaks, a fort of people in a condition of 
downright fervitude, uled and employed in the moft fervile 
works, and belonging, both they, their children, and effefts, 
to the lord of the foil, like the reft of the cattle or Hock 
upon it. Thefe feem to have been thofe w'ho held what 
was called the fdkland, from which they were removeable 
at the lord’s pleafure. On the arrival of the Normans here, 
it feems not improbable, that they, who were ftrangers to 
any other than a feodal ftate, might give fome fparks of 
enfranchiiement to fuch wretched perfons as fell to their 
fliare, by admitting them, as well as others, to the oath 
of fealty ; which conferred a right of protettion, and raifed 
the tenant to a kind of eftate fuperior to downright flavery, 
but inferior to every other condition. This they called 
v i/lcnage, and the tenants villeins. 

Thefe villeins, belonging principally to lords of manors, 
were either villeins regardantt that is, annexed to the manor 
or land ; or elfe they were in grofs, or at large, that is, an- 
nexed to the perfon of the lord, and transferable by deed 
from one owner to another. They could not leave their 
lord w ithout his permiffion ; but, if they ran away, or were 
purloined from him, might be claimecfand recovered by adlion, 
like beafts or other chattels. They held indeed fmall por- 
tions of land by way of fuftaining themfelves and families : 
but it was at the mere will of the lord, who might difpof- 
fefs them whenever he pleafed ; and it was upon villein fer- 
vices, that is, to carry out dung, to hedge and ditch the 
lord's demefnes, and any other the meaneft offices: and their 
fervices were not only bafe, but uncertain both as to their 
time and quantity. 

A villein could acquire no 'property either in lands or 
goods: if he purchafed either, the lord might feize them 
to his own ufe ; unlefs he contrived to difpofe of them again 
before the lord had feized them, for the lord had then loft 
his opportunity. 

In many places alfo a fine was payable to the lord, if the 
villein prelumed to marry his daughter to any one without 
leave from the lord : and, by the common lawr, the lord 
might alfo bring an aftion againft the hufband for damages 
in thus purloining his property. For the children of villeins 
were alio in the fame ftate of bondage with their parents ; 
whence they were called in Latin nativi> which gave rife to 
the female appellation of a villein, who was called a neife. 
In cafe of a marriage between a freeman and a neife, or a 
villein and a freewoman, the iffue followed the condition of 
the father, being free if he was free, and villein if he was 
villein ; contrary to the maxim of the civil law, that partus 
Jequitur vctiLrem. Tut no baftard.could be born a villein, 
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becaufe by another maxim of our law he is nullius ji/ius; and Vd’enage* 
as he can gain nothing by inheritance, it wrere hard that he " v~~““ 
fhould lofe his natural freedom by if. The lav/, however, 
protedled the perfons of villeins againft atrocious injuries of 
the lord : for he might not kill or maim his villein ; though 
he might beat him with impunity. 

Villeins might be enfranckifed by manumiffion. In pro- 
cefs of time they gained confiderable ground on their lords; 
and in particular {Lengthened the tenure of their eftates to 
that degree, that they came to have in them an intereft in 
many places full as good, in others better than their lords. 
For the good-nature and benevolence of many lords of ma- 
nors having, time out of mind, permitted their villeins and 
their children to enjoy their poffeffions without interrup- 
tion, in a regular courfe of defeent, the common law, of 
which cuftom is the life, now gave them title to preferibe 
againft their lords ; and, on performance of the fame fer- 
vice3, to hold their lands, in fpite of any determination of 
the lord’s will. For though in general they are ftill- laid 
to hold their eftates at the will of the lord, yet it in fuch a 
will as is agreeable ta the cuftom of the manor ; which 
cuftoms ar e preferved and evidenced by the rolls of the fe- 
veral courts baron in which they are entered, or kept on 
foot by the conftant immemorial ufage of the feveral ma- 
nors in w'hich the lands lie. And as fuch tenants had 
nothing to fhow for their eftates but thefe cuftoms, and 
admiffions in purfuance of them, entered on thofe rolls, or 
the copies of fuch entries witnefled by the fteward, they 
now began to be called tenants by copy of court-roll, and their 
tenure itfelf a copyhold. 

Privileged Villenjgf, a fpecies of tenure otherwife cal- 
led vellein-focage. See Tenure. 

Ancient demeine confifts of thofe lands or manors which, 
though now perhaps granted out to private fubjedls, were 
adluaily in the hands of the crown in the time of Edward 
the Confeffor, or William the Conqueror; and fo appear 
to have been, by the great furvey in the exchequer, called 
doomfday-book. The tenants of thefe lands, under the crown, 
were not all of the fame order or degree. Some of them, 
as Britton teftifies, continued for a long time pure and ab- 
folute villeins, dependent on the will of the lord ; and com- 
mon copyholders in only a few points. Others were in a 
great meafure enfranchifed by the royal favour ; being only 
bound in refpedl of their lands to perform fome of the bet- 
ter fort of villein-fervices : but thofe determinate and cer- 
tain ; as, to plough the king’s land for fo many days, to 
fupply his court With fuch a quantity of provifions, and the 
like; all of which are now changed into pecuniary rents : 
and in confideration hereof they had many immunities and 
privileges granted to them ; as, to try the-right of their 
property in a peculiar court of their own, called a court 
oj ancient dernfne, by a peculiar procefs -denominated a writ 
of right clofe : not to pay toll or taxes ; not to contribute 
to the expences of knights of the fiure ; not to be put on 
juries, and the like. 

Thefe tenants therefore, though their tenure be abfo- 
lutely copyhold, yet have an intereft equivalent to a free- 
hold : for though their fervices were of a bafe and ville- 
nous original, yet the tenants were efteemed in all other re- 
fpedts to be highly privileged villeins * and efpecially for 
that their lervices were fixed and determinate, and that they 
could not be compelled (like pure villeins) torelinquifh thole 
tenements at the lord’s will, or to hold them againft their 
own : et idea (fays Bracton) dicuntur libert. 

Lands holding by this tenure are therefore a fpecies of 
copyhold, and as inch preferved and exempted hom the ope- 
ration of the ftatute of Charles 11. Yet they differ trora 
common copyholds, principally in the privileges before-men- 

tioned ;: 
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■Viilkts. 
Cloned : as alfo they differ from freeholders by one efpecial fftion for intrigue and machination could not long He idle f 

 1 a*' o.   _.*n^ frtr liavmnr a refentmcot asrainit tuC ClUKC 01 Or- II mark and tinfture of villenaye, noted by Bratton, and re- 
maining to this day ; viz. that they cannot be conveyed 
from man to man by the general common-law conveyances 
of feoffment, and the reft ; but muft pafs by funender to 
the lord or his fteward, in the manner of common copy- 
holds : yet with this difference, that, in the furrenders of 
thefe lands in ancient demefne, it is not ufed to fay, “ to 
hold at the will of their lord,” in their copies ; but only, 
“to hold according to the cuftom of the manor.” 

VILLI, among botanifts, a kind of dowrn like fhort hair, 
with which feme trees abound. 

VILLIERS (George duke of Buckingham), an inge- 
nious and witty nobleman, whofe mingled chara&er render- 
ed him at once the ornament and di[grace, the envy and ri- 
dicule, of the court he lived in, was fort to that famous 
ftatefman and favourite of king Charles I. who loft his life 
by the hands of lieutenant Felton. He was born in 1627, 
the year before the fatal cataftrophe of his father’s death. 
The early parts of his education he received from various 
domeftic tutors, after which he was fent to the univerfity 
of Cambridge. Having here completed a courfe of ftudies, 
he, with his brother lord Francis, went abroad under the 
care of one Mr Aylefbury.—Upon his return, which was 
not till after the breaking out of the civil wars, the king 
being at Oxford, his grace reoaired thither, was presented 
to his majefty, and entered of Chrift-church college. Upon 
the decline of the king’s caufe, he attended prince Charles 
into Scotland, and was with him at the battle of Worcefter 
in 1661 ; after which, making his efcape beyond iea, he 
again joined him, and was foon after, as a reward for this 
attachment, made knight of the garter. 

DeCrous, however, of retrieving his affairs, he came pri- 
vately to England; and in 1657 married Mary, the daughter 
and foie heirefs of Thomas lord Fairfax, through whole in- 
tereft he recovered the greateft part of the eftate he had loft, 
and the affurance of fucceeding to an accumulation of wealth 
in the right of his wife. 

We do not find, however, that this ftep loft him the 
royal favour ; for aftrr the reftoration, at wdiich time he 
is faid to have poffeffed an eftate of L. 20,000 per annum, 
be was made one of the lords of the bed-chamber, called to 
the privy-council, and appointed lord-lieutenant oflfork- 
ftiire and mafter of the horfe. All thefe high polls, how- 
ever, he loft again in the year 1666. For having been re- 
ffufed the poll of prefident of the north, he became difaf- 
fe&ed to the king ; and it was difeovered' that he had car- 
ried on a fecret correfpondence by letters and other tranf- 
aftions with one Dr Heydon, tending to raife mutinies a- 
mong his raajelly’s forces, particularly in the navy, to ftir 
up [edition among the people, and even to engage perfons 
in a confpiracy lor the feizing the tower of London. Matters 
were ripe for execution ; and an infurreftion, at the head 
of which the duke was openly to have appeared, was on the 
very eve of breaking out, when it was difeovered by means 
of fome agents whom Heydon had employed to carry let- 
ters to the duke. The dete&ion of this affair fo exafperated 
the king, who knew Buckingham to be capable of the 
blacked defigns, that he immediately ordered him to be 
feized; but the duke finding means, having defended his 
honfe for fome time by force, to make his efcape, his ma- 
jefty ftruck him out of all his commiffions, and ilfued a pro- 
clamation requiring his furrender by a certain day. 

This ftorm, however, did not long hang over his head ; 
for, on his making a humble fubmiffion, king Charles, who 
was far from being of an implacable temper, took him again 
into favour, and the very next year reftored him both to 
the privy-council and bed-chamber. But the duke’s difpo- 

for having conceived a relentment againft the duke of Or- „ 
mond for having atted with lome feverity againft nim in t 
regard to the laft-mentioned affair, he, in 1670, was fup- 
poled to be concerned in an attempt made on that noble- 
man’s life by the fame Blood, who afterwards endeavoured 
to (teal the crown. Their delign was to have conveyed the 
duke to Tyburn, and there to have hanged him ; and fo 
lar did they proceed towards the putting it in execution, 
that Blood and his fon had aftually forced the duke out of 
his coach in St James’s Street, and carried him away be- 
yond Devonfhire houfe, Piccadilly, before he was refeued 
from them. 

It does not appear, however, that this tranfa<$tion hurt 
the duke’s intereft at court ; for in 1671 he was inltalled 
chancellor of the univerfity of Cambridge, and fent ambaf- 
fador to France. Here he was very nobly entertained by 
Louis XIV. and prefented by that monarch at bis depar- 
ture with a fword and belt fet with jewels, to the value of 
40,000 piftoles ; and the next year he was employed^in the 
fecond embaffy to that king at Utrecht. However, In June 
1674, ^ie refigneGl the chancellorfhip of Cambridge, and 
about the fame time became a zealous partizan and iavourer 
of the Nonconformifts. On the 16th of February 1676, 
his grace, with the earls of Sahfbury and Shaftefbury and 
loM Warton, were committed to the Tower by order of the 
houfe of lords, for a contempt in refufing to retradl the 
purport of a fpeeeh which the duke had made concerning 
a diffolution of the parliament. This confinement did not 
laft long ; yet we find no material tranfattion of this noble- 
man’s life recorded after it, till the time of his death, which 
happened in 1687. Wood tells us that he died at his houfe 
in Yorkfhire; but Mr Pope, who muft certainly have had 
very good information, and it is to be imagined would not 
have dared to advance an injurious falfehood of a perfon 
of his rank, has, in his eprftle to lord Bathurll, given us 
a moft aftefting account of the death of this ill-ftarred no- 
bleman, whom, after having been mafter of near L 50,000 
per annum, he delcribes as reduced to the deepeft diftrefs 
by his vice and extravagance, and breathing his laft moments 
in a mean apartment at an inn. 

As to his perfonal charafter, it is impoffible to fay any 
thing in its vindication ; for though his ievereft enemies ac- 
knowledge him to have poffeffed great vivacity and a quick- 
nefs of parts peculiarly adapted to the purpofes of ridicule, 
yet his warmeft advocates have never attributed to him a 
tingle virtue. His generofity was profufenefs, his wit ma- 
levolence, the gratification of his paftions his foie aim thro’ 
life, his very talents caprice, and even his gallantry the 
mere love of pleafure. But it is impoflible to draw his 
charaffter with equal beauty, or with more juftice, than iflt 
that given of him by Dryden, in his Abfalom and Achi- 
tophel, under the name of Zimri, to which the reader is 
referred. 

As a writer, however, he [lands in a quite different point 
of view. rl here wc fee the wit, and forget the libertine. • 
His poems, which indeed are not very numerous, are capital 
in their kind ; but what will immortalize his memory while 
language [hall be underftood, or tiue wit reliftied, is his ce- 
lebrated comedy of The Rebearfal. 

ViLLOSE, or Villous, fomething abounding with 
villi or fibres like fhort hair ; fuch is one of the coats of 
the ftomach. . 

VINCA, in botany: A genus of plants of the dais 
pentandria, and order of monogynia; and in the natural fyftem 
arranged under the 30th order, Contortx. The corolla is 
twilled ; there are two erett follicles ; the feeds are naked. 
There are five fpecies; only two of which are natives ot r Britain: 



;t VJpnt. Britain : T. The major, ereat peviwinckle. It has a woody, 
»—»■»**“ ereft hem ; leaves broader and {harper pointed; pedicles of 

the flowers ftraighc, and calyx as Ion? as the tube : other- 
wife like the former. 2. The minor, fmall periwinckle, has 
a woody, creeping, {lender, crooked ftem; leaves long, oval, 
entire, pointed, oppoflte, glofly. Flowers frngle, on long 
curved pedicles from the al?i of the leaves, which are large 
and blue. 

Sr VINCENT, one of the windward Caribbee iflands, 
which received its name from being difeovered on the 22d 
of January, the feaft of that Saint. It is inhabited by a 
race of people, of whom Dr Robertfon gives this account: 
“ There is a great di(tin£Uon in character between the Ca- 
ribbees and the inhabitants of the larger iflands. The for- 
mer appear manifeftly to be a feparate race. Their lan- 
guage is totally different from that of their neighbours in 
the large iflands. They themfelves have a tradition that 
their anceftors came originally from fome part of the con- 
tinent, and having conquered and exterminated the ancient 
inhabitants, took poffeffion of their lands and of their wo- 
men. Hence they call themfelves Banai ee, which fignifies 
a man come from beyond fea. Accordingly, the Caribbees 
ftill ufe two diftindf languages, one peculiar to the men, and 
the other to the women. The language of the men has 
nothing common with that fpoken in the large iflands. The 
diale£l of the women confiderably refembles it. This ftrong- 
ly confirms the tradition which I have mentioned. The Ca- 
ribbees themfelves imagine that they were a colony from 
the Galibis, a powerful nation of Guiana in South America. 
But as their fierce manners approach nearer to thofe of the 
people in the northern continent, than to thofe of the natives 
of South America, and as their language has likewife fome 
affinity to that fpoken in Florida, their origin Ihould be de- 
duced rather from the former than from the latter. In their 
wars, they ftill preferve their ancient praftice of deftroying 
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St Vincent is in length about 24 miles, and about 18 

in breadth ; in circumference between 60 and 70. The 
climate is very warm; at leaft in the judgment of the Eu- 
peans. The country is in general hilly, in fome places 
mountainous; but interfperfed with a variety of pleafant val- 
leys, and fome luxuriant plains, the foil being everywhere very 
fertile, and the high grounds are at leaft; in general eafy of 
afeent. Few iflands of its extent are fo well watered : for 
feveral rivers run down from the mountains, and fmaller 
ftreams from almoft every hill; there are likewife feveral fine 
fprings at a little diftance from the fea. The inhabitants 
raife all kinds ot ground provifions in plenty, and with little 
trouble. T he rivers fupply them with a variety of i fu; and 
the fame may be laid of the fea that wafhes their coafts. 
They have abundance of excellent fruits, and very fine tim- 
ber fit for almoft every ufe; and with which they formerly 
fupplied their neighbours. 

In 1770 its exports were, cotton, 284 bags, at io\. per 
bag, 28401. Coffee, 4818 hundred-weight one quarter fix 
pound, at 31. 5s. per hundred-weight, 15,659!. 9s. 8Jd. Ca- 
cao, 1000 hogfheads and one barrel, at 25I. per hogfhead, 
and 12I. per barrel, 25,012!. Rum, 346 hogfheads, at icl. 
/>fr hogfhead, 3460I. Sugar. 2866 hogfheads, at 17!. 10s. 
per hogfhead, 50,155!. In all to Great Britain, 97,126!. ■ 
9s. 8^d. To North America, 13,375 1. Total x 10,5011. 
9s. 87d. W. Long. 6i°. N. Lat. 130. 

VINCI (Leonardo da), an illuftrious Italian painter, de« 
feended from a noble Tufcan family, was born in the caftle 
of V inci near Florence in 1445. placed under 
Andrea Verochia, a celebrated painter in that city ; but 
foon furpaffed him and all his predeceffors fo much, as to 
be reputed the mafter of the third or golden age of mo- 
dern painting. But his ftudies were far from terminating 
here ; no man’s genius was more univerfal; he applied him- 
felf to arts, to literature, and to the accomplifhments of the 

Vinci. 

all the males, and preferving the women either for fervitude body ; and he excelled in every thing which he attempted, 
or for breed in cr.” Lewis Sforza duke of Milan prevailed on him to be direc- or for breeding.’ 

It remained a long time after it was difeovered inhabited 
by thefe people, and by another race improperly ftyled 
Black Caribs, who are in reality negroes defeended, as is 
generally believed, from fome who efeaped out of a Guinea 
{hip wrecked upon the coxft, and gradually augmented by 
Inch as from time to time fled thither from Barbadoes. 
Thefe nations were often at war ; but when their quarrels 
were compofed, they had a ftrength fufficient to prevent 
ftrangers from fettling by force. f he French, about half 
a century ago, at the requeft of the Caribs, made a defeent 
from Martinico, and attacked the negroes, but were repul- 
fed with lofs ; and found it their intereft to conciliate a 
friendfhip with both nations by means of preients, and fur- 
nifhing them with arms and ammunition. 

St Vincent was long a neutral ifland ; but, at the peace 
of 1763, the French agreed that the right to it fhould be 
veiled in the Englifh ; who, in the fequel, at the inflance 

tor of the academy for architcrftnre he had juft eftablifhed; 
where Leonardo foon banifhed all the Gothic fafhions, and 
reduced every thing to the happy fimplicity of the Greek 
and Roman ftyle. By the duke’s order he conftru&ed the 
famous aquedudft that fupplies the city of Milan with wa- 
ter : this canal goes by the name of Mortefana, being above 
200 miles in length, and condudls the water of the river 
Adda quite to the walls of the city. In 1479, he was de- 
filed to conftrudt fome new device for the entertainment of 
Louis XIJ. of France, who was then to make his entrance 
into Milan. Leonardo accordingly made a very curious 
automaton in the form of a lion, which marched out to > 
meet the kin , reared up on its hinder-legs before him, and 
opening its breaft, difplayed an efcutcheon with fleur de lys 
quartered, on it. The difovders of Lombardy, with the 
misfortunes of his patrons the Sforzi, obliging Leonardo to 
quit Milan, he retired to Florence, where he flouriflied under 

of fome rapacious planters, engaged in an unjuft.war againft the Medici: here he railed the envy of Michael Angelo, 
the Canbbees, who inhabited the windward fide of the 
ifland, and who were obliged to confent to a peace, by 
which they ceded a very large traft of valuable laird to the 
crown. The confequence of this was, that in the next war, 
|n 1779, they greatly contributed to the redudlion or this 
ifland by the French, who, however, reftored it by the peace 
of *783‘ Since that time it has continued in the poffef- 
fion of Great Britain. During the prefent war, the Caribs 
revoked; and, affifted by the French, fpread defolation over 
the whole ifland. By the exertions of the governor, how- 
ever, and the Britifh forces in the Weft Indies, the revolt 
is in a great meafure quelled, though it will be long before 
things are reftored to their former itate.. 

who was his contemporary ; and Raphael, from the ftudy 
of his works, acquired his beft manner of defigning. At 
length, on the invitation of Francis I. he removed to France 
when above 70 years of age ; where the journey and change 
of climate threw him into his laft ficknefs: he languifhed 
for fome months at Fontainbleau, where the king came fre- 
quently to fee him; and one day riling up in his bed to 
acknowledge the honour done him, he fainted, and Francis 
fupporting him, Leonardo died in his arms. His death 
happened in 1520. Some of his paintings are to be feen 
in England and other countries, but the greateft part of 
them are in Florence and France. He compofed a great 
number of difeouries on curious fubje&s 3 but none of them . 

hawse 
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have be«i publifhed but his treatife on the Art of Painting, itfel , 
— For his anatomical knowledge, fee Anatomy (hiltory 
of), p. 669. 

VINCULUM, in algebra, a chara&er in form of a line, 
or Rroke drawn over a fadtor, divifor, or dividend, when 
compounded of feveial letters or quantities to conned! them, 
and Ihovvs that they are to be multiplied or divided, &c. 
together by the other term. 

Thus dXa -{■ b—c fhows that d is to be multiplied 
into a -j- b—c. 

VINE, in botany. SeeVins. 
VINEGAR, Acetum, an greeable acid and penetrating 

liquor, prepared from wane, cyder, beer, and other liquors; 
of confiderable ufe, both as a medicine and a fauce. rJ he 
word is French, vinaigre ; formed from vin, “ wine and 
abre, “ four.’, See Acetum, and Chemistry-/*^:*;. 

^ Wine and other vinous liquors are changed into vinegar 
by the acetous fermentation. 'I he acetous fermentation is 
nothing more than the acidification or oxygenation of wine, 
produced in the open air by means of the abforption of 
oxygen. Vinegar is compofed of hydrogen and carbon, 
united together in proportions not yet afeertained, and chan- 
ged into the acid ftate by oxygen. As vinegar is an acid, 
we might conclude from analogy', that it contains oxygen , 
but this is put beyond doubt by diredl experiments. In the 
iirft place, we cannot change wine into vinegar without 
the contaft of air containing oxygen : fecondly, this procefs 
is accompanied by a diminution of the air in which it is 
carried on from the abforption of its oxygen; and, thirdly, 
wine may be changed into vinegar by any other means of 
oxydation. Independent of the proofs wdrich thefe fidts 
furnifh of the acetous acid being produced by the oxyge- 
nation of wine, an experiment made by Mr Chaptal, pro- 
fefibr of chemiftry at Montpelier, gives a diilinft view of 
what takes place in this procefs. He impregnated feme 
water with about its own bulk of carbonic acid gas, procu- 
red from beer vats in fermentation ; and placed this w'ater 
in a cellar, in veflels communicating with the air, and in a 
Ihort time the whole wms converted into acetous acid. 1 his 
carbonic acid gas, procured from beer vats in fermentation, 
is not perfeftly pure, but contains a great quantity of al- 
cohol in folution ; wherefore water impregnated with it 
contains all the materials neceffary for forming the acetous 
acid. The alcohol furnifhes hydrogen and one portion of 
carbon ; the carbonic acid furnifhes oxygen and the reft of 
the carbon ; and the air of the atmofphere furnifhes the teft 
of the oxygen neceffary for changing the mixture into ace- 
tons acid." From this obfervation it follows, that^nothing 
but hydrogen is wanting to convert carbonic acid into ace- 
tous acid ; or, more generally, that by means of hydrogen ; 
and according to the degree of oxydation, carbonic acid 
mayr be changed into all the vegetable acids : and, on the 
contrary, that, by depriving any of the vegetable acids of 
their hydrogen, they may be converted into carbonic acid. 

1 The procefs indicated by Boerhaave for making vinegar 
is ftill the moft frequently ufed. It confifts in fixing two 
cafks in a w'arm room or place. 1 wo falfe bottoms of 
bafket-work are fixed at a certain diftance from the bottom, 
upon which the refufe of grapes and vine twigs are placed. 
One of thefe tuns is filled with wine, and the other only 
half filled. The fermentation begins in this laft ; and, when 
it is in full a£lion, it is checked by filling the cafk up with 
wine out of the other. The fermentation then takes place 
in the laft-mentioned calk, that remained half filled ; and 
this is checked in the fame manner by pouring back the 
fame quantity of liquid out of the other : and in this way 
the procefs is continued till the vinegar is made, which is 
stifually in about 15 days. When the fermentation developes 
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the liquid becomes heated and turbid *, a great num- 

ber of filaments are feen in it; it emits a lively fmell; and 
much air is abforbed, according to the pbfervation of the 
Abbe Rozier. A large quantity of lees is formed, which 
fubfides when the vinegar becomes clear. This lees is very 
analogous to the fibrous matter. 

Vinegar is purified by diftillation. The firft portions 
which pafs over are weak ; but foon afterwards the acetous 
acid riles, and is ftronger the later it comes over in the dif- 
tillation. This fluid is called d'flilled vinegar ; and is thus 
cleared of its colouring principle, and the lees, which are 
always more or lefs abundant. Vinegar may likewife be 
concentrated by expofing it to the froft. The fuperabum 
cant water freezes, and leaves the acid more condenfed. 

Method of making Cyder Vinegar.— I he cyder (the mean- 
eft or which will ferve the purpofe) is firft to be drawn off 
fine into another veffel, and a quantity of the muft of ap- 
ples to be added : the whole is let in the fun, if there be 
conveniency for it ; and at a week or nine Bays end it may 
be drawn off. 

Method of making Beer —Take a middling fort 
of beer, indifferently well hopped ; into which, when it has 
worked well and grown fine, put iome rape, or hufks of 
grapes, ufually brought home for that purpofe : mafh them 
together in a tub ; then letting the rape fettle, draw off the 
liquid part, put it into a cafk, and fet it in the fun as hot as 
may be ; the bung being only covered with a tile, or flate- 
ftone : and in about 30 or 40 days it will become a good 
vinegar, and may pafs in ufe as well as that made of wine, 
if it be refined, and kept from turning mufty. 

Or thus :—To every gallon of fpring-water add three 
pounds of Malaga vaifins ; which put into an earthen jar, 
and place them where they may have the hotteft fun from 
May till Michaelmas ; then preffing all well, tun the liquor 
up in a very ftrong iron-hooped veffel, to prevent its burft- 
ing: it will appear very thick and muddy when newly pref- 
fed ; but will refine in the veffel, and be as clear as wine. 
Thus let it remain untouched for three months before it is 
drawn off, and it will prove excellent vinegar. 

T0 make IVine Vinegar.—Any fort of vinous liquor being 
mixed with its own faeces, flowers, or ferment, and its tar- 
tar firft reduced to powder ; or elle with the acid and au- 
ftere ftalks of the vegetable from whence the wine was cb- 
tained, which hold a large proportion of tartar; and the 
whole being kept frequently ftirring in a veffel which has 
formerly held vinegar, or fet in a warm place full of the 
Hearns of the fame, will begin to ferment anew, conceive 
heat, grow' four by degrees, and foon after turn into vinegar. 

The remote fubje&s of acetous fermentation are the fame 
with thofe of vinous ; but the immediate fubjefts of it, are 
all kinds of vegetable juices, after they have once undergone 
that fermentation which reduces them to wine : for it is ab- 
folutely impoffible to make vinegar of muff, the crude juice 
of grapes, and other ripe fruits, without the previous affift- 
ance of vinous fermentation. 

The proper ferments for this operation, whereby vinegar 
is prepared, are, 1. The faeces of all acid wines. 2. The 
lees of vinegar. 3. Pulverized tartar, efpecially that of 
Rhenifh wine, or the cream or cryftals thereof. 4- Vinegar 
itfelf. 5. A wooden veffel well drenched with vinegar, or 
one that has long been employed to contain it. ^ 6. Wine 
that has often been mixed with its own faeces. 7. The twigs 
of vines, and the ftalks of grapes, currants, cherries, or other 
vegetables of an acid auftere tafte. 8. Bakers leven, after 
it is turned acid. 9. All manner of ferments, compounded 
of thofe already mentioned. 

Vinegar Concentrated. See Chemistry, n0 881. 
Vinegar (Salt of). See Chemistry, n° 882. TAt 
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fl VINEYARD, a plantation of vines. The bet]: foliation 
WT 0f a vineyard is on the declivity of a hill facing the fouth. 

VjO (Thomas de). See Cajetam. 
VIOL, a mufical inftrument of the fame form with the 

violin, and, like that, ftruck with a bow. 
VIOLA, in botany : A genus of plants of the clafs j5'k- 

genejia, order momgynia; in the natural fyftem arranged 
under the 29th order, Campanacea. The calyx is penta- 
phyllous; the corolla five petaled, irregular, with a ne£iarium 
behind, horn-lhaped ; the capfule is above the germen, three 
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Andes, nem' Mantua, where he was bom, 70 years E,X, 
He ftudied firit. at Mantua ; then at Cremona, Milan, and 
Naples ; whence going to Rome, he acquired the efteem of 
the greateft wits and molb illuflrious perfons of his time * 
and among others of the emperor Auguftus, Maecenas, and 
Pollio. He was w'-ell (killed not only in polite literature 
and poetry, but alfo in philofophy, the mathematics, geo- 
graphy, medicine, and natural hiftory. Though one of the 
greateft geniufes of his age, and the admiration of the Ro- 
mans, he always preferved a fmgular modefty, and lived chafte 
at a time when the manners of the people were extreme- 

Virgih 

valved, monolocular. There are sSfpecies; fix of which are ly corrupt. He carried Latin poetry to fuch an high per 
natives of Britain. The moft important of thefe are, x. 
The palujlris, march violet. The leaves are fmooth, reni- 
form, two or three on each footftalk : flowers pale blue, 
fmall, inodorous. An infufion of the flowers is an excellent 
left of the prefence of acids and alkalis. 2. The ddorata, 
purple fweet violet,has leavesheart-fhaped, notched: flowers 
deep purple, Angle ; creeping feions. The flowers of this 
plant taken in the quantity of a dram or two are faid to be 
gently purgative or laxative, and, according to Bergius and 
iome others, they poffeis an anodyne and pedloral quality. 
3. Tricolor, panlies, heart’s-eafe, or three faces under a hood. 
The (terns are diffufe, procumbent, triangular ; the leaves ob- 
long, cut at the edges ; ftipuke dentated : the flowers pur- 
ple, yellow, and light blue ; inodorous.' 

This elegant little plant merits culture in every garden, 
for the beauty and great variety of its three-coloured flowers; 
and it will (ucceed anywhere in the open borders, or other 
compartments, difpofed in patches towards the front; either 
by lowing the feed at once to remain, or by putting in 
young plants prevj’oufly railed in a feed-bed : they will begin 
flowering early in (ummer, and will continue (hooting and 
flowering in iucceffion till winter; and even during part of 
that feafon in mild weather. 

The common violet is propagated by parting the roots, 
fometimes by feed. 

VIOLATION, the aft of violating, that is, forcing a 
woman, or committing a rape upon her.—This term is alfo 
tiled in a moral fenfe, for a breach or infringement of a law, 
ordinance, or the like. 

viOLET, in botany. See Viola. 
FloLF.T-Crab, in zoology. See Cancer. 
VIOLIN, or Middle, a mufical inftrument mounted 

with four firings or guts, and ftruck or played with a bow/ 
i he ftyle and found of the violin is the gayeft and moft 
Uprightly of all other inftruments; and hence it is of all 
others the fltteft for dancing. Yet there are ways of touch- 
ing it, which render it grave, foft, languUhing, and fit for 
church or chamber mufic.——It generally makes the treble 
or higheft parts in concerts. Its harmony is from fifth to 
fifth. Its play is compoled of bafs, counter-tenor, tenor, 
and treble j to which may be added, a fifth part: each 
part has four fifths, which rife to a greater feventeenth. 

VIOLONCELLO, of the Italians, is properly our fifth 
violin ; which is a little bafs violin half the fize of the com- 
mon bals violin, and the firings bigger and longer in pro- 
portion : confcquently its found is an oftave lower than our 
bafs violin ; which has a noble effeft in concerts. 
. VIPER, in zoology. See Coluber, Poison, and Ser. 
pent ; in which latl article every thing concerning the 
poilon a: the v'per, for which we referred from Poison, is 
already difeuffed. 

VIRAGO, a woman o? extraordinary ftature and cou- 
rage ; and who, with the female fex, has the mien and air 
ot a man, and performs the aftions and exercifes of men. 

VIRGIL, or Publius Virgilius Maro, the moft ex- 
cellent of all the Latin poets, was the fon of a potter of 

Vol. XVIII. Part II. 

feftion, that he was juftly efteemed the prince of Latin 
poets. He fir ft turned himfelf to paftoral ; and being cap- 
tivated with the beauty and fweetnefs of Theocritus, was 
ambitious to intioduce this new fpecies of poetry among 
the Romans. His firft performance in this way is fuppofed 
to have been written U. C. 709, the year before the death 
or Julius Casfar, when the poet was in his 25th year : it is 
intitled Alexis, Pofiibly Palamon was his fecond : it is a 
dole imitation of the fourth and fifth Idylls of Theocritus. 
Mr VT.arton .places Silenus next; which is faid to have been 
publicly recited on the flage by Cytheris, a celebrated co- 
median. Virgil’s fifth eclogue is compofed in allufion to 
the death and deification of Caefar. The battle of Philippi 
in 712 having put an end to the Roman liberty, the vete- 
ran foldiers began to murmur for their pay ; and Auguftus, 
to reward them, diftributed among them the lands of Man- 
tua and Cremona. Virgil was involved in this common 
calamity ; and applied to Varus and Pollio, who warmly 
recommended him to Auguftus, and procured for him his 
patrimony again. Full of gratitude to Auguftus, he com- 
poled the Tityrus, in which he introduces two (Irepherds : 
one of them complaining of the diftraftion of the times, 
and of the havock the foldiers made among the Mantuan 
farmers ; the other rejoicing for the recovery of his eftate, 
and promiilng to honour as a god the perfon who reftored 
it to him. But our poet’s joy was not of long continuance; 
(or we are told, that when he returned to take pofTeffion o^ his 
farm, he was violently aflaulted by the intruder, and would 
cer tainly have been killed by him if he had not efcaped by 
fwimming haftily over the Mincio. Upon this unexpected dif- 
appointment, he returned to Rome to renew his petition; and 
during his journey feems to have compofed his ninth eclogue. 
The. celebrated eclogue, intitled Pollio, was compofed U. C. 
714, upon the following occafion : The conful Pollio on the 
part of Antony, and Maecenas on the part of Caifar, had made 
up the differences between them ; by agreeing, that Oftavia, 
half lifter to Caefar, (hould be given in marriage to Antony. 
This agreement caufed an univerfal joy ; and Virgil, in his 
eclogue, teftified his. Oftavia was with child by her late 
hufband Marcelius at the time of this marriage'; and -where- 
as the Sibylline oracles had foretold, that a child was to be 
bom about this time, who (houid rule the world, and efta- 
blifh perpetual peace, the poet ingenioufly fuppofes the 
child in Oftavia’s womo to be the glorious infant, under 
whofe reign mankind was to be happy,, the golden age to 
return from heaven, and fraud and violence to be no more. 
In this celebrated poem, the author, with great delicacy at 
the fame time, pays his court to both the chiefs, to his 
patron Pollio, to Oftavia, and to the unborn infant. In 
715, Pollio was fent againfl the Parthini, a people of Illy- 
ricum ; and during this expedition, Virgil addreffed to him 
a beautiful eclogue, called Pharmaceutria. His tenth and 
laft eclogue was addreffed to Gallus. 

In his 34th year, he retired to Naples, and laid the 
plan of his Georgies; which he undertook at the intreaties 
of Miecenas, to whom he dedicated them. This wife and 
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able minider refolved, if poffible, to revive tbe decayed fpi- vols 410 
rit of huibandry ; to introduce a tafte for agriculture, even 
among the great; and could not think of a better method to 
<fFe& this, than to recommend'it by the infmuating charms 
of poetry. Virgil fully anfwered the expeftations of his pa- 
tron by" his Georgies. They are divided into four books. 
Corn and ploughing are the fubjeft of the firit, vines of the 
fecond, cattle of the third, and bees of the fourth. 

He is fuopofed to have been in his 45th year when he 
began to write the jEneTd ; the defign of which was to re- 
concile the Romans to the government of Auguftus. _ Au- 
guilus was eager to peruffe this poem before it was fimfhed; 
*nd intreated him by letters to communicate it. Macrobius 
has pfeferved to us part of one of VirgiPs anfwers to the 
emperor, in which the poet excufes himfelf: who, however, 
at length complied, and read himfelf the fixth book to the 
emperor; w'hen Octavia, who had juft Ipft her fon Marcel- 
lus, the darling of Rome, and adopted fon of Auguftus, 
made one of the audience. Virgil had arthilly inferted that 
beautiful lamentation for the death of young Marcellas, be- 
ginning with—0 note, irigentem luttum ne qiuere tu(,rum but 
fuppreffed his name till he came to the line—Marcellvs 
tr'is : upon hearing which, Oftavia could bear no more, but 
fainted away; overcome with furptife and forrow. When {he 
recovered, fhc made the poet a prefent of ten fefterces for every 
line, which amounted in the whole to above 2oocl. 

The fEneid being brought to a concluiion, but not to the 
petfedion our author intended to give it, he refolved to tra- 
vel into Greece, to corred and polifh it at leifure. It was 
probably on this occaiion that Horace addreffed that affec- 
tionate ode to him, Sic te Diva potens Cypri, Ifjc. ^tuguftus 
returning vidorious from the eaft, met with Virgil at Athens, 
who thought himfelf obliged to attend the emperor to Italy: 
but the poet was fuddenly feized with a fatal diftemper, 
■which being increafed by the agitation of the veffel, put an 
end to his life as loan as he landed at Brunduiium, in his 
52d year. He had ordered in his will, that the JEneid 
fhould be burnt as an unfiniftied poem; but Auguftus for- 
bade it, and had it delivered to V arius and T. ucca, with the 
ftrideft charge to make no additions, but only to pubhfh 
it corredly. ^ He died with fuch fteadinefs and tranquilli- 
ty, as to be able to didate his own epitaph in the following 
words: 

Mantua me genuitCalabri rapuerey tend nunc 
Parthenope : cecini Pafcua, Aura^ Duces. 

His bones were carried to Naples, according to his earneft 
requeft ; and a monument was eroded at a fmall diftance 
from the city. 

Virgil was of a fwarthy complexion, tall, of a fickly con- 
ftitution, and afflided with frequent head-achs and fpitting 
of blood. He was fo very bafhful, thai he often ran into 
the fhops to prevent being gazed at in the ftreets; yet was 
fo honoured by the Roman people, that once coming into 
the theatre, the whole audience rofe up out of refpeft to 
him. He was of a thoughtful and melancholy temper ; he 
fpoke little, and loved retirement and contemplation. His 
fortune was affluent; he had a fine houfe and well-funufhed 
library near Maecenas’s gardens, on the Efquiline mount at 
Rome, and alio a delightful villa in Sicily. He was fo be- 
lievolent and inoffenfive, that moft of his contemporary po- 
ets, though they envied each other, agreed in loving and 
efteeming him. He reviled his verfes with prodigious Seve- 
rity; and ufed to compare himfdf to a fire bear, which licked 
Jrer cubs into fhape. r r • * 

The beft edition of Virgil’s works are thofe of Mofvicrus, 
with the notes of Servius, printed at Lewarden in 1717, 2 
Vols qto ; and that of Turman, at Amikrdam, 1746, in- 4 
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There are Several Englifh tranflations, which are 

well known. 
Virgil (Polydore), an Englifh hiftorian, born at Urbi- ' 

no in Italy, was lent in the beginning of the 16th century, 
by pope Alexander VI. as fub-collector of the 1 apal tax, 
called Peter-pence, in this kingdom. He had not been long 
in England before he obtained preferment in the church; 
for in 1503 he was prefented to the redfory of C-hurch- 
Langton in the archdeaconry of Leicefter. In 15^7 wa* 
collated to the prebend of tfcamlefby in tbe church of Lin- 
coln ; and in the fame year w'as made archdeacon of vVells, 
and prebendary of Hereford. In 1513, he refigned his pre- 
bend of Lincoln, and was collated to that of Oxgate in bt 
Paul’s, London. We ate told, that on his preferment to 
the archdeaconry of Wells, he reiigned the office of fuo- 
colle&or to the pone, and determined to fpend the remainder 
of his life in England, the Hiftory of which kingdom he be- 
gan in the year 1^05* command of Henry V I I. That 
work coft him 12 years labour. In 1526, he fmifhed his 
treatife on Prodigies, i’olydore continued in Eriglaad du- 
ring the whole reign of Henry VIII. and part of that of 
Edward VI. whence it is concluded that he was a moderate 
Papift. In 1550, being now an old man, he requefted leave 
to revifit lus native country. He was accordingly difmiffed 
with a prefent of 300 crowns, together with the privilege 
of holding his preferments to the end of his life. . He died 
at Urbino in the year 1555. As an hiftorian, he is accufed 
by lome as a malignant flanderer of the Englifh nation; yet 
Jovius remarks, that the French and Scotch accufe him of 
having flattered that nation too much : (^ee his Eleg. cap. 
135. p. 179). Befides the above, be v/rote, 1. De rerum 
inventoribus ; of which an Englifh translation was publifhed 
by Langley in 1663. It was alio tranflated into French and. 
Spaniftn 2- De prodigiis et foriibus. 3. Epifcoporum Angiia 
catalogus. Manufcript. 4. De vita pofediy Bafil, 1546, 
1553, 8vo. 3. Epiftota erudites ; and fome other works. 

VIRGINIA, one of the United States of'North Ame- 
rica, is bounded on the eaft by the Atlantic Ocean, on the 
north by Pennfylvania and the river Ohio, on the weft by the 
Miffiffippi, on the iouth by North Carolina. 

Theie boundaries include an area fomewhat triangular of 
121,525 miles, whereof 79,650 lie weftward of the Allega- 
ny mountains, and 57,034 weftward of the meridian of the 
mouth of the Great Kanhaway. This ftate is therefore one 
third larger than the {{lands of Great Britain and Ireland, 
which are reckoned at £8,357 roll68- 

The principal rivers in Virginia are, Roanoke, James ri- 
ver, which receives the Rivanna, Appamattox, Lhick-ihomi- 
ny, Nanfemond, and Elizabeth rivers ; York river, which is 
formed by the junftion of Pamunky and Mattapony rivers; 
Rappahannok, and Patomak. 

The mountains are not folitary and fcattered confufedly 
over the face of the country ; they commence at about 150 
miles from the fea-coaft, and are difpoled in ridges one be- 
hind another, running nearly parallel with the coaft, though 
rather approaching it as they advance north-eaftwardly. To y^iM- 
the fouth weft, as the trad of country between the fea coaft 
and the Miffiffippi becomes narrower, the mountains con- 
verge into a fingle ridge, which, as it approaches the Oulph 
of Mexico, lubfides into plain country, and gives rife to fome 
of the waters of that Gulph. .... a * 

From- the great extent of Virginia, it may be expected 
that the climate is not the fame in all its parts. It is re- 
markable that, proceeding on the fame parallel of latitude 
veftwardly, the climate becomes colder in like manner as 
when you proceed northwardly. This continues to be the 
cafe till you attain the fummit of the Allegany, which is 
the higheft land between the ocean and the Miffiffipp1* 0 From 
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Vnima. From thence, defcending in the fame latitude to the Miffif- 

flppj5 the change reveries; and, if we may believe travellers, 
it becomes farmer there than it is in the fame latitude on 
the fea-fide. Their tefttmony is ftrengthened by the vege- 
tables and animals which fubfift and multiply there naturally, 
and do not on the fea-coalt. Thus catalpas grow fpontane- 
oufly on the Miffiffppi as far as the latitude of 37, and reeds 
-as tar as 38, degrees. Perroquets even winter on the Sioto 
in the 39th degree of latitude. In the fummer of 1779, 
when the thermometer was at 90 degrees at Monticello, and 
96 degrees at Wiliiamfburg, it was 1 to degrees at Kafkalida. 
Perhaps the mountain, which overhangs this village on the 
north fide, may by its reflection have contributed fomew'hat 
to produce this heat. 

The number of free inhabitants in this ftate in 1782 was 
296,852, Haves 270,762. The number of free inhabitants 
were to the number of flaves nearly as 11 to 10. 

The college of William and Mary is the only public fe- 
nunary of learning in Virginia. It was founded in the time 
of king William and queen Mary, who granted to it 20,000 
acres of land, and a penny a pound duty on certain tobaccoes 
exported from Virginia "and Maryland. The affembly alfo 
gave it by temporary law a duty on liquors imported, and 
Ikins and furs exported. From thefe refources it received 
upwards of 3000 1. cammun'dw annis. The buildings are of 
brick, fufficient for an indifferent accommodation of perhaps 
ico fludents. By its charter it was to be under the go- 
vernment of 20 vifitors, w'ho were to be its legiflators; and 
to have a prefident and lix profeflbrfhips, which at prefent 
Hand thus:—A profefforHiip for Law and Police; Anato- 
my and Medicine ; Natural Philofophy and Mathematics ; 
Moral Philofophy, the Law of Nature and Nations, the Fine 
Arts; Modern Languages. For the Brafferton. The col- 
lege edifice is a huge, mifliapen pile, which, but that it has 
a roof, would be taken for a brick-kiln. In 1787, there 
were about 30 young gentlemen members of this college, a 
large proportion of which were law ftudents. There are a 
number of flourifhing academies in Virginia ; one in Prince 
Edward county, one at Alexandria, one at Norfolk, one at 
Hanover, and others in other places. 

b he prefent denominations of Chriflians in Virginia are 
Prefbyterians, who are the moft numerous, and inhabit the 
weftern parts of the ftate ; Epifcopalians, who are the moft 
ancient fettlers, and occupy the eaftern and firft fettled parts 
*rf the ftate. Intermingled with thefe are great numbers of 
Bap tills and Methodifts. .The bulk of thefe laft mentioned 
religious febts are of the poorer fort of people, and many of 
them are very ignorant (as is indeed the cafe with the other 
denominations), but they are generally a virtuous well-mean- 
ing let of people. 

Virginia has produced feme of the moft diftinguifhed men 
that have been abfive in effebting the two late important re- 
volutions in America, whofe political and military charabter 
will rank among the firft in the page of hiftory. The great 
body o1 the people do not concern themfelves with politics; fio 
that their government, though nominally republican, is in fabl 
oligarchical or ariftocratical. The Virginians who are rich, are 
in general fenfible, polite, and hofpitable and of an indepen- 
dent fpirit. The poor are ignorant and abjebl; all are of an 

K inquifitive turn, and in many other refpebls very much refem- 
ble the people in the eaftern ftates. There is a much greater 
difparity between the rich and the poor in Virginia than in 
any of the northern ftates. A fpirit for literary inquiries, 
if not altogether confined to a few, is, among the body of 
the people, evidently fubordinate to a fpirit of gaming and 
barbarous fports. At almoft every tavern or ordinary on 
the public road there is a billiard table, a backgammon 
table, cards, and other implements for vatious games. To 
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Virtue, 
thefe public houfes the gambling gentry in the neighbour- Virginia 
hood refort to kill time which hangs heavily upon them; and 
at this bufinefs they are extremely expert, having been ac-1 
cuftomed to it from their earlieft youth. The paflion for cock- 
fighting, a diverfxon not only inhumanly barbarous, but in- 
finitely beneath the dignity of a man of fenfe, is fo predo- 
minant, that they even advertife their matches in the public 
newfpapers. 

The executive powers are lodged in the hands of a go- 
vernor chofen annually, and incapable of abling mote than 
three years in feven. He is affifted by a council of eight 
members. The judiciary powers are divided among feveral 
courts. Legiflation is exercifed by two houfes of affembly, 
the one called the Hovje of Ddegates, compofed of two mem- 
bers from each county, chofen annually by the citizens pof- 
fefiing an eftate for life in 100 acres ot uninhabited land, or 
25 acres with a houfe on it, or in a houfe or lot in fome town. 
The other called the Senate, confiding of 24 members, chofen 
quadrennially by the fame ele&ors, who for this purpofe are 
diftributed into 24 diftrifts. The concurrence of both houfes 
is neceflary to the paffage of a law. They have the appoint- 
ment of the governor and council, the judges of the fuperior 
courts, auditors, attorney-general, treafurer, regifter of the 
land office, and delegates to Congrefs. 

Before the prefent war, there was exported from this ftate, 
communibus annis, nearly as follows : 

Articles. 

Tobacco, - - - 
Wheat, - 
Indian Corn, - - - - 
Sfeij ping, 
Marts, planks, flcantling, rtnngles, ftaves, 
Tar, pitch, turpentine, r- 
Peltry, viz. (kins of deer heavers, otters, 

mulk-rats, racoons, foxes, 
Pork, - - - 
Flax feed, hemp, cotton, 
Pit coal, pig iron, 
Peafe, - - - 
Beef, - 
Sturgeon, white fliad, herring, 
Brandy from peaches and apples, whifky, 
Hoifes, 

"1 

Quantity. 

55,000 hhds. of 1000 lb. 
SoojCoo buiheis 
600,000 bulhels 

30,000 barrels 
180 hhds. of 600 lb. 

4jGoo barrels 

5,000 buftiels 
1,000 barrels 

The amount of the above articles is 850,000!. Virginia money, 
or 607.142 guineas. 

The whole country before it was planted was one conti- 
nued foreft interfperfed with marfhes, which in the Weft In- 
dies they call fnvamps. No country now produces greater 
quantities of excellent tobacco; and the foil is generally fo 
fandy and (hallow, that after they have cleared a freffi piece 
of ground out of the woods, it w ill not bear tobacco after 
two or three years unlefs cpw-penned and well dunged. The 
forefts yield oaks, poplars, pines, cedars, cyprefies, fweet 
myrtles, chefnuts, hickery, live oak, walnut, dog-wood, 
alder, hazel, chinkapins, locuft-trees, faftafras, elm, affi, 
beech, with a great variety of fweet gums and incenfe, 
which diftil from feveral trees; pitch, tar, rofin, turpentine, 
plank-timber, mafts, and yards. Virginia yields alfo rice, 
hemp, Indian corn, plenty of pafture, with coal, quarries of 
Hone, and lead and iron ore. 

VIRGO, in aftronomy, one of the figns or conftellations 
of the zodiac. 

VIRGULA Divinitoria, divining rod. See Mine. 
Vol. XII. p. 41. 

VIRTUAL, or Potential; fomething that has a 
power or virtue of adfing or doing. The term is chiefly 
underftood of fomething that afts by a fecret inviiible caufe, 
in oppofition to adlual and fenfible. 

VIRTUE; a term ufed in various flgnifications. In the 
4 Q 2 general 



Yimmfo prenera| ft denotes power, or the perfeftion of any thing, 
v , whether natural or fupernatural,, animate or inanimate, fi- 

fentia] or acceifory. But, in its more proper or re {trained 
fenfe, virtue fignifies a habit, which improves and perfects 
the pofl'effor and his aftions. See Moral Philosophy, 
n0 84. 

VIRTUOSO, an Italian term lately introduced into the 
JLnglifh, fignifying a man of cunofity and learning, or one 
who loves and promotes the arts and fcienees. But among 
us the term feems to be appropriated to thofe who apply 
themfelves to fome curious and quaint rather than immedi- 
ately nieful ait or ftudy; as antiquaries, colledtors of lanties 
ef any kind, microfcopieal oblervers, &c. 

VIRULENT, a term applied to any thing that yields a 
virus; that is, a contagious or malignant pus. 

VISCERA, in anatomy, a term fignrfying the fame with 
entrails ; including the heart, liver, lungs, Ipleen, inteihnes, 
and other inward parts of the body. 

VISCIDITY, or Viscosity, the quality of fomething 
that is vifcid or vifcous ; that is, glutinous and fticky like 
bird-lime, which the Latins call by the name of vifcus. 

VISCOUNT [Vice Comei), was anciently an officer un- 
der an earl, to whom, during his attendance at court, he 
ailed as deputy to look after the affairs of the country. But 
the name was afterwards made ufe of as an arbitrary title of 
honour, without any fhadow of office pertaining to it, by 
Henry VI.; when, in the 18th year of his reign, he created 
John Beaumont a peer by the name of vijcount Beaumont; 
which was the firfl: inltance of the kind. 

A vifcount is created by patent as an earl is ; his title is 
Ri%ht Honouralle ; his mantle is two doublings and a half 
of plain fur ; and his coronet bus only a row’ of pearls clofe 
to the circle. 

VISCUM, in botany ; a genus of plants of the clafs di- 
cecia, order tetrandna, and in the natural fyftem arran :ed 
under the 48th order, aggregate. The male calyx is qua- 
dripartite; the antherse adhere to the calyx: the female calyx 
ponfifts of four leaves; there is no (lyle; the ftigma is obtuie. 
There is no corolla; the fruit is a berry with one feed. 
There are 9 fpecies ; only one of which is a native of Bti-, 
tain, viz. the album, or common miffeltoe. It is a (hrub 
growing on the bark of Teveral tr-ees: the leaves are conju- 
gate and elliptical, the ftem forked ; the flowers whitifh in 
the alee of the leaves. This plant was reckoned facred 
among the druids. 

VISHNOU, that perloii in the triad of the Bramins 
who is confidered as the preferver of the univerfe. Brahma 
is the creator and Siva the deflroyer; and thefe two, with 
Viftmou, united in lome inexplicable manner, conllitute 
me, or the fupreme numen of the Hindoos. See Polythe- 
ism, n15 36. 

VISIBLE, fomething that is an objeft of fight or vif{on; 
or fomething whereby the eye is affedled fo as to produce 
this fenfation. 

V1SIER, an officer or dignitary in the Ottoman empire, 
whereof there are two kinds ; one called by the I urks EV- 

fier-avem, that is, “ grand vifier,” is the prime minifter of 
flate in the whole empire. He commands the army in chief, 
and prefides in the divan or great council. Next to him are 
fix other fubordinate vifiers, called vyiers of the.bench ; who 
officiate as his counfellors or affeflbrs in the divan. 

VISION, in optics, the aft of feeing or perceiving ex- 
ternal objefls by means of the organ of fight, the eye. See 
Anatomy, n° 142, and Metaphysics, n° 49—54- 

VISTULA, or Weisel, a large river of Poland, which 
taking its rife in the mountains iouth of Silefia, vifits Cra- 
cow, Warfaw, &c. and continuing its courfe northward, falls 
into the Baltic fea below Dantzic. 

VISUAL, in general, fomething belonging ta vifion. 
VITAL, in phyfioloay, an appellation given to whatever 

miuifters principally to the conffituting or maintaining life ^ 
in the bodies of animals : thus the heart, lungs, and brain, 
aie called vital parts ; and the operations ef thefe parts 
by which the life of animals is maintained are called vital 

junttions. 
ViTALIANO (Donati), an eminent natural!!!, was 

born in Padua the 8th of September 1717. He ffiowed 
from his childhood the greateff inclination for botany and 
natural hifttmy ; and, at the age of twelve years, knew all 
the medicinal plants, and had made a collection o^ natural 
productions. When fome years older, he profited by the 
friend (hip of the celebrated Pontedero, and was generoufly 
fur.nithed with books and mtonnations by the living profet- 
for Valiifneri junior. His belt mafters were, however, his 
own mountain and maritime peregrinations; which he be* 
gan in Dalmatia in 1743, and continued for five years. 
Pie was ehofen for adjutant to the marquis Poleni, public 
profeffor of experimental phyfic, and cultivated under io 
great a juaffer all the parts of phyfico-mathematics. With 
him he made a journey to Rome, and there became an inti- 
mate friend of Leprotti the papal phyfician, to whom he 
afterward* dedicated his Saggio della jloria natnrale dell' Adri- 
aiico ; a work of great merit, which count Ginanni qt Ra- 
venna endeavoured to depreciate, though with little luccefs. 
The effsy of Donati was publilhed in 1750, and was 
afterwards tranfiuted into Prench. Phe fame which our 
author acquired induced his bardinian majefty to appoint 
him profeffor of botany and natural hiitory at Turin. Pie 
went there very willingly ; made many excurfions among 
the mountains of Savoy and Genoa, and would have been 
happy could he always have converfed with the mountain- 
eers, who generally are harmlefs people. . The king his 
mailer fent him out of the way of his enemies, whole envy 
and hatred his merit alone had raifed; he commanded him to 
fet out on a voyage to Egypt, and from thence to vifit Sy- 
ria, Paleffine, Arabia, and the Ealt Indies, to make obfer- 
vations and to colled the rarelt productions of nature. In 
*759 *n Alexandria, law7 Egypt as far as the great 
catarad of the Nile, and a great part of Paldtine, Arabia, 
and Chaldea; and in all thofe travels was expoied to fuffer 

coffiequenees ot a bad choice wffiich ne had made 
of Tro^companions. While he {laid at Baflora, waiting for 
orders from court, he fell ill of a putrid fever, and died in a 
few days. The news ef his death came to Turin about the 
end of Odober 1763. He left in manufeript two volumes 
in folio. 

VITELLUS, the yolk of an egg. See Egg. 
VITIS, in botany : A genus of the clafs pentandria, or- 

for monogynia; and in the natural fyftem arranged under the 
46th ovd-tx, peSoracea. The petals cohere at the top, and are 
withered ; the fruit is a berry with five feeds. There are 

1 x fpecies; the mod important or which is the vmtfera or 
common vine, which has naked, lobed, imuate.. leaves. 
There are a great many varieties ; but a recital of their 
names would be tnefome without being ufeful. the 
forts are propagated either from layers or cuttings, the 
former of wffiich is greatly pradifed in England, but the 
latter is much preferable. 

in chooiing the cuttings, you fhould always take luen 
{hoots of the laft year’s grow th as are ftrong and well ripen- 
ed ; thefe ftiould be cut from the old vine, juft below the 
place where they were produced, taking a knot, or piece of 
the two-years wood to each, which fhould be pruned trnooth; 
then you ftiould cut off the upper part of the {hoots, fo as 
to leave the cutting about fixteen inches long. When the 
piece or knot of old wood is cut at both ends, near the 
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y^ninsf fhoot, the euttirjpr will refemble a little mallet; from 
whence Columella gives the title malleolus to the vine-cut- 
tings. In making the cuttings after this manner, there can 
be but one taken from each (hoot; whereas mod perfons 
cut them into lengths of about a foot, and plant them all: 
which is very wrong, for various reafons too tedious to 
mention. 

When the cuttings are thus prepared, if they are not then 
planted, they fhould be placed with their lower part in the 
ground in a dry (oil, laying fome litter upon tin ir upper 
parts to prevent them from drying: in this fituation they 
may remain till the beginning of April (which is the befl 
time for planting them) ; when you ihould take them out, 
and wafh them from the filth they have contracted ; and if 
you find them very dry, you (hould let them (land with 
their l?wer parts in the water fix or eight hours, which 
will diftend their veffels, and difpole them for taking root. 
If the ground be Itrong and inclined to wet, you fhould 
open a trench where the cuttings are to be planted, which 
fhould be filled with lime rubbifh, the better to drain off the 
moiiture: then raile the borders with !re(h light earth about 
two feet thick, fo that it may be at leall a foot above the 
level of the ground : then you fhould open the holes at 
about fix feet diftance from each other, putting one good 
ft tong cutting into each hole, which (hould be laid a little 
fiopin r, that their tops may incline to the wall; but it muff 
be put in fo deep, as that the uppermoff eye may he level 
with the furface of the ground; for when any part of the 
cutting is left above ground, molt of the buds attempt to 
fhoot, fo that the ftrength of the cuttings is divided to 
nourifii fo many fhoots, which muff confequently be weaker 
than if only one of them grew; whereas, by burying the 
whole cutting in the ground, the fap is all employed on one 
fingle fhoot, which confequently will be much ftronger; be- 
fkles, the fun and air are apt to dry that part of the cutting 
which remains above ground, and fo often prevents their 
buds from, fhooting. 

Having placed the cutting into the ground, fill up the 
hole gently, preffing down the earth with your foot dole 
about it, and raile a little hill juft upon the top of the 
cutting, to cover the upper eye quite over, which will pre- 
vent it from drying. Nothing more is neceffary but to 
keep the ground clear from weeds until the cuttings begin 
to (hoot; at which time you (hould look over them carefully, 
to rub off any Imall (hoots, if (uch are produced, faftening 
the fir ft main (hoot to the wall, which (hould be conffantly 
trained up, as it is extended in length, t® prevent its break- 
ing or banging down. You muff continue to look over thefe 
once in about three weeks during the iummer feafon, con- 
ffantly rubbing off all lateral (hoots which are produced ; 
and be fure to keep the ground clear from weeds, which, 
it fuffered to grow, will exhauft the goodnefs of the foil 
and ffarve the cuttings. The Michaelmas following, if 
your cuttings have produced ftrong (hoots, you {hould prune 
them down to two eyes. In the fpring, after the cold wea- 
ther is paid, you muff gently dig up the borders to loofe the 
earth; but you muff be very careful, in doing this, not to 
injure the roots of your vines: you (hould alfo raife the 
earth up to the ftems of the plants, fo as to cover the old 
wood, but not fo deep as to cover either of the eyes of the 
laft year's wood. After this they will require no farther 
care until they begin to fhoot; when you fhould rub off all 
weak dangling (boots, leaving no more than the two produ- 
ced from the two eyes of the laft year’s wood, which fhould 
be faftened to the wall. From this time till the vines have 
done fhooting, you fhould look them over once in three 
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weeks or a month, to rub off all lateral fhoots as they are 
produced, and to fallen the main (hoots to the wall as they 

arc extended in length; about the middle or latter end of 
July, it will be proper to nip off the tops of thefe two (hoots 
which will ftrengthen the lower eyes. During the fummer 
feafon you muff conffantly keep the ground clear from weeds: 
nor (hould you permit any fort of plants to grow near the 
vines, which would not only rob them of nourifhment, but 
fhade the lower parts of the (hoots, and thereby prevent 
their ripening; which will not only caute their wood to be 
fpongy and luxuriant, but render it lefs fruitful. 

As foon as the leaves begin to drop in autumn, you fhould 
prune thefe young vines again, leaving three buds to each 
of the (hoots, provided they are ftrong: otherwife it is bet- 
ter to fhorten them down to two eyes if they are good ; for 
it is a very wrong p-adtice to leave much wood upon young 
vines, or to leave' their (hoots too long, which greatly weak- 
ens the roots; then you fhould ia'len them to the wall, fpread- 
ing them out horizontal each way, that there may be room 
to train the new (hoots the following fummer, and in the 
ipring the borders muff be digged as before. 

The ides of the fruit of the vine for making wine, Sec- 
ure well known. The vine was introduced by the Romans 
into Britain, and appears formerly to have been very com- 
mon. From the name of vineyard yet adhering to the rui- 
nous fites of our cailles and monafferies, there feem to have 
been few in the country but what had a vineyard belonging 
to them The county of Gloucefter is particularly com- 
mended by Malmfbury in the twelfth century, as excelling 
all the reft of the kingdom in the number and goodnefs of 
its vineyards. In the earlier periods of our hiftory, the 'fie 
of Ely was exprefsly denominated the IJh of Vines by the 
Normans. Vineymrds are frequently noticed in thedtienp- 
tive accounts or doondday ; and thofe of England are 
even mentioned by Bede as early as the commencement of 
the eighth century. 

Doomfday exhibits to us.a particular proof that wine was 
made in England during the period preceding the conqueft. 
And after the conqueft the biihop ot Ely appears to have 
received at leaft three or four tuns ot wine annually, a* 
tythes, from the produce of the vineyards in Ins diocefe ; 
and to have made frequent refervations in his leaies ot a cer- 
tain quantity of wine for rent. A plot of land in London, 
which now forms Eall-Smithfield and iome adjoining (treats, 
was withheld from the religious houfe within Aldgate by 
four lucceffive contlables o'- the Tower, in the reigns of Ru- 
ins, Henry, and Stephen, and made by them into a vineyard 
to iheir great emolument and profit. In the old accounts 
of redtorial and vicarial revenues, and in the old regiffers of 
ecdefiaftical fuits concerning them, the tithe of wine is an 
article that frequently occurs in Kent, Surry, and other- 
counties. And the wines ol Gloucefterfhire, within a cen- 
tury after the conqueft, were little inferior to the French in- 
fweetnefs. The beautiful region of Gaul, which had not a 
fingle vine in the days of Ctefar, had numbers fo early as the 
time of Strabo. The Couth of it was particularly (locked 
with them; and they had even extended themfdvss into the 
interior parts of the country : But the grapes of the latter 
did. not ripen kindly France was famous for its vineyards 
in tire reign of Vefpafian. and even exported its wines into 
Italy. The whole province of Narbonne was then covered 
with vines: and the wine-merchants of the country were re- 
markable for all the knavifh dexterity of our modern brew- 
ers, tinging it with fnaoke, colouring it (as was lufpefted) 
with herbs and noxious dyes, and even adulterating the tafte 
and appearance with aloes. And, as our firft vines would 
be traniplanted from Gaul, fo were in all probability thofe- 
of the AHobroges in Franche Compte. Thefe were pecu- 

Vfffs. 

liarly fitted for cold countries, 
frofts of the advancing winter. 

They ripened even in the- 
And they were of the lame 

colour- 
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colour, and feertt to have been of the fame fpecies, as the 
black Mufcadines of the prefent day, which have lately been 
tried in the idand, I think, and found to be fitteft for the 
climate. Thefe were pretty certainly brou fot into Britain 
a little after vines had been carried over all the kingdoms of 
Gaul, and about the middle of the third century; when the 
numerous plantations had gradually fpread over the iace of 

■the latter, and muft naturally have continued their progrefs 
into the former. 

The Romans, even nearly to the days of Luctillug, were 
very f^Mom able to regale themfelves with wine. Very little .1^ 1 *   fo A tir\rpfcrn was then rnifed in the compafs of Italy. And the foreign 
wines were fo dear, that they were rarely produced at an 
entertainment; and when they were, each gueil v/as indulged 
only with a fingle draught. But in the feventh century of 
Rome, as their conquefts augmented the degree of their 
wealth, and enlarged the fphere of their luxury, wines be- 
came the obje& of particular attention. Many vaults were 
conftru&ed, and good flocks of liquor depoiited in them. 
And this naturally gave encouragement to the wines of the 
country. The Falernian role immediately into great re- 
pute ; and a variety of others, that of Florence among the 
reft, fucceeded it about the clofe of the century. And the 
more wefterty parts of the European continent were at 
once fubjefted to the arms, and enriched with the vines, of 

But the fcarcity of the native, and dearnefs of the foreign, 
wines in that country, feveral ages before the conqueft of 
Lancaflrire, had called out the fpirit of invention, and occa- 
iioned the making of fa&itious wines. Thefe were ftill con- 
tinued by the Romans, and naturally taught to the Britons. 

thev were made of almoft all the products of the or- 
chard and garden, the pear, the apple, mulberry, fervis, and 
rofe. Two of them, therefore, were thofe agreeable liquors 
which we ftill denominate cycler and perry. The latter 
would be called pyrum by the Romans, and is therefore call- 
ed perry or pear-water by us. And the former aftumed 
among the Romans the appellation at Jicera, which was col- 
loquially pronounced by them fidera, as the fame pronunci- 
ation of it among the prefent Italians fliows; and retains 
therefore the denomination of cyder among ourfelves. 

VITREOUS Humour of the eye. See Anatomy, 
»° 142. , r r 

VITRIFICATION, in chemiftry, the convernon of a 
body into glafs by means of fire. See Gi.ass. 

VITRIOL, a compound fait, formed by the union of 
iron, copper, or zinc with the fulphuric acid. It is of three 
colours, white, blue, and green, according to the metal. 
See Chemistry-//!^*:- 

VITRIOLATED, among chemifts, fomething impreg- 
nated, or fuppofed to be fo, with vitriol or its acid. 

VITRIOLIC acid. See Sulphuric Acid and Chemis- 
TKY-Index. 

VITRUVIUS POLLIO (Marcus), a very celebrated 
Roman architect, was, according to the common opinion, 
born at Verona, and lived in the reign of Auguftus, to 
whom he dedicated his excellent treatife on -architeaure, di- 
vided into ten books. William Finlander’s edition of this 
celebrated work is efteemed. Claudius Perrault has given 
an excellent tranflation of it in French, with learned notes. 
There are alfo feveral Englifh tranfiations of Vitruvius. 

VITUS’s Dance. See Medicine, n° 284. 
VIVERRA, THE weased ; a genus of quadrupeds be- 

longing to the order of ferae. They have fix fore-teeth, 
the intermediate ones being fhorter, and more than three 
grinders, and the claws are exferted. There are 27 fpecies, 
the principal of which are, 

] V I V 
1. The ichneumon, with the tail tapering to a point, and Viverri 

the toes diftant from each other; inhabits Egypt, Baibary, ^ 
India and its iflands It is there a moft ufeful animal, be- 
ing an inveterate enemy to the ierpents and other noxious 
reptiles which infefl the torrid zone : it attacks without . 
dread that moft fatal ok ferpents the Naja, or Cobra de Ca- 
pello; and fhould it receive a wound in the combat, inftant- 
ly retires, and is laid to obtain an antidote from a certain 
herb (according to, Sparmann the ophiorbi%a)‘, after which it 
returns to the attack, and feldom fails of viftory : it is a 
great deftroyer of the eg2,s of crocodiles, which it digs out 
of the land; and even kills multitudes of the young of thofe 
terrible reptiles : it was not therefore without reaion that 
the ancient Egyptians ranked the ichneumon among their 
deities. This animal is at prefent domefticated and kept in 
houfes in India and in Egypt, for it is more ufeful than a 
cat in deftroying rats and mice ; and grows very tame. It 
is very adive ; fprings with great agility on its prey ; will 
glide along the ground like a ferpent, and feem as if with- 
out feet. It fits up like a fquirrel, and eats with its fore- 
feet, catching any thing that is flung to it. It is a great 
enemy to poultry, and will feign itfelf dead till they come 
within reach : loves filh ; draws its prey, after fucking the 
blood, to its hole. Its excrements are very fetid ; when it 
fleeps, it brings its head and tail under its belly, appearing 
like* a round ball, with two legs flicking out. Rumphius 
obferves how IkilfoUy it feizes the ferpents by the throat, 
foas to avoid receiving, an injury; and Lucan beautifully de- 
feribes the fame addrefs of this animal in conquering the 
Egyptian afp. 

2. The vulpecula, or ftifhng weafel, has a fliort {lender 
nofe ; fhort ears and legs; black body, full of hair ; the tail 
long, of a black and white colour; length from nofe to tail 
about 18 inches. It inhabits Mexico, and perhaps other 
parts of America. This and fome other fpecies are remark- 
able for the peftiierous, fuffocating, and moft fetid vapour 
they emit from behind, when attacked, purfued, or fright.* 
ened : it is their only means ©t defence. Some turn their 
tail to their enemy, and keep them at a diftance by a fre- 
quent crepitus; and others ejaculate their urine, tainted with 
the horrid effluvia, to the diftance of 18 feet, i he purfuers 
are flopped with the terrible flench. Should any of this li- 
quor fall into the eyes, it almoft occafions blindnefs : if on 
the clothes, the fmell will remain for feveral. days, in fpite 
of all waffling; they muft even be buried in treffl foil, in 
order to be fweetened. Dogs that are not true bred, run 
back as foon as they perceive the fmell: thole that have 
been ufed to it, will kill the animal 5 but are often obliged 
to relieve themfelves by thrufting their nofes into the ground. 
There is no bearing the company of a dog that has killed 
one for feveral days. Profeflor Kalm was one night m.great 
danger of being fuffocated by one that was purfued into a 
ho life where heflept; and it affefted the cattle fo, that they 
bellowed through pain. Another, which was killed by a 
maid-fervant in a cellar, fo affe&ed her with its flench, that 
ffle lay ill for feveral days ; all the provifions that were in 
the place were fo tainted, that the owner was obliged to 
throw them away. Notwith(landing this, the fleffl.is rec- 
koned good meat, and not unlike that of a pig; but it mult 
be flcinned as loon as killed, and the bladder taken carefully 
out. It breeds in hollow trees, or holes under ground, or 
in clefts of rocks ; climbs trees with great agility ; kills 
poultry; eats eggs, and deftroys young birds. 

3. The zibetha, or civet-cat, has fflort rounded ears; the 
back and fides cinereous, tinged with yellow, marked with 
large duflcy fpots difpofed in rows ; the hair coarfe ; that 
on the top of the body longeft, Handing up like a mane 5 
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the tail fometimes wholly black ; fometimes fpotted near 
the bafe ; length, from nofe to tail, about two feet three 
inches; the tail 14 inches ; the body pretty thick. It inha- 
bits India, the Philippine Ifles, Guinea, Ethiopia, and Ma- 
dagafear. The iamous drug mufk, or civet, which is pro- 
duced from an aperture between the privities and the anus, 
in both fexes, is iecreted from certain glands. The perfons 
who keep them procure the mufk by feraping the inftde 
of thi; bag twice a-wcek with an iron fpatula, and get about 
a d’-am each time : but it is feldom fold pure, being gene- 
rally mixed with fuet or oil, to make it more weighty. The 
males yield the mod, efpecially when they are previoufly 
irritated. They are fed, when young, with pap made of 
millet, with a little flefh or fifh; when old, with raw flefh. 
In a wild date, they prey on fowl. Thefe animals feem 
not to be known to the anciei.vs *. it is probable the drug 
was brought without their knowing its origin ; for it is 
certain the fire gentlemen in Rome ufed perfumes. 

VIVES, in farriery. See there, $ xiv. 
VIVIPAROUS, in natural hiftory, an epithet applied 

to fuch animals as bring forth their young alive and per- 
fed ; in contradidindion to thole that lay eggs, which are 
called owparous animals. 

UKRAINE, a large country of Europe, lying on the 
botders of Turkey in Europe, Poland, Ruffia, and Little 
Tartary. Its name properly lignifies a frontier. By a treaty 
fcerween Ruffia and Poland in 1693, the latter remained in 
pofleffion of all that part of the Ukraine lying on the weft 
fide of the river Dnieper, which is but indifferently cultiva* 
ted ; while the country on the eaft fide, inhabited by the 
Coffacs, is in much better condition. The Ruffian part is 
comprifed in the government of Kiof; and the emprefs of 
Ruffia having obtained the Polifh palatinate o.1 Kiof, by the 
treaty of partition in 1793, the whole of the Ukraine, on 
both fides of the Dnieper, belongs now to that ambitious 
and formidable power. The principal town is Kiof. 

ULCER, in furgery. See Chap. IV. Sed. 1. 
Ulcer, in farriery. See Farriery, Sed. 28. 
ULEX, in botany : A genus of plants of the clafs of 

diadelphia, and order of dt andria ; and in the natural fyftem 
arranged under the 32d order, Papilionacex. The calyx 
confifts of two leaves quinouedentate ; pod almoft covered 
by the calyx. There are two fpecies ; one of which, the 
Europaus, the furze, gorfe, or whin, is a native of Britain; it 
is too well known to need defeription. Its ufes, however, 
are many ; as a fuel where wood and coals are fcarce ; and 
as hedge-wood upon light barren land : its ufe as horfe pro- 
vender too feems to be fully proved though not yet efta- 
blifhed See Agriculture, n° 47. and Fence. 

UI.<rETEA, one «f the Society Ifiands. This ifland is 
about 21 leagues in circuit. Its produdions ai-e plantains, 
cocoa nuts, yams, hogs, and fowl ; the two latter of which 
arc fcarce. 'Die foil on the top of one of the hills was 
found to be a kind of Ifone marie ; on the Tides were found 
fome fcattered flints, and a few fmall pieces of a cavernous 
or Ipongy Hone lava, of a whitifh colour, which feemed to 
contain Tome remains of iron, fo that it may poffibly be here 
lodged in the mountains in a great quantity. Nothing was 
fcen on this ifland to diftinguifh either its inhabitants,, or 
their manners, from the other neighbouring ifiands. The 
firft Europeans who landed on this fhore were Mr (now 
Sir Jofeph) Banks and Dr Solander; they were received by 
the natives in the moil courteous manner, reports concerning 
them having been their harbingers from Otaheite. Every 
body feemed to fear and refped* them, placing in them at 
the lame time the utmoft confidence : behaving, as if con- 
feious that their vifitors poflefTed the power of doing them 
miichief without a difpofition to make ufe of it. 

U liter. 
 Y—* 
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ULIGINOUS, in agriculture, an appellation given to a tJliginou* 

moift, mooriih, and fenny foil. 
ULLAGE, in gauging, is fo much of a cafk or other 

veffel as it wants of being full. 
ULM, a free and imperial city of Germany, in the circle 

of Swabia, feated on the river liler. It is a pretty large 
place, defended by fortifications ; and the inhabitants are 
Proteftants. Here the archives of the circle are depofited, 
and it carries on a very great trade. The eledlor of Bava- 
ria became mafter of it, in 170?, by a firatagem ; but, in 
1704, the French being vanquifhed at the battle of Hoch- 
ftet, the Bavarians furrendered it by capitulation. The 
Roman Catholics have but two churches, all the reft be- 
longing to the Proteftants. E. Long. 10. 12. N. Lat. 

48. 25. 
ULMUS, in botany : A genus of plants belonging to 

the clafs of pentandria, and order of digynia ; and in the na- 
tural fyftem arranged under the 33d order, Scabrid*. The 
calyx is quinquehd ; there is no coiolla. The fruit is a 
dry, compiefled, membranaceous berry. There are three 
fpecies, one of which is a native of Britain. The cam- 
pejlris, common elm. The leaves are rough, oval, pointed^ 
doubly ferrated, unequal at the bafe. Bark of the trunk 
cracked and wrinkled. Fruit membranous. The montana, 
or wych elm, is generally reckoned a variety of this fpe- 
cies. 

All the forts of elm may be either propagated by layers 
or fuckers taken from the roots of the old trees, the latter 
of which is generally pradlifed by the nurfery.gardeners : 
but as thefe are often cat up with indifferent roots, they 
often mifearty, and render the fuccefs doubtful; whereas 
thofe which are propagated by layers are in no hazard, and 
always make better roots, and come on falter than the other, 
and do not fend Tnit fuckers from their roots in fuch plen- 
ty, for which reafon this method fhould be more univerfally 
praftifed. 

The elm delights in a fliff ftrong foil. It is obfervablej. 
however, that here it grows comparatively flow. In light: 
land, eipecially if it be rich, its growth is very rapid ; but its 
wood is light, porous, and of little value, compared with that 
which grows upon ftrong land; which is of a clofer ftronger 
texture, and, at the heart, will have the colour, and almoft 
the heavinefs and the hardnefs, of iron : On fuch foils the 
elm becomes profitable, and is one of the trees which ought 
in preference to all other's to engage the planter’s atten- 
tion. 

ULSTER, the mod northerly province of Ireland. In 
Latin k is called U/tonia, in Irifh Cm Guilty and gives the 
title of earl to the dukes of York of the royal family. It 
is bounded by the Atlantic Ocean on the weft, St George’s^ 
Channel and the Irifh Sea on the eaft, the Deucaledonian 
Ocean on the north, and on the Youth and fbuth-weft the 
provinces of Leinfter and Connaught. Its greateft length; 
is near 120 miles, its breadth about 100 ; and its circum- 
ference, including the windings and turnings, 460 ; con- 
taining 9 counties, 58 market-towns and boroughs, 1 arch- 
biftroprie, 6 bifhopries, and 214 parifhes. Ulfter abounds-. 
in lakes and rivers, which fupply it with variety of fine fifh,. 
efpecially falmon, befides what it has from the fea, with 
which a great part of it is bounded. 'The fouthern parts 
of it are rich, fertile, well cultivated, and inclofed ; but the 
greater part of the northern is open and mountainous.— 
The towns of this province are in general the neateft and 
beft built of any in Ireland, as well as the farm honfes j 
which in moft parts of the kingdom are con ft rudted of no 
better materials than clay and ft raw. The inhabitants of 
Ulfter are alfo more like the Englifh in their manners and 
dialect than thofe uf the other three provinces : for as it 

includes 
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»-UUe^f jn^luden within itfelf thu whole, or by fa? the greater pan, 

I' of the linen manufactory, the bell branch of trade in the 
Umbellara^k^^n^ they have confequently the irreateft intercourfe 

wjtp England, An Enrjilhman, in fame parts of it, in- 
deed, will imagine himfelf, from the (imilarity ot their lan- 
guage and manners, in his own country. This province 
had anciently petty kings of its own. It was firlt fubjech- 
ed to the Englifh in the reign of Henry II. by John Cour- 
cy, the firft who bore the title of earl of Uljler; but it af- 
terwards threw off the yoke, and was never entirely reduced 
till the reign of James I. when great numbers of Scots by 
his encouragement went and fettled in it. 01 thefe, moft. 
of the prefent inhabitants are the delcendants. This pro- 
vince was the firlt and principal Icene of the bloody maf- 
facre in 1641. 

ULTERIOR, xu geography, is applied to fome part 
a country or province, which, with regard to the reft of 
that country, is fxtuated on the farther hde of the river, 
fountain, or other boundary, which feparates the two 
countries. 

ULTRAMARINE, a beautiful blue colour ufed by 
the painters, prepared from the lapis lazuli by calcination. 

ULTRAMONTANE, fomething beyond the moun- 
tains. The term is principally applied in relation to France 
and Italy, which are feparated by the .A Ips. 

ULVA, in botany ; a genus of plants of the clafs of 
eryptovemiay and order of alga. 'I he tnj&ification is in- 
clofed in a diaphanous membrane. There are 17 fpecies ; 
1 2 of which are Britifti plants. 

They are all feifile, and without roots, and grow in 
ditches and on ftones along the fea coaft. None of them are 
applied to any particular ufe different from the reft of the 
a'lgf?, except perhaps the umbilicalh, which in England is 

' pickled with fait and preferved in jars, and afterwards ftew- 
td and eaten with oil and lemon-juice. This fpecies, call- 
ed in Englifh the navel laver, is flat, orbicular, iefiile, and 
coreaceous. 

ULUG BEIG, a Perfian prince and learned aftronomer, 
was defeended from the famous Tamerlane, and reigned at 
Samarcand about 40 years ; after which he was murdered 
by his own fon in 1449. His catalogue of the fixed ftars, 
re&ifted for the year 1444, was publifhed at Oxford by Mr 
Hyde, in 1665, with learned notes. Mr Hudfon printed 
in the Englifh Geography Ulug Beig’s Tables of the 
Longitude and Latitude ot Places; and Mr Greaves pub- 
iilhed, in Latin, his Aftronomical Epochas, at London, in 
j 65:0- See Astronqm Y-jWf*. 

ULYSSES, king of Ithaca, the fon of Laertes, and fa- 
ther of Telemachus, and one of thofe heroes who contribu- 
ted moft to the taking of Troy. After the deftru&ion of 
that city, he wandered for 10 years; and ?.t laft returned to 
Jthaca, where, with the afftftance of Telemachus, he killed 
Antinous and other princes who intended to tparry his wife 
Penelope and feize his dominions. He at length relL,ned 
the government of the kingdom to his ion Teltmachus ; and 
was killed by I’elegonus, his Ion by Circe, who did not know 
him. This hero is the 1'ubjeft ol the Odyffey. 

UMBELL A, an umbel, in botany : A fpecies of re- 
ceptacle ; or rather a mode of flowering, in which a number 
of'flender footllalks proceed from the fame centre, and rile 
to an equal height, fo as to form an even and generally 
round iurface at top. See Botany. 

UMBELLATiE, the name of a clafs in Ray’s and 
Tournefort’s methods, confiding of plants whofe flowers 
grow in umbels, with five petals that are often unequal, and 
two naked feeds that are joined at top and feparated below. 

The fame plants conftitate the 45th order of Linnaeus’s 
fragments of a Natural Method. See Botany. 

4 

UMBELLIFEROUS plants, are iVh as have their 
tops branched and Spread out like an umbrella. ^ " | 

UMBER, or Umbr,e, in natural hiftory, a foflil brown ^ I L 
or blackifh fubftance, ufed in painting; fo called iromOmbria, gQC, 
the ancient name of the duchy of Spoleto in Italy, whenc it —*yx 
was firft obtained 5 diluted with water, it ferves to make a 
dark brown colour, ulually called with us an hair colour. 

Dr Hill and Mr da Cofta con fide r it as an earth of the 
ochre kind. It is round in Egypt, Italy, Spain, and Ger- 
many ; in Cyprus alfo it is found in large quantities ; but 
what we have brought into England is principally from dif- 
ferent parts of the Turkiih diminions. But it might be 
found in confiderable plenty alfo in England and Ireland, if 
properly looked after, feveral large maftes of it having been 
thrown up in dig -ring onMendip hills in Somerietfhire, and in 
the county of Wexford in Ireland : it is alio fome times found 
in the veins of lead ore both in Derbyfhire and Flintfhire. 

UMBILICAL, among anatomifts, fomething relating to 
the umbilicus or navel. 

UMBRELLA, a moveable canopy, made of filk or other 
cloth fpread out upon ribs of whale-bone, and fupported by a 
Itaff, to ptoted a peifon from rain, or the fcovching beams of 
the fun. 

UMPIRE, a third perfon chofen to decide acontroverfy 
left to arbitration. 

UNCI A, in general, a Latin term, denoting the twelfth 
part of any thing ; particularly tlie twelfth part of a pound, 
called in Englifh an ounce ; or the twelfth part of a foot, 
called an inch. ^ 

UNCTION, the ad of anointing or rubbing with oil 
or other fatty matter. 

Unction, in matters of religion, fs ufed for the charac- 
ter conferred on facred things by anointing them with oil, 
Undions were very frequent among the Hebrews. They 
anointed both their kings and high-priefts at the ceremony 
of their inauguration. They alfo anointed the lacred vef- 
fels of the tabernacle and temple, to iandify and conlecrate 
them to the fervice of God. The undion of kings is fup- 
pofed to be a eereipony introduced very late among the 
Chriftian princes. It is faid that none of the emperors 
were ever anointed before Juftinian or Juftin. The empe- 
rors of Germany took the pradtee from thole of the eaitera 
empire : king Pepin of France was the firft who received; 
the unction. In the ancient Chriftian church, undion al- 
ways accompanied the ceremonies of baptifm and confirma- 
tion. Extreme undion, or the anointing perfons in the 
article of death, was alfo pradifed by the ancient Chrifti- 
ans, in compliance with the precept of St James, chap. v. 
14th and 15th verfes; and this extreme undion the Komiflt 
church has advanced to the dignity of a facrament: It is 
adminittered to none but fueb as are affeded with lome 
mortal difeafe, or in a decrepit age. It is refuled to im- 
penitent-perions, as alfo to criminals. The parts to be 
anointed are the eyes, the ears, the noftrils, the mouth, the 
hands, the feet, and the reins. The laity are anointed in 
the palms of the hands, but priefts on the back of it; be- 
caufe the palms of their hands have been already confecra- 
ted by ordination. 

The oil with which the ftek perfon is anointed reprefents 
the grace of God, which is poured down into the foul, and 
the prayer ufed at the time of anointing expreffes the re- 
miflion of fins thereby granted to the Tick perfon ; for the 
prayer is this: “ By this holy undion, and his own moft 
pious mercy, may the Almighty God forgive thee what- 
ever fins thou haft committed iy the fight f when the eye8

j,<rj, $ 
are anointed ; by the hearing, when the ears arc anointed ;aJ) ^ 
and fo of the other fenfes *. 

UNDECAGGN, is a regular polygon of 11 fides- lf r'f 
UNDE*^ : 
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UNDECEMVIR, a magiftrate among the ancient A- 

theniana, who had 10 other colleagues or aflbciates joined 
with him in the fame commiffion. The fun&ions of the 
undecemviri at Athens were much the fame as thofe of the 
hteprevots de marechaujje in France. They took care of the 
apprehending of criminals; fecured them in the hands of 
juitice and when they were condemned, took them again 
into cuftody, that the fentence might be executed on them. 
They were chofen by the tribes, each tribe naming its own; 
and as the number of the tribes after Callifthenes was but 
jo, which made 10 members, a fcribe or notary was added, 
which made the number i r. 

UNDERSTANDING. See Metaphysics and Lo- 
<JIC. 

UNDER WALD, a canton of SwifTerland, and the 
fixth in rank. It is bounded on the north by the canton 
of Lucern and by the Lake of the Four Cantons, on the 
■eaft by the high mountains which feparate it from the can- 
ton of Bern, and on the welt by the canton of Bern. The 
religion of this canton is the Roman Catholic. 

UNDERWOOD, is coppice, or any wood that is not 
accounted timber. 

UNDULA1 ION, in phyfics, a kind of tremulous mo- 
tion or vibration obfervable in a liquid, whereby it alternate- 
ly rifes and falls like the waves of the fea. 

UNGUENT, in medicine and furgery, a topical remedy 
or compofrtion, chiefly ufed in the dreffiug of wounds or 
blilters. See Pharmacy, n°635. 

UNICORN, an animal famous among the ancients, and 
•thought to be the fame with the rhinoceros. See Rhino- 
ceros. 

Sparmann informs us, that the figure of the unicorn de- 
feribed by the ancients has been found delineated by the 
Snefe Hottentots on the plain furface of a rock in Caffraria; 
and therefore conje&ures, that fuch an animal either does ex- 
ill at prefent in the internal parts of Africa, or at lealt once 
did fo. Father Lobo affirms that he has feen it. 

UmcoRN-F'i/h. See Monobon. 
UNIFORM, denotes a thing to be fimilar, or confiftent 

either with another thing, or with itfelf, in refpeft of fii- 
,gure, ftniftiire, proportion, or the like; in which fenfe it 
hands oppofed to difform. 

UNIFORMITY, regularity, a fimilitude or refemblance 
between the parts of a whole. Such is that we meet with in 
figures of many fides, and angles refpedlively equal, and an- 
fwerable to each other. A late ingenious author makes 
beauty to coniilt in uniformity, joined or combined with va- 
riety. Where the uniformity is equal in two objefts, the 
beauty, he contends, is as the variety ; and where the varie- 
ty is equal, the beauty is as the uniformity. 

Uniformity, is particularly ufed far one and the fame 
form of public prayers, and adminiilration of facraments, 
and other rites, &c. of the church of England, preferibed 
by the famous flat. I Eliz. and 13 and 14 Car. IL cap. 4. 
called the /id of Uniformity. See Liturgy. 

UNION, a junction, coalition, or afFemblage of two or 
more different things in one. 

Union, or The Union, by way of eminence, is more par- 
ticularly ufed to exprefs the a<£l by which the two feparate 
kingdoms ol England and Scotland weie incorporated into 
one, under the title of The kingdom of Great Britain. This 
union, in vain attempted by king James I. was at length 
effe&ed in the year 1707, 6 Amine, when 25 articles were 
agreed to by the parliament of both nations ; the purport 
of the molt conliderable being as follows 1 

1. That on the firll of May j 707, and for ever after, the 
kingdoms of England and Scotland fliall be united into one 
kingdom, by the name of Great Britain, 

Vol. XVIII. Part II, 

2. The fuccefliort to the monarchy of Great Britain 
fhall be the fame as was before fettled with regard to that 
of England. 

3. The united kingdom fhall be reprefented by one par- 
liament. 

f 4- Fhere fhall be a communication of all rights and pri- 
yileges between the fubjedts of both kingdoms, except where 
it is otherwife agreed. 

9. When England raifes 2,000,0001. by a land-tax, 
Scotland ffiall raife 48,0001. 

16, 17. .1 he ftandards of the coin, of weights, and of 
meafures, ffiall be reduced to thofe ot England throughout 
the united kingdoms. 

18. The laws relating to trade, cuftoms, and the excife, 
ffiall be the fame in Scotland as in England. But all the 
other laws of Scotland fhall remain in force ; but alterable 
by the parliament of Great Britain. Yret with this cau- 
tion, that laws relating to public policy are alterable at the 
diferetion of the parliament ; laws relating to private right 
are not to be altered but for the evident utility of the peo- 
pie of Scotland. 

22. Sixteen peers are to be chofen to reprefent the peer- 
age of Scotland in parliament, and 45 members to fit in the 
houfe of commons. 

23. i he 16 peers of Scotland ffiall have all privileges of 
parliament; and all peers of Scotland ffiall be peers of Great 
Britain, and rank next after thofe of the fame degree at the 
time of the union, and fliall have all privileges of peers, ex- 
cept fitting in the houfe of lords, and voting on the trial of 
a peer. 

Thefe are the principal of the 25 articles of union, which 
are ratified and confirmed by ftatute 5 Ann. c. 8. in which 
ftatute there are alfo two afts of parliament recited; the 
one of Scotland, whereby the church of Scotian4, and alfo 
the four univerfities of that kingdom, are eftabliflied for ever, 
and all fucceeding fovereigns are to take an oath inviolably 
to maintain the fame ; the other of England, 5 Anme, c. 6* 
whereby the ads of uniformity of 13 Eliz. and 13 Car. II. 
(except as the fame had been altered by parliament at that 
time), and all other ads then in force for the prefervation 
of the church of England, are declared perpetual; and it 
is ftipulated, that every fubfequent king and queen (hall 
take an oath inviolably to maintain the fame v/ithin Eng- 
land, Ireland, Wales, and the town of Berwick upon 
Tweed. And it is enaded, that thefe two ads “ (hall for 
ever be obferved as fundamental and effential conditions of 
the union.” 

Upon thefe articles and ad of union, it is to be obferved, 
I. That the two kingdoms are fo infeparably united, that 
nothing can ever difunite them ; except the mutual confent 
of both, or the fuccelsful refiftance of either, upon appre- 
hending- an infringement of thofe points which, when they 
were feparate and independent nations, it was mutually iti- 
pulated ffiould be * fundamental and efiential conditions of 
the union.” 2. That whatever eli'e may be deemed “ fun- 
damental and effential conditions,” the prefervation of the 
two churches, of England and Scotland, in the fame Rate 
that they were in at the time of the union, and the mainte- 
nance of the ads of uniformity which efiabitfhed the litur- 
gy, are exprefsly declared fo to be. 3. That therefore any 
alteration in the conftitution of either of thefe churches, or 
in the liturgy of the church of England (unlefs with the 
content of the relpedNe churches, colledivcly or reprefeu- 
tatively given), would be an infringement of thefe “ funda- 
mental and effential conditions,” and greatly endanger the 
union. 4. That the municipal laws of Scotland are or- 
dained to be ftill obfervedun h ;-..part of the ifland, unlefs al- 
tered bypariiament; andaa the parliament has not yet thought 
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Unifon proper, except in a few inftances, to alter tlicm, they 0:111, with United Brethren obtained an edid for the public exercile ITnlttj 

II regard to the particulars unaltered, continue in full force. of their religion. This toleration was renewed in 1609, 
Brethren UNISON, in mufic. See Interval. and liberty granted them to ere it new churches. But aci- ^ 
^ _ UNIT, or Unity, in arithmetic, the number one; or one vil war which in 1612 broke out in Bohemia, and a violent 

fingle individual part of diicrete quantity. perfecution which followed it in 1621, occafioned the difper- 
UNITARIANS, in eccleliattical hiftory, a name given lion of their minifters, and brought great dittrefs upon the 

to thofe who conhne the glory and attribute of divinity to Brethren in general. Some of them fled to England, others 
the One only great and fupreme God, and Father of our to Saxony and Brandenburg, whillt many, overcome by the 
Lord Jefus Chrift. feverity of the perfecution, conformed to the rites of the 

UNITED Brethren, or Unites Fratrum, in ecclefi- church of Rome. One colony of thefe, who retained in 
aftical hiftory, a church of which many of our readers will 
think that an account fufficiently full has been given under 
the word Herrnhut. With that account, however, lome 
of the brethren have exprefled themfelves diflatisfied, in 
terms which might, without impropriety, be called acrimo- 
nious; and the prefent Editor of this Work, being convinced 
by his own experience how difficult it is to extract pure and 
unfophifticated truth from the perplexed writings of an^ry 
polemics, refolved, when he entered upon his laborious taftc, 
to permit every fe£t of Chnftians to plead its own caufe, 
upon the Angle condition of not loading its opponents with 
opprobrious epithets. He hopes therefore that the public 
will forgive him for inferting the following account of the 
rife, progrefs, worfhip, and difeipline, of the church of the 
United Brethren, extracted from a tedious manufeript fent to 
him by one of their clergy. He has faithfully abridged the 
narrative of his author ; but does not confider himfelf as un- 
tier any obligation either to maintain its truth, or to csnvidf 
it of falfehood. 

According to this writer, the church of the United Bre- 
thren took its rife in Moravia during the 14th century ; 
though in the fentence immediately following this aflertion, 
he fays, that it derived its origin from the Greek church in 
the gth century, when, by the inftrumentality of Metho- 
dius and Cyrillus, two Greek monks, the kings of Bulga- 
ria and Moravia being converted to the faith, were, together 
with their fufcjetts, united in communion with the Greek 
church. Methodius was their firll bifhop ; and for their 
ufe Cyrillus trar.flated the Scriptures into the Sclavonian 
language. 

The antipathy of the Greek and Roman churches is 
well known ; and by much the greater part of the brethren 
were in procefs of time compelled, after many ftruggles, to 
iubmit to the fee of Rapine. A few, however, adhering to 
the rites of their mother church, united themfelves in 1176 
to the Waldenfes, and fent miffionaries into many countries. 
In 1457 they were called fratres leg is Ckrijli, or brethren of 
the law of Chrift, becav.fe about that period they had 
thrown off all reverence for human compilations of the faith, 
profeffing Amply to follow the doctrines and precepts con- 
tained in the word of God. 

There being at this time no bifhops in the Bohemian 
church who had not fubmitted to the pap?.l jurifdi&ion, 
three priefts of the fociety of United Brethren were, about 
the year 1467, confecrated by Stephen biihop ot the Wal- 
denfes in Auftria (fee Waldenses) ; and thefe prelates, on 
their return to their own country, confecrated ten co-bi- 
ihops, or confeniors, from among the reft of the prefbyters. 
In 1523, the United Brethren commenced a friendly cor- 
refpondence. firft with Luther, and afterwards with Calvin 
and other leaders among the Reformers. A perfecution, 
which was brought upon them on this account, and fome 
religious difputes which took place among themfelves, 
threatened for a while the fociety with ruin ; but the dif- 
putes were in 1570 put an end to by a fynod, which de- 
creed that differences about non-efientials ffiould not deftroy 
their union ; and the perfecution ceafed in 1575, when the 

purity their original principles and practice, was, in 1722, 
conducted by a brother named Chrijiian David, trom Ful- 
neck in Moravia to Upper Lufada, where they put them- 
felves under the proteflion of Nicholas Lewis count of 
Zinzendorf, and built a village on his eftate, at the foot 
of a hill called Hutberg, or “ Watch Hill’> (fee Herrn- 
hut). The count, who foon after their arrival removed 
from Drefden to his eftate in the country, ftiowed every 
mark of kindnefs to the poor emigrants ; but being a zea- 
lous member of the church eftabliffied by law, he endea- 
voured for feme time to prevail upon them to unite them- 
felves with it, by adopting the Lutheran faith and difeipline. 
This they declined ; and the count, on a more minute in- 
quiry into their ancient hiitory and diiiinguifhing tenets, 
not only defifted from his firft pm pole, but became himfelf 
a convert to the faith and difeipline of the United Bre- 
thren. 

'I he fynod, which in 1570 put an end to the difputes 
which then tore the church of the Brethren into factions, 
had coniidered as non-effentials the diftinguiffiing tenets of 
their own fociety, of the Lutherans, and of the Calvinifts. 
In confequence of this, many of the Reformers of both thefe 
fedts had followed the Brethren to Herrnhut, and been re- 
ceived by them into communion ; but not being endued with 
the peaceable fpirit of the church which they had joined, 
they ftarted difputes among themfelves, which threatened 
the deftru&ion of the whole eftablifhment. By the indefa- 
tigable exertions of Count Zinzendorf thefe difputes were 
allayed; and ftatutes being in 1727 drawn up and agreed to 
for the regulation both of the internal and of the external 
concerns of the congregation, brotherly love and union was 
again eftabliffied ; and no fchifm whatever, in points of 
dodfrine, has Ance that period difturbed the church ot 
the United Brethren. 

In 1735 the Count, who under God had been the inftru- 
ment of renewing the Brethren’s church, was confecrated 
one of their bifhops, having the year before been examined 
and received into the clerical orders by the Theological Facul- 
ty of Tubingen. Dr Potter, then archbifhop of Canter- 
bury, congratulated him upon this event, and promifed his 
affiftance to a church of confefibrs, ©f whom he wrote in 
terms ot the highell refpeeft for their having maintained 
the pure and primitive faith and difeipline in the midft of 
the moft tedious and cruel perfecutions. That his Grace, 
who had ftudied the various controverAes about church- 
government with uncommon fuccefs, admitted the Mora- 
vian epifcopal fucceffion, we know from the moft unque- 
ftionable authority ; for he communicated his fentiments on 
the fubjeti to Dr Seeker while bifhop of Oxford, and from 
his Lordfhip they came through a dignitary of the church 
of England to the compiler of this article. In conformity 
with thefe fentiments of the archbilhop, we are allured that 
the parliament of Great Britain, after mature inveltigation, 
acknowledged the Unitas Fratrum to be a Proteftant epiA 
copal church ; and in 1794 an aft was certainly palled in 
their favour. 

We have elfewhere (fee Herrnhut) mentioned the 
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favourable report that was made to the court of Drefden 
by a deputation which was appointed to examine into the 
principles and pra&ices of the United Brethren; of which 
the confequence was, a toleration through all Saxony, as 
well as in Upper Lufatia. It is, however, acknowledged 
by the author of the manufcript which we are abridging, 
that feme of the converts to the faith and difcipline of the 
Unit us Fratrum, having previoufly imbibed extravagant no- 
tions, propagated them with zeal among their new friends, 
in a phrafeology extremely reprehenfible; and that Count 
.Zinzendorf himfelf fometimes adopted the very improper 
language of thofe fanatics, whom he wifhed to reclaim from 
their errors to the fobernefs of truth ; but it is added, that 
much of the extravagance and abfurdity which has been at- 
tributed to the Count, is not to be charged to him, but to 
thole perfons who, writing his extempore fermons in fhort 
hand, printed and publifhed them without his knowledge or 
confent. This account of the matter appears indeed ex- 
tremely probable ; and it is but juftice to the Count to ac- 
knowledge, that he feems to have been very delirous to dif- 
claim the improper expreffions, and to vindicate his church 
from countenancing that impurity which, whether juilly or 
not, was attributed to himfelf. 

This eminent benefaftor to the United Brethren died in 
1760 ; and it is with reafon that they honour his memory, 
as having been the inftrument by which God reftored and 
built Up their church. But they do not regard him as their 
bead, nor take his writings, nor the writings of any other 
man, as the ftandard of their doftrines, which they profefs 
to derive immediately from the word of God. 

It has been already obferved, that the church of the Uni- 
ted Brethren is epifcopal; but though they confider epif- 
copal ordination as neceffary to qualify the fervants of the 
chureh for their refpeftive fundliona, they allow to their bi- 
fliops no elevation of rank or pre-eminent authority ; their 
church having from its firft ellablilhment been governed by 
fynods, confuting of deputies from all the congregations ; 
and by other lubordinate bodies, which they call conferences. 
I he lynods, which are generally held once in feven years, 
are called together by the elders who were in the former fy- 
nod appointed to fuperintend the whole -unity. In the 
firft fitting a prehdent is chofen, and thefe elders lay down 
their office ; but they do not withdraw from the alfembly, 
for they, together with all biffiops,civtles, or lay-el- 
ders, and thofe minilters who have the general care or in- 
Inedlion offeveral congregations in one province, have feats 
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lion, which does not, after being thoroughly weighed, appear 
to the afletnbly eligible in itfelf. 

In every fynod the inward and outward ftate of the u- 
nity, and the concerns of the congregations and miffions, 
are taken into confideration. If errors in doftrine or de- 
viations in pra&ice have crept in, the fynod endeavours not 
only to remove them, but by falutary regulations to prevent 
them for the future. It confiders how many bilhops are to 
be confecrated to fill up the vacancies occafioned by death; 
and every member of the fynod gives his vote for fuch of 
the clergy as bethinks beft qualified. Thofe who have the 
majority of votes are taken into the lot, and they who are 
approved are confecrated accordingly; but by coufecra- 
tion they are veiled with no fuperiority over their Brethren, 
fince it behoves him who is the greateft to be the fervant 
of all. 

Towards the conclufion of every fynod, a kind of execu- 
tive board is chofen, and called the Elder's Conference of the 
Unity. At prefent it confifts of 13 elders, and is divided 
into four committees or departments: 1. The m'ljfion's de- 
partment, which fuperintends all the concerns of the mif- 
fions into Heathen countries. 2. The helper's department, 
which watches over the purity of do&rine and the moral 
conduft of the different congregations. 3. The fervant's 
department, to which the economical concerns of the Uni- 
ty are committed. 4. The overfeer's department, of which 
the bufinefs is to fee that the conftitution and difcipline of 
the Brethren be everywhere maintained. No refolution, 
however, of any of thefe departments has the fmalleft force, 
till it be laid before the afferr.bly of the whole Elder's Con- 

ference, and have the approbation of that body. The pow- 
ers of the Elder’s Conference are indeed very extenfive. Be- 
fides the general care which it is commiffioned by the fynods 
to take of all the congregations and miffions, it appoints 
and removes every fervant in the unity, as circumftances may 
require ; authorifes the bifhops to ordain prefbyters or dea- 
cons, and to confecrate other bifhops ; and, in a word, tho’ 
it cannot abrogate any of the conftitutions of the fynod, or 
*tiadl new ones itfelf, it is poffeffed of the fupreme executive 
power over the whole body of the United Brethren. 

Befides this general conference of elders, which fuper- 
intends the affairs of the whole unity, there is another 
conference of elders belonging to each congregation, which 
direfts its affairs, and to. which the bifhops and all other 
minillers, as well as the lay-members of the congregation, 
are fubjeft. This body, which is called the Elder's Con- 

United 
Brethren. 

in the fynod without any particular eleftion. The other ference of the Congregation, coxsWlcs,, i. Of the minifler as pre- 
members are, one or more deputies fent by each congrega- 
tion, and iuch minifters or miffionaries as are particularly 
called to attend. Women approved by the congregations 
are alfo admitted as hearers ; and are called upon to give 
their advice in what relates to the minifterial labour among 
their fex; but they have no decifive vote in the fynod. The 
votes of all the other members are equal. 

In queftions of importance, or of which the confequences 
cannot be forefeen, neither the majority of votes nor the 
unanimous confent of all prefent can decide ; but recourfe is 
had to the lot. For adopting this unufual mode of deci- 
ding in ecclefiaftical affairs, the Brethren allege as reafons 
the pradlices of the ancient Jews and the apoftles ; the in- 
fufficiency of the human underftanding amidft the beft and 
pureft intentions to decide for itfelf in what concerns the 
adminiftration of Chriff’s kingdom ; and their own confi. 
dent reliance on the comfortable promifes that the Lord Je- 
lus will approve himfelf the head and ruler of his church. 
The lot is never made ufe of but after mature deliberation 
and fervent prayer ; nor is any thing fubmitted to its deci- 

iident, to whom the ordinary care of the congregation is 
committed, except when it is very numerous, and then the 
general infpedlion of it is entrufted to a feparate perfon, call- 
ed the Congregation Helper ; 2. Of the warden, whofe of- 
fice it is to fuperintend with the aid of his council all out- 
ward concerns of the congregation, and to affift every indi- 
vidual with his advice ; 3. Of a married pair, who care par- 
ticularly for the fpiritual welfare of the married people ; 4. 
Of a fingle clergyman, to whofe care the young men are more 
particularly committed ; and, 5. Of tlx>fe women, who aftiit 
in caring for the fpiritual and temporal welfare of their own 
fex, and who in this conference have equal votes with the 
men. As the Elder's Conference of each Congregation is ,an- 
fwerable for its proceedings to the Elder's Conference of the 
Unity, vifitations from the latter to the former are held from 
time to time, that the affairs of each congregation, and the 
condudt of its immediate governors, may be intimately 
known to the fupreme executive government of the whole 
church. 

We have already mentioned the epifcopacy of the Bre- 
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United thren, and the very limited powers of their biihops; and 

Breth'en, ]-iave to that, in their opinion, epifcopal confecration 
United , r ‘ r i 

Provii ce? ^oes not confer any power to piende over one or more con- 
■ 'V-~. 1 gre^ations ; and that a bifliop can diicharpe no office but 

by the appointment of a fynod, or of the Elder’s confe- 
rence ot the Unity. Prefbyters among them can perform 
every funftion of the bifhop except ordination ; for if we 
underftand the manufeript before us, he confirms by the 
laying on of hands young per funs when they firll become 
candidates for the communion. IX'acons are affiflants to 
the prefbyters much in the fame way as in the church of 
England ; and in the Brethren’s churches deacondfes are re- 
tained, for the purpofe of privately admonifhing their own 
iex, and vifking them in their fickrefs: but though they are 
iolemnly bleffed to this office, they are net permitted to 
teach in public, and far leis to adminifter the facraments. 
They have hkewife feniorts civiles, or lay-elders, in contra- 
diftinftion to fpirkual elders or bifhops, who are appointed 
to watch over the conftitution and difeipline of the Unity 
of the Brethren j over the obfervance of the laws of the 
country in which congregations or miffions are eftabhfhed ; 
and over the privileges granted to the Brethren by the go- 
vernments under which they live. They do not confider a 
regular courfe of literary education as at all neceffary to 
qualify perfons for admiffion into orders, provided they pof- 
lefs a thorough knowledge of the word of God, wdiat they 

and a well regulated zeal to 
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yffel, Zutphen, and Utrecht. They are bounded, on the United 
weft by the German Ocean ; on the call by the circle of lll)vincet, 
Wcftphalia; and on the fouth by Flanders, Brabant, and 
the duchy of Cleves. T hey compole ihe greateft part of 
the ancient Batavia, whofe inhabitants were formerly fo j 
much renowned for their valour. Under the Romans they Batavians 
w-ere exempt from impofts and taxes, in confluence of‘n highe. 
bearing the honourable title of Allies of the Republic. dertheR 

The Netherlands came into the poffeffion of the houfe ofmans> °" 
Auftria by the marriage of Mary of Burgundy with the a 
emperor Maximilian : but on that prince’s religning the im- Fah under 
perial crown, the i 7 provinces of the Netherlands devolved^1?® 
of right on Don John of Spain ; but he and his iucceiiorgp^ 
Philip le Beau dying in a fhort time after, they, in i5°5j 
fell under the dominion of Charles- V. at that time a mi-* 
nor. 

At this period the feven provinces, which now compofe 
the Republic of Holland, enjoyed a kind of independence 
but the policy and warlike difpofition of Charles foon re-< 
duced them to obedience. When he refigned the feeptret 
to his fon Philip, the Low Countries were in a moft ^ 
flourifhing condition. In this fmall trad of country were Flouriftii^ 
reckoned no fewer than 350 large cities inclofed with walls>ftate.°f'h* 
and 6300 confrderable towns, all become rich by their ap- 
plication to the arts and to commerce. At the fame time, tjme> 
the love of liberty w^as very prevalent among the inhabi- 
tants, and they were jealous of every invaiion ot their rights 
and privileges. The arbitrary government of Philip wras 

call folid Chrijlian experience 
ferve God and their neighbours. , „ ...... 

We have mentioned elfewhere (Herrnhut) their daily therefore very difagreeable to his fubjefts in the Low Coun- 
meetinifs in church for worfhip and ediftcation. On Sun- tries, and the partiality fhown on all occahons to the Spani- 
day, beftdes the public prayers, which are either read from ards foon loft their affeAions altogether, 
a liturgy or pronounced extempore by the minilter, one or 
two fermons are preached in every church or chapel; and 
after the morning fervice an exhortation is given to the 
children. Previous to the holy communion, which is admi- 
r.iftered on feme Sunday once a-month, and likewife on 
Maunday Thurfday, each peiion who intends to commu- 
nicate converfes wuth one of the elders on the ftate of his 
foul, expreffing his deftre to partake of the facrament. 1 he 
celebration of the communion is generally preceded by a 
love-feajly which is alfo kept on other folemn occafions. On 
Maimday Thurfday, before communion, the Brethren have 
a folemn foot-nvajlsing ; and at this, and we fuppofe at other 
times, they greet one another with the kifs of charity. Thefe 
ceremonies they confider as religious rites, authotiled thro’ 
all ages of the church by our Saviour himfelf and his two 
apoflles St Peter and St Paul*. 

•* John sii'. Our limits will not permit us to give a fyftematic view of 
14 1 i’eter the doftrinal tenets of the Brethren. Though they ac- 

knowledge no other ftandard of truth than the facred Scrip- 
tures, they adhere terthe Augfhurg Confeffion, and fpeak 
refpedtfully of the 39 articles of the church of England. 
They profefs to believe that the kingdom of Chrift is not 
confined to any particular party, community, or church j 
and they confider themfelves, though united in one body or 
viiible church, as fpiritually joined in the bond of Chriftian 
love to all who are taught of God, and belong to the uni- 
verfal church of Chrift. however much they may differ in 
forms, which they deem nou-effentials. But the reader who 
wifhes to have a fuller account of this lociety of Chriftians, 
we muft refer to Cram’s Ancient and Modern Hjlory of the 
Proteflant Church of the United Brethren, printed in Lon- 
don, 1780; and to a work entitled An Expofition of Chri- 
jlian Doctrine as taught in the Proteflant Church of the United 
Brethren, London, 1784. 

UNITED Provinces, or United Netherlands, other- 
wife called the Republic of Holland, confift of the feven pro- 
vinces of Holland, Zealand, Eridland, Groningen, Over- 

v. 14. 
Rom, xvi. 
16. 

The extreme fuperftition, however, and cruel bigotry of-Perfecutmi 
Philip, proved the greateft fource of difeontent. The doc-T^6^* 
trines of the reformers had been preached and received with.™ 
avidity in the Low Countries. A cruel perfecution of the 
reformed had been commenced by Charles V. infomuch that 
he is iaid to have deftroyed no fewer than 100,000 perfons 
on account of religion. This cruelty had no effedf except 
to increafe the number of heretics; which being obferved 
by Mary queen of Hungary,, fifter to the emperor, {he in- 
vited him to the Low Countries, that he might perfonally 
behold the bad effefts of his cruelty. On this the empe- 
ror granted a toleration, but Philip was altogether infle- 
xible. In order; to proceed more effeAually againit the re- 
formed, a court of inquifition w'as inftituted ; and under ^ ^ . 
pretence that the three bifhoprics, wdrich at that time corn- jnq11;fltwn 
prehended the whole country, were too large, 17 of thele elUblilhei 
dignitaries were eredfed, three with the title of archbifhops. 
To afford fufficient revenues for thefe, it became neceffary 
to fupprefs feveral abbeys, which of itfelf produced great 
difeontent. But what gave the finifhing ftroke to the whole 6 
was, Philip’s announcing his intention of refiding conftant- Di-chefsof 
ly in Spain ; his appointing the duchefs of Parma, his na.-Parma ip- 
tural fifter, to be regent of the Netherlands; and giving herpo" ^^ 
for a couniellor cardinal Granvele, a bloody perfecutor otvtr“ % 
the reformed ; at the fame time that the provinces were op- 
preffed by the violences of foreign troops, for the payment 
of whom they were alfo opprefltd by taxes. Three coun- 
cils were eftabliihed at Bruffels ; one to prefide over the laws 
and courts of juftice ; a fecond to diredt every thing refpec- 
ting peace or war ; and the third to manage the revenues t 
but Hill the duchefs of Pan-na was ordered to confult Gran- 
vele in every matter, and make him at all times her cluet con- 
fidant. ' » | 

The duchefs took upon her the government of the Low U(,iv'rf; 
Countries in the year 1560 ; and was no fooner arrived at^fcontetf' 
Bruffels, than complaints poured in from all quarters againft 
the inquifition, cardinal Qranvek, and the new bifhoprics. 

The 



rinf*but in vam 
y-^of Orange, c.vjnt Egmont, and count Horn, who ftrenu- 

jloufly in fitted on calling an aflcmbly of the States-general, 
and laying before them the grievances by which the country 
was opprefi’ed. The event was, that in 1564 the cardinal 
was obliged to refign his dignity ; which yet did not pro- 
duce any good effeft, as he was fucceeded by two of his 
creatures, Barlaimont and Viglius, who trod exadlly iri his 
footfteps. They pufhed on the inquifition to frefh execu- 
tions; iligmatized the principal nobility as heretics ; and on 
all occafior.s ihowed i'uch violent and intolerable zeal for 
the Catholic religion, that one of Philip’s minitters repre- 
iented to him the danger there was of a total revolt of the 
provinces, unlefs the rigours of perfecution were fomewhat 

‘me relaxed. But Philip no fooner received this intelligence, 
ry olJthan he replied, “ that he had rather be without fubjefts, 

than be a king of heretics.” Agreeable to this reply, all the 
obnoxious decrees were enforced with double rigour; upon 
which the ftate of affairs became fo alarming, that it was 
thought neceffary to fend count Egmont into Spain, in or- 
der to have a perfonal interview with the king on the fub- 
jecf. Philip, accuftomed to deceit, gave a fmooth anlvver, 
abated the rigour of his decrees, and ordered the gover- 

unw 
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i'rd’The duehefs endeavoured to allay the ferment by fair words, which are the uuial operations of a 

At the head of the malecontents were the prince 

TTnited 
Provinces 

lawlefs mob. The 
principal inhabitants, however, ttill remained quiet, and even _ 
did all in their power to reftrain the violence of the com- v 

monalty ; fo that, had Philip made any kind of reafonable 
conceffion, the public tranquillity might have been redored. Ix 
In Head of this, however, a new oath of allegiance was ad-New oath 
miniftered by the governante, and ail perfons were obliged °f abcg1' , 
to fwear that they would regard as traitors and enemies to rc^' 
their country all whom the king fhould think proper to 
profcribe. This extraordinary proceeding was followed by 
the moft cruel perfecution that can be imagined; at the 
fame time that the duke of Alva was fent into the Nether- 
lands with an army of ic,000 veteran troops, to put the 
laft hand to the mifery of the people, and fully to ettablifh 
the defpotifm of the court. Counts Egmont and Horn' I2 
took the above mentioned oath ; but the prince of Orange Princt of 
could by no means be induced to it, and therefore retired 9range re"! 
into Germany, along with counts Brodenrode and Hoog-tireb‘ 
ftrate. Their example was followed by great numbers of 
all ranks and conditions ; and after the arrival of the army- 
commanded by the duke ef Alva, fuch multitudes continued 
to emigrate, that the duchefs of Parma informed the' 
king, that within a few days 100,000 families had left his * 
dominions ; that in a fhort time the country mutt be depo-" 

nante fometimes to confult with the prince of Orange. Thus pulated, in which cafe there were would be no occafion for’ 

rlw 

a governante ; fhe therefore begged leave to refign, before 
fhe fliould have the mortification and difgrace or being left Qgns_ 
alone in the Netherlands. 14 

Philip immediately complied with the requett of thefshicceed- 
princtfs, and the duke of Alva was appointed to fucceed 
her in the government. It may eafily be imagined that the 
miferies of the people would now become intolerable. The 
king was a proud and mercilefs tyrant, fet at too great a di- 
Itance from his fubje&s to be thoroughly fenfible of their 
calamities, and totally deftitute of compafiion had he known 
them ever fo well. • The new governor was of the fame dif-' 
pofition ; and tire army he commanded was fierce, rapaci- 
ous, and cruel, defiring nothing more ardently than to enrich, 
themfelves at the expence of the inhabitants. The whole* 
country was filled with blood and horror; counts Egmont 
and Horn were ignominioufly executed, and the eftate of 
the prince of Orange was confifcated. Thefe laft proceed-prince of 
ings drove the people into defpair; and they invited the Oranjre in- 
prince to return, in order to take upon him the defence of^f'^y^ 
the country from fuch infufferable tyranny and oppreffion. 

All this time the prince of Orange, and his brother 
Louis of Naffau, had been labouring to form alliances for' 
the defence of the liberties of their country. He had repre- 
fented matters in fuch a light to the emperor Maximilian, 
that his Imperial majefty fent an ambaffador to Philip, ex- 
horting him to treat his fubje&s in the. Netherlands with lefb > 
rigour. This embaffy was haughtiiyireceived; Philip continued ^ ^ 

unworthy of the king ; the royal name was therefore for-- his perfecutions, and the prince of Orange Ins preparationsHoftiiici„ 
bid to be ufed. for entering the Low Countries. - His firft efforts, however, commence 

Before the confederates .proceeded to extremities, they were very unluceefsfuh A detachment of Germans in them the 
fent deputies to Madrid ; but, according to fome authors, fervice of the prince attempted to penetrate into Brabant^™13^ 

and furprife Ruremond ; but were defeated by a detach- 
ment from the duke of Alva’s army. Another party, co^-- 
hit in? chiefly of French, attempted to penetrate into Ar- 
tois by the way of Picardy ; but their officers were arretted' 
by order of Charles-IX. Louis of- Naffau, however-, defeat- 
ed a body of Spaniards, and killed 6co of them on the fpot , 
but the vigilance of his enemies prevented him from drawing- 
any advantage of eonfequence from his victory. 

tranquillity was for a time rettored ; but in the year 1566 
it being difcoveied that a fcheme for the total extirpation 
of the Proteftants had been concerted by the queen-mother 
of France, her fon Charles IX. and Ifabella queen of Spain, 
in a conference at Bayonne, matters became worfe than ever. 
That the information received concerning this detettable 
combination was true, very foon appeared, from Philip’s 

i difclaiming all the favourable interpretations which had been 
put upon his anfwer to count Egmont, and from his order- 
ing the inquifition to proceed with more fury than ever.— 

9 The conlequer.ee of this was a general affociation againft 
rfn<78 this abominable tribunal, which was lubferibed by' all orders 

and degrees of men, Roman Catholics as well as Protettants. 
uifiac. The confederates, headed by Henry de Bvodenrode, a de~ 

feendant of the ancient earls of Holland, waited on the du- 
chefs of Parma, in fuch a formidable body, that fire was oh-’ 
liged to difmifs them with an abfolute promife that their de- 
mands fliould be granted. Thefe demands were,, that the 
inquifition ihould be aboliihed, and the edicts againftliberty 
of confluence recalled ; and for this fhe immediately inter- 
pofed all her intereft with Philip. Sir ’William Temple aU 
leges, that Philip, in conflquence of the governante’s re- 
monttrances, granted all that was defired, but too late. All 
other hittorians, however, agree that he was inflexible, and 
that the duchefs could procure no better conditions thaun 
that heretics fhould from that time forward be hanged in- 
ftead of being'burned. Even this appeared a conctffion- 

they were re‘ufed admittance into the king’s prefence. It 
appears, however, that they had found means of reprefent- 
ing the true ftate of affairs to the king, and of informing, 
him that the diflurbances proceeded from the detettation in 
which the inquifition was everywhere held in the Low 
Countries. Their reprefentations produced no other efitft. 
than an equivocal promife, which was evidently never in- 

Vtended to be kept. The governance received .orders to-. 
realsJt proceed againft heretics with the utmoft feverity ; upon 
J'oa&cf-which the people broke out into adlsof open rebellion. In 

<*T feveral towns of Flanders the churches were deftroyed, ima- 
ges pulled down, and all thofe acts of violence committed 

The duke of Alva was fo much chagrined at the defeat" 
fuftained by his party, that he inftantly affembled his troops- 
from all quarters. His army then appeared too formidable 
to be oppofed, and the prince of Naliau with count Hoog- 

ftrate 
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ft?ate retired towards the river Ens. 
ed by the duke of Alva, and mutinies arifinw among their 
troops for want of pay, they were foon brought to an ac- 

Prince of tion, and totally defeated. The infantry were entirely cut 
tvalfau and in pieces ; the cavalry were faved, but all the bap-gfa^e and 

Hoi gftrate ar^“ery "'Cl's taken by the enemy. In the mean time, the 
defeated b> Pl‘nce of Orange was battening to the relief of hisdittreffed 
the duke of allies with an army of 28,000 men ; but having the misfor- 
■rtiVa

ig time of being- alio defeated, and count Hoogftrate killed in 
Prince of t^ie a<^on’ foldiets deferted in luch crowds, that he was 
Orange de-at ^ obhged to difband his army and return to Germany, 
feat ed, and Ibis difafter happened in the year 1569. The duke of 
difbar.ds his Alva refolved to make the moft of his time. He entered 

Bruffels in triumph ; and let loofe his vengeance againft all 
who had in the lealt affifted, or been fuppofed to affift, the 

19 prince of Orange. All the prifoners taken in the latt cam- 

the dulV If^3*'2'0 v>ere P11*- to {^eaf‘1 ; an(^> not contented with this 
Alva. 

Hi 
20 
intole- 

rant prin- 
ciples and 
exactions. 

arbarity, the cruel governor projefted nothing lefs than the 
tota.l extirpation of the reformed religion, by the deftrudlion 
of every one who profefled it; and of rendering himfelf de- 
jpotic, by eredling citadels in all the confrderable towns, 
which were to be garrifoned by his foldiers. He began 
with Amtterdam, in which he laid the foundations of a 
Itrong citadel. The people complained of it as an infringe- 
ment of their rights, but the duke was deaf to their com- 
plaints. At Antwerp he cauled his ftatue to be eredted ; 
and here he was figured treading on the necks of two 
fmaller ftatucs, which reprelented the two ettates of the 
Low Countries. This piece of infolent vanity exafperated 
the people to a gieat degree ; and they w-ere ftill farther 
provoked by a demand of the hundredth part of every man’s 
eftate to be paid immediately for the fupport of the army, 
behdes the tenth of all the merchandife, and tire twentieth 
of all immoveables, to be annually levied as a {landing re- 
venue. The provinces remouftrated, and refufed to fub- 
mit to fuch intolerable exa&ions: the governor was infle- 
xible ; and being incenfed at their refiftance, he fent the re- 
giment of Lombardy to live at free quarters in the province 
of Utrecht. 

All this time the prince of Orange was employed in lay- 
ing plans for the deliverance of his dittrefled country ; but 

vaTnto dta-*n 1571* the duke of Alva growing impatient, ordered the 
biifh his edift concerning the new taxes to be publifhed at Bruflels. 
new taxes The city was inftantly filled with confufion ; the foldiers 
at -Bruffels. feized on the goods of the inhabitants by force ; tradefmen 

flmt up their {hops ; and the peafants refufed to bring pro- 
vifions to the market. The ttates offered to pay a fubfidy 
of 2,000,000 of florins annually in lieu of the intended tax ; 
but their offer was rejetted. The drum beat to arms, and 
orders were iffued to hang ail who refufed to comply. The 
foldiers were preparing to obey, when news arrived of the 
futrender of Briel in the ifland of Voorn, at the entrance 

f 
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range par- or the Meufe, to a fquadron of {hips of war that had been 
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Duke of 
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fitted out by the prince of Orange. Lumey, who com- 
manded the iquadron, made a defeent on the ifland f rom 40 
{hips, deltroyed the churches, broke the images, and exe- 
cuted the priefts, but offered no violence to the other inha- 
bitants. 

However unimportant the conqueft of fo inconfiderable 
a place niiyht appear, it alarmed the duke of Alva, and 
produced the moil extravagant rejoicings in Bruffels. The 

Tuke regarding- it as the harbinger of further oppofition, irom enfoi- ° b rr > 
cing his 
taxes. 

dropped his taxes and executions for the prefent, and dili- 
gently applied himielf to fapprefs the growing fpirit of re- 
bellion. He withdrew the garrifon from Bruffels, and de* 
tached it under the command of Maximilian Hermin Boffu, 
againft the {hips of war which were called Gueux. This of- 
ficer, endeavouring to force Briel, was defeated by the O- 
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But being hard puftt- range faction, and forced to retire with lofs to the ifland of g 

Beyerland. Trifling as this viftory might feem, it ferved 
to animate the depreffed fpirits of the enemb'S to the go-ri 
vernment. The prince of Orange, fenfible of the advantage^ 1' 
of poffefiing this ifland, exhorted the nobility of his party his fo,' 
to fortify and garriion it; his orders were obeyed, by which <kfeateii 
means he foon became matter of Delfshaben, a town fituated1*16^ 
on the oppofite banks of the Meufe. It appeared in Bof-^25 

fu’s retreat how unpopular the duke of Alva was in every take p" 
part of the country. Dordrecht {hut its gates againtt himTabeu, 
Rotterdam refufed to admit his troops ; but Boffu obtain- 
ing permiffion that they ihould pafs through in feparate fmall ^ 
divifions, feized the gates, and began a general maflacre of!nhT 
the inhabitants. Four hundred perittred by the fvvord, thefRot! 

town was pillaged, the women were raviflied, and every pof-c*e
lj?. 

fible aft of barbarity and inhumanity committed. Re-Spani^ 
tribution was foon made by the enemy. Alva had detach- 
ed Offorio d’Angulo with a body of forces to fecure Flufh- 
ing, a confiderable port in Zealand, and to ereft a citadel. 
The inhabitants denied Offorio admittance, {hut their gates, 
and feized Pacaneo, a famous engineer, who had come to 
meafure the gr®und where the citadel was to be erefted. 
Apprehending that attempts would be made to force them 
to fubmiflion, they petitioned Lumey, admiral of the 
Gueux, for affiftance ; and he furnittied them with 200 men, 
under the command of Captain Treflong. On the arrival 
of.this reinforcement, the Spanilh engineer was hanged, and 
an unluccetsful attempt made to furprife Middleburg, the 
capital of the ifland of Walcheren. Not difpirited by this 
difappointment, the Zealanders affiduoufly profecuted their 
cruizes upon the Spaniards, and obtained as much wealth 
as purchafed a large {tore of arms and ammunition at Ant- 
werp. Joined by great numbers of Englifli and Scotch ad- 
venturers, they ventured to attack the duke of Medina Celi, ^ 
fent with a ftrong fquadron to fucceed the duke of Alva in Duke di 
the government of the Netherlands. The duke was com- 
plctely defeated, a great number of his fhips were taken,'2 

and a booty, amounting to near 1,000,000 livres, was car-by theZ» 
ried off by the Zealanders. iandersat 

The duke of Alva now ordered a fquadron of {hips toka 

be equipped at Amfterdam, to bridle the infolence of Lu- 
mey and the Zealanders, while he butted himfelf in railing 
an army to oppofe the prince of Orange and Lewis de Naf- 
fau, who were making great preparations in Germany and 
France. To augment the army in the field, he had draught- 
ed moft of the garriions. By this means the prince’s friends 
gained poffefiion of North Holland ; and Louis de Naffau 
was projefting a fcheme to furprife Mons, with the inhabi- 
tants of which he held a fecret correfpondence. The de- 
fign fucceeded ; which emboldened moft of the cities and 
towns in Holland to declare againft the government. The 
count de Bergues gained over feveral cities in Overyflel,declare* 
Gudderland, and Friefland. In a word, the revolt becameitakftth'" 
fo general, that the duke of Alva foon found he could notsPan‘ir^' 
long refill the torrent. He now, when too late, publilhed 
an edift to appeafe the people, fetting forth, that he would 
confent to remit the moft oppreffive taxes, if the Hates could 
fuggeft any other means of railing the neceffary fupplies. 
He convoked the States-general to meet at the Hague, 
but his orders were now difregarded ; and the States, in 
contempt of his authority, afiembled at Dordrecht, inviting^,,0fth<! 
deputies from the prince of Orange, the nobility, and thes-ates-f- 
towns that had declared againft the governor. Here mo-neraliT 
ney was raifed to enable the prince of Orange to begin hisv0urt)

({ 
march. His forces amounted to 15,000 foot and 7oocoraflgc. 
horfe. He had promiled to -advance three months pay ; 
and was enabled to perform his engagements by the libe- 
rality and public fpirit of the States-general and the cities. 

He 

prt 

me; 
flic 
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fe| ile fhowed the addrefs with which he could manage and 
in^ireft the people ; and without the name of fovereign of the 

"fjrovinces under his government, he poffeffed the authority. 
:Ie prefided at all military operations by fea and land; made 
ind difpofed of offices at pleafure ; atfembled the States ; 
pid publifhed all ordonnances and regulations relative to the 
^relent ftate of affairs, without controul. However, he 
.:ondu<ffed matters with the utmoft delicacy, and ufed his 

i x>wer with great moderation, to avoid giving offence to 
he free fpirit of the Hollanders. The Popifh religion was 

'mnifhed the churches, and perfons of that perfuafron were, 
vith great caution, admitted into public employments. Not 
>nly the king’s revenue and church tythes were appropriated 
o the public fervice, but the eltates of thofe who remained 
irm in their loyalty. In fhort, the moft vigorous meafures 
vere taken for refilling the tyranny of Spain ; and thofe 
icrfons who had refufed the tythes to the'government, vo- 
untarily fubfcribed their all to fupport a party formed in de- 
fetice of liberty. 

While the States-general were employed in ways and 
neans to maintain an army, the prince of Orange advanced 
[o Ruremonde, which he took by affaplt, on the refufal of 
'he city to fupply him with neceffaries. From thence he 
mrched to Brabant, and raifed heavy contributions. He 
ook Mechlin, Oudenarde, and Dendermonde ; and could 
rot reftrain the exceffes of the ioldiers, who pillaged the 
:hurehes, maffacred the priefts, and committed other barba- 
■ities. Next he approached to Mons, beiieged by the duke 
if Alva, with defign, if poffible, to engage him to give 
rattle. The duke baffled all his endeavours to force him, 
md carried Mons by capitulation. The whole Spanifh do- 

minion, however, lately fo infolent and exulting, was ready 
o expire in the Netherlands, had it not been revived by the 
naffacre of the Proteftants in Paris. 

Ij While the fate of Mons was depending, the Hates of Hoi- 
and met at Haarlem, to deliberate on the defence of the 

,|jprovince and the profecution of the war. Amfterdam was 
in the enemy’s hands, which greatly obftrufted all their 

Itieafures. It was therefore determined to beiiege it ; and 
mhe enterprife was committed to Lumey, chief of the 
Gueux. Alter putting the States to conliderable experice, 

|the projeft mifearried through Lumey’s mifeondtuft. Wa- 
ter was his dement, but his vanity led him to difplay his abi- 
lities as a land-officer. Pie made regular approaches, and 
was roiled in every attempt, 

j* 1 The reduftion of Mons, and the depreffion of fpirit con- 
fequent on the maffacre at Paris, obliged the prince of O- 
range to retire to Plolland, and encouraged Alva to inveft 
Dendermonde, Oudenarde, and Mechlin. The latter, be- 
ing in no condition to refill, opened its gates ; but the Spa- 

•! nilh foldiers chofe to fcale the walls, to give an air of a {fault 
! to the enterprife, and countenance to the horrid barbarities 

‘^ intended. Proteftants and Catholics were maffacred without 
^HcHHindbion. The town was pillaged, and the booty eltimated 
yof at 400,000 florins. All the other towns were evacuated 
uke by the garrifons, and loaded with heavy impofitions by Al- 

va. As to the prince, he had now removed the feat ©f war 
into the province of Holland. Only this province and Zea- 
land remained firm to their engagements; the reft, over. 

(whelmed with confternation, capitulated on the belt terms 
they could procure from the government. Plowever, the 
country being ftrong by its nature and fituation among the 
waters, and more fo by a fierce, rough, and fturdy people, 

71 proud ot their ancient fame, and the moft implacable ene- 
mies of Spanilh tyranny, it was determined to make the 

| moll vigorous refiftance. Frederic de Toledo was difpatch- 
j by Alva to begin the operations in Holland. Pie had 
already reduced Zutpheu ar.d Gueldeiland; and, fiuftied with 

fuccefs, appeared before Waerden, which he fummoned to Unfed 
admit a garrifon. The burghers replied, that they were ^>rovmce':V 
intrufted by the king vyith the defence of the place, and ~¥ 

could not receive a military force without violence to their 
privileges and engagements. They foon had reafon to re- 
pent their firmnefs : tlie town was taken by furprife ; and 
all the burghers, affembled in the great church to take the 
oaths of fidelity to the king, were wantonly butchered. In- 
fants, old men, women, and the fick, were all put to the 
fword, without pity or remorfe ; and of all the barbarities 
hitherto committed, this was the moft horrible. It was ima- 
gined that the terror infpired by fuch inftances of feverity, 
would reduce the people to obedience, and (hake the obfti- 
nacy of the other towns. The contrary effedts v/efe pro- 
duced ; rage and defpair took poffeffion of every breaft; and. 
all determined to fuffer the I’att extremities rather than fub- 
mit to fo cruel a tyranny. 

Having finiihed this tragedy, Frederic went to Amlfer- 
dam, to deliberate with the officers of the army about the 
fiege of Haarlem. Plere it was determined, before they pro- 
ceeded to extremities, that the city of Amfterdam ihould 
write to the magiftrates, exhorting them, in the moft pathe- 
tic terms, to fubmit, rather than incur the puniftiment in- 
flidfed on Waerden. The council of Plaarlem met to take 
this letter into confideration. Some were for foliciting an 
immediate reinforcement from the prince of Orange ; and 
others, who apprehended the prince was too weak to afford 
the neceffary relief, were for making the bell terms poffible 
with the king. Thofe of the latter opinion were the magi- 
ftrates. Accordingly, without confulting the burghers, de- 
puties were diipatched to Frederic to ftipulate conditions. In 
their abfence, llipperda, a gentleman of Frifeland, ftrongly 
attached to the prince of Orange and the caufe of liberty, 
affembled the chief burghers ; and fo animated them agttinft 
the Spaniards, that they refolvedto Hand a fiege, and fuffer 
all the horrors of war, rather than fubmit. They fent to 
the prince of Orange to acquaint him with their determi- 
nation, and to implore affiftance. Four companies of Germans 
were detached to reinforce the ganifon of Haarlem ; and befieged^ 
the deputies, on their return, were feized as traitors to their 
country, fent to the prince of Orange, and by his order be- 
headed. Frederic was preparing to compel the burghers 
to fubmiffion. On the 19th of December he invefted the 
town, after carrying Sparendem fort by affault, with great 
lols and {laughter of his foldiers. A variety of errors wdre 
committed in the attack, in the defence, and manner of fuc- 
couring Haarlem. The affailants and defendants had equal- 
ly Inown themfelves ignorant of the art of war, and impla- 
cable in their refentment. The prince of Orange uied evtS 
ry expedient to relieve the town ; hut all his attempts were 
fruftrated by untoward accidents, and the vigilance of the 
Spaniards. At laft, quite fpent with fatigue, delpairing of' 
relief, weakened by Ioffes, and totally exhaufted of provifions 
and ammunition, the burghers of Haarlem furrendered upon 34, 
more favourable terms than they could well expert. A few An^ 
only of the moft obftinate were executed ; the reft were par- 
doned ora taking an oath of fidelity, and paying an acknow- 
ledgment of 15,000 fibrins. 

During the hege of Haarlem, the Zealanders were ocr- 
forming, glorious atchie^ements by fea, and gaining vidotles SucceiTes of 
over the-Spamfii. naval armaments. All the efforts of the the Zea. 
governor of Antwerp could not prevent their carrying off alrinc,ers 

great number of {hips out of the harbour. To revenge the‘ea* 
infult, and relieve Middleburg and Rammekins blocked un 
by the Zealanders, he equipped a fquadron, and gave battle 
to Wertz, the Zealand admiral, but was defeated. After 
repairing and augmenting his fleet, he again fet fail with, 
fixty litrge vtffds, encountered 4 fquadron of Zealanders 

jnucU. 



r 

Urkc.l 
Px.oxii:ces, 

36 
The Spa- 
tiiards re- 
pulfed be. 
fore Ale- 
mar. 

37 
‘They are 

IT N I [ 672 '] 
muck inferior in ftrength, and met with his former fortune, matical. 
Moft of his fhips were funk or taken; but he found means 
to pufh into Middleburg, with the broken remains of his 
fquadron, to the great joy of the garrifon, now reduced by 
the fcarcity of provifions to the laft. extremity. D’Avila’s 
tiifgrace did not end here ; for, on his return to Antwerp, 
he was a third time attacked and defeated, with coniiderable 
lofs, by Wertz, who thus repaired the diiappointment of an 
unfuccefsful attempt made on Tolen. 

Soon after the reduction of Haarlem, Alva, percei- 
ving 4hat his feverity anfvvered no other purpofe than 
Irritating the people more againft the Spanifh govern- 
ment, publilhed a proclamation, couched in the moft footh- 
xng terms: but the people were not difpofed to confide in 
promifes fo often violated, nor to throw themfelves on the 
clemency of a prince and governor who had lliown them- 
felves inflexible, implacable, perfidious, and inhuman. They 
now expected the worft that could happen, and bid defiance 
to fortune. The Spaniards were preparing to inveft Ale- 
mar, and the Hollanders put every means in pradxice to re- 
fill them. Eight months pay was due to the garrifon, who 
began to mutiny; but contributions were railed, which 
filenced their clamours. Frederic of Toledo, with 16,000 
men, fat down before a town lot tilled by no regular works, 
and defended only by 300 burghers, and 800 foldiers, in 
extreme want of provifions, and without the profpeft of re- 
lief. Sonoi, the governor, defpairing of being able to fuf- 
tain a fiege, wtote to the prince of Orange, that a place 
deftitute of troops, provilions, ammunition, money, and every 
neceffary, ought to be evacuated, and the few loldiers in 
garrifon, and the burghers, faved from falling into the 
hands of the enemy. But the prince of Orange fo anima- 
ted them by a letter, that, to a man, the townfmen, gover- 
nor, and foldiers, determined to factifice their lives, and fpill 
the laft drop of their blood in the breach. Perfeverance had 
made the Zealanders mailers of Rammekins, contrary to all 
hope and probability ; the fame virtue, the prince obferved, 
might fave Alcmar, a town of the utmoft confequence to 
the caufe of liberty. What particularly infpired the defen- 
dants with courage, was the prince’s good fortune in fur- 
prifing Gertrudenburg. Frederic pullred the fiege with 
great vigour. He ordered the inhabitants of Haarlem to 
work in the trenches, and fuftain the firft fire of their friends 
and countrymen. On the 18th of September, a battery of 
20 pieces of heavy cannon began to play ; a breach was 
foon effedled; the aflault was given, and repulfed with vi- 
gour, though fuftained by the bulk of the Spanifh army. 
From a Spanilh officer taken, the garrifon were informed, 

-that Alva had given orders to retire, in cafe he failed in the 
third aflualt ; but if he fucceeded, to put all to the fword. 
Their courage was whetted by this account, and prepara- 
tions were cheerfully made for withftanding the utmeft 
efforts. Frederic was foiled in every attempt; the affail- 
"ants were driven from the breach with prodigious flaughter; 
the Spanilh foldiers refufed to mount the walls ; in a word, 
the fiege was raifed, and the town relieved, to the exceeding 
joy of the prince of Orange, and great mortification of Ajva. 

This advantage was attended with another of lefs im- 
portance, but which equally ferved to infpirit the Holland- 
ers. The duke of Alva’s grand fleet, equipped with great 

.defeated at labour and expence, was defeated by the Zealanders. 
fea. Though the aftion did not prove decifive, it greatly cha- 

grined the duke, as Boffu, one of his belt officers, was taken 
prifoner, and his fleet afterwards dreaded to look the enemy 
in the face. 

Notwithftanding this fuccefs, the affairs of the States 
were yet in a molt precarious lituation ; 2nd their ability 
to fupport themfelvea appeared in the higheft degree proble- 

V N I 
The Duke of Alva had refigned the government, f,,;,,, 

and his fucceffor Don Louis de Requefnes had orders to boL 
pulh the war with vigour, while his antagonifts prepared 
for the moft obftinate reliftance. The firft advantage ap. 
peared on the fide of the prince of Orange, by the furren- 
der of Middleburg. But this was foon balanced by the de. 
feat and death of prince Louis of Naffau. The Spaniards, 
however, were prevented from purfuing the advantage they 
had gained, by a mutiny among their troops. This mutiny.^ . 
took place on a regular and well-concerted plan. 
foldiers depofed all their officers, appointed new •ones,>andarni^ 
eftablilhed a fort of community, veiling one of their num- 
ber with the chief authority. The dillreffes' of the Spa- 
niards on account of this tumult were likewife augmented 
by a viftory gained by the Zealanders at tea ; when almoll 
40 of the Spanifli firips were taken or deftroyed. Philip 
then perceiving that numberlefs difficulties would attend 
the redu&ion of the provinces by force, publiffied an aft of 
grace ; but in fuch a limited manner, that it was unani. 
moufly rejefted. Requefnes then determining to clofe the 
campaign with fome remarkable exploit, laid fiege to Ley. 
den. The city was reduced to the utmoft diflrets for want 
of provilions ; the whole country was laid under water 5 
and they could receive no relief except what was obtained 
by boats forcing themfeves through the enemy to the city. 
In Ihort, they were reduced to the brink of deftruftion, 
when a violent fouth-weft wind drove the inundation againll 
the works of the befiegers with fuch violence, that they 
were obliged to relinquilh the enterprize for fear of being en* 
tirely fwallowed up. In their retreat they were attacked 
by the garrifon, and 500 of them deftroyed. This difap. 
pointment fo provoked the Spanilh foldiery, that they de- 
pofed Valdes the commander, whom they had chofen for 
themfelves, and proclaimed their old one : a fecond mutiny 
enfued, and they marched in a tumultuous manner to 
Utrecht. Here, however, they met with a very unfavour- 
able reception. Barlaimont the governor declared them 
rebels and traitors to their king ; and gave free liberty to 
every one to malfacre them wherever they could be found. 
The mutineers attempted to fet fire to the gates ; but be- 
ing repulfed, and their leader flain, they capitulated, were 
received into favour, and font into winter-quarters. 

The year 1575 commenced with fome negociations for 
peace ; but thefe proving ineffeftual, though the emperor 
interpofed his mediation as far as poffible, the war was re- 
newed with redoubled fury. Fortune now declared in fa- 
vour of the Spaniards ; and the States were reduced to fuch 
defpair, that they began ferioully to think of making an 
offer of the provinces to fome Proteftant power who might 
be able to defend them againft the tyranny of the Spaniards. 
This offer was made to queen Elizabeth of England ; but^J 
fire declined it, for political reafons. A negociation was0ffertlf 1 
even fet on foot for this purpofe with France, in favour ofverdq ir 
the duke of Anjou ; but it ended ia nothing belides the ad-^f^‘1: 

vantage of etlablilhing a mart at Calais lor the difpolal of^‘ 1 

the prizes made by the Gueux. Philip, however, notwith- 
itanding his power, had the ntmoft difficulty in fupporting 40 
the expence of the war. He had already borrowed mote Philip 
than 40,000,000 crowns from the Spanilh and GenoefeJ^ 
merchants, and the intereft Hill unpaid now amounted to asc£5 
much as the capital. The war had befides coll a greater 
fum fent in fpecie from Spain and the Indies, which, with 
the immenle Ioffes occalioned by the ftagnation ot trade 111 
the Netherlands, had quite exhaufted the treafury. Large 
arrears were due to the troops ; they were every day mu- 
tinying, and fome broke out into aftual rebellion, do 
remedy thefe evils, Requefnes demanded a fupply of the 
provinces; and they anfwered him, by requiring retlitution 
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Flanders, In particular, paid the defired fubiidy, by balan- 
cing it againft half the damages the province fuftained from 
the mifconduft of the governors, and the wars wantonly and 
unneceffarily excited. While this affair was in agitation, 
Requefnes died of an ardent fever : the council of date af- 
firmed the admiriidration, and the prince of Orange took 
the opportunity of the confufion that enfued to lay the find 
foundation of<he Pacification of Ghent, by which his affairs 
were confiderably retrieved, and the created blow given 
to the court of Spain fhe had yet fudained. All now was 

‘ anarchy in the Low Countries. The garrifon of Ziriczee 
’ mutinied for want of pay ; and to appeafe them, the council 
of date fent 100,000 livres, which the Walloon regiments 
under Madragon ieized upon, after expelling the Spanifh 
foldiers, and wounding and murdering their officers. This did 
not unite the Spanifh mutineers among themfelves ; they 
turned out the few remaining officers, and made new ap- 
pointments. Joining with the garrifon of Lillo, they march- 
ed, to the number of 2000 men, towards the capital; com- 
mitted horrible outrage? ; overwhelmed the inhabitants of 
Brudels with condernation ; and,' upon the 26th of July, 
feized upon Alod, confined the principal burghers, and 
hanged up a king’s officer. The mod favourable conditions 
were offered by the council of date, in order to appeafe the 
tumult, and provifions were fent to the mutineers. This 
created fufpicion in the inhabitants of BrufTels, that the 
mutiny was excited by the connivance of the council, with 
a view of ruining the provinces, without incurring the re- 
fentment and odium confequent on any appearance of legal 
oppreffion. They arreded the council, declared the Spa- 
niards rebels, and took meafures in concert with the other 
cities and provinces for expelling foreigners out of the 
Netherlands. A confederacy to this purpofe was formed 
between the provinces of Hainault, Artois, and Flanders, to 
which all the reft except Luxemburgh acceded ; and Don 
John of Auftria, who had entered the Low Countries in 
quality of governor and fucceftor to Requefnes, was obliged 
to live in obfeurity in Luxemburgh until the dorm fhould 
fubfide. 

The prince of Orange was all this while profiting by 
thefe commotions. He had long laboured to have the 
States-general convoked ; and he now law them not only 
affembled, but preparing to make head againd the Spaniards, 
by a drange viciffitude of fortune, anting from accidents 
which all his penetration and fagacity could not forefee. 
United in councils againd the common enemy, every mea- 
fure was taken for reducing the citadels of Ghent, Antwerp, 
and Maedricht, the chief places in the hands of the Spa- 
niards, and what mult principally contribute to their ex- 
pullion. Ghent citadel was taken on the 27th of Novem- 
ber, by the afiiftance of a ftrong reinforcement of troops 
and artillery fent by the prince of Orange. At Antwerp the 
dates of Brabant were lefs fuccefsful. The citadel wras 
vigoroufly attacked ; but the mutineers at Alod entering 
the citadel to affift their countrymen, a Rally was made, the 
befiegers were driven from their trenches, great part of the 
town was confumed by fire, and the red pillaged for three 
days with every kind of infolence and brutality, at a time 
when Antw-erp was the mod flourifhing and populous city 
in the Netherlands, and indeed among the mod wealthy in 
Europe. It is affirmed that the treafure carried off amount- 
ed to four millions, befides an infinity of rich meichandde. 
This terrible calamity united Papifts and Protvftants with- 
out didinftion in a confederacy, and co-operated with the 
meafures of the prince of Orange to form the Pacification 
of Ghent : which was a confederacy of all the provinces to 
expel foreign foldiers; to reftore the ancient form of 
government; to refer matters of religion to the feveral 
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Zealand, and the prince of Orange; to renew — - —*• 4j 
merce and amity between them ; to affemble the dates in pacification 
the manner praaifed under the houfe of Burgundy and >f Ghent. 
Charles V.; to fufpend all the rigorous edi£ts of the duke 
of Alva on the fubjea of religion, until the States-general 
fhould take the matter into confideration ; to releafe all the 
natives made prifoners, mutually, without ranlorn ; and to 
redore all things upon the fame footing as before the war, 
and the tyrannical government of the duke of Alva. 44 

The States general began with foliciting aid from the The State* 
queen of England. Their ambaffador had a gracious_ re-j^ceive afi. 
ception ; and Elizabeth advanced them 20,000!. darling, frnrn queen 
on condition that the I' rench fhould not be invited into the Elizabeth. 
Netherlands, that they would accept of reaionable terms of 
accommodation if offered, and that the loan (hould be re- 
paid the enfuing yearn Next a ceffation of hodilities was 
apreed upon with Don John, upon his affurances chat every 
reaionable requed of the provinces fhould be granted. On 
the 27th of December, deputies were fent with propofals 
to Don John to difband the foreign troops : but he defired 
to know what fecurity the States would give for their alle- 
giance after the departure of fhe Spanifh forces; and re- 
mondrated againd the unreafonabletiefs of diiarming the 
king, while his rebellious fubjedts were in arms, and ready 
to feize the fird opportunity of deierting their obedience. 
He likewdfe demanded fecurity with refpedl to religion ; 
and infided fo warmly on this "head, that it was obvious he 
had no inclination to part with the Spanifh army before the 
provinces of Zealand and Holland embraced the Catholic 4^ 
religion. After much altercation, neceffity at length obli-Don jbfirs 
ged Don John to grant all that was required, to confirm the 
Pacification of Ghent, and difmils the Spanifh army. He cat;on 0f 
had the king’s authority for his proceedings ; the treaty Ghent. 
wras proclaimed at Bruffels and Antwerp on the 17th of 
February ; and Don John immediately acknowledged go- 
vernor, and the king’s lieutenant of the Netherlands. 46 

It mud be cbferved, however, that when this edi£l was Objection* 
figned, the provinces of Holland and Zealand, by the ad-”j^d® 
vice of the prince of Orange, made the following objeftions, cat;jon 
viz. that the States-general had not eflablifhed the right of the pro- 
afiembling this fovereign tribunal in the perions originally of 
inveded with that power by the conftitution ; that in iomean(j Zea« 
particular indances they had fuffered an infraction of their 
privileges ; that the Spanifh troops were allowed to carry 
off the immenfe wealth they had acquired in the Nether- 
lands, and by the deftrudtion of the city of Antwerp in par- 
ticular ; that no ftipulation was made in favour of thofe 
difpoffeffed of their edates, &c. For tkefe reafons the 
States and the prince refufed to fign the edidt, though they 
contented to aff the articles that did not contradidt thofe 
fpecified. This raifed a contention, by which the public 
peace was foon broken. Don John was drenuous in re- 
commending violent meafures againd the prince and his 
party. To this purpote he wrote a letter in cipher to the 
king; but this letter fell into the hands of Henry IV. of 
France, who tranfmitted it to the prince of Grange. Ef- 
covedo, fecretary to Don John, was next fent into Spain 
with a meffage to the fame purpofe ; but the governor be- 
coming impatient for his return, left the country himfelf, 
under pretence of complimenting Margaret queen oi Na- 47 
varre on her journey to Spaw. In this expedition he ieized Uoftilities 
on the citadel of Namur: but attempted to judify his con- ^ecommea- 
dudt to the States, by reprefenting, that he was under a 
neceffity-of retiring to a place of fafety, while he faw the 
flames of war and rebellion ready t© break out all around 
him ; and concluded with defiring the States to difarm the 
burghers of Bruffds, who were clolely attached to the 
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prince of Orange. This letter was anfwered by an invita- 
tion from the States to return ; prcmifing at the fame time, 
that they would, to the utmoft of their power, bring to 
punifhment all thofe who fhould form any deligns againft 
iiim. This, however, was not only refufed, but the whole 
tenor of his conduft afterwards (bowed, that he was refol- 
ved to commence hoftdities, and that he was encouraged to 

Don John Jo fo by Philip. The event was, that Don John was de- 
depoied. pofed from his dignity, the archduke Matthias was appointed 

governor-general, and preparations were made for a new ar.d 
vigorous war. The Spanifh troops were ordered to af- 
femble in Naples and Milan ; levies were made in Burgundy 
and Luxcmburgh ; and a refolution was taken of lupporting 

49 Don John with the whole power of the Spanifh monarchy. 
JIe\v treaty Yq 0pp0(e formidable power, the States, in 157^5 en* 

UniabcthT tere^ *nto a new treaty with the queen of England ; by 
which that princefs agreed to advance them ico,oocl. - 
Sterling, and to afikh the provinces with 5000 foot and 
1000 horfe ; on condition that the loan fhould be repaid 
with intereft in eight months ; that certain towns (hould 
be ceded to her in fecurity ; and that the States (hould de- 
fray the expence of tranfporting their troops, and take 
them into pay, while they afted in their fervice. Eliza- 
beth, however, afterwards departed from thefe conditions, 
under pretence that the French would fufpedf her having 
fome defigns on the Netherlands, and would for that reafon 
unite their forces with thofe of Spain againft her. Inftead 
of the Englifh troops, (he now propofed to fend John Ca- 
(imir, count Palatine, with 3000 foot and 3000 horfe ; re- 
futing at the fame time to pay the money ftipulated, until 
the States had confented to this alteration. 

Before this treaty was concluded, Don John was joined 
by an army of 16,coo foot and 2000 horfe, all chofen ve- 
terans, commanded by Alexander Parnefe, duke of Parma, 
the bed officer in the Spaniffi fei vice. Being thus (uperior 
to the prince of Orange, the Spaniards gained feveral ad- 
vantages ; which, however, were more than balanced by the 
lofs of the city of Amfterdam. This place had been cloiely 

] blocked up for feveral months by fea and land, and at laft 
ueaty* with concluded a treaty with the friends of the prince of Orange ; 
the prince by which it was ftipulated, that the Proteftants {hould hold 
of Orange, their religious meetings without the walls, and have a bury- 

ing-place within ; that the garrifon (hould be difbanded, 
and 600 men, commanded by the burghers, levied for the^ 
defence of the city ; that all perfons banifhed on account of 
religion (hould be recalled ; that Amfterdam (hould enjoy 
all its ancient privileges, and that all vacancies in public 
employments (hould be iilled without diftin&ion of party or 
conne&ion. This capitulation, however, was foon alter 
broken ; the Catholic magiftrates were driven out of the 
city, attended by the priefts and Popifh clergy of every de- 
nomination ; the images were pulled down, and only the re- 
formed c^rgy fuffered to preach publicly. Some ineffec- 
tual negociations next took place ; after which the States, 
fenfible that the misfortunes and Ioffes in the winter arofe 
from the irrefolution of the provincial dates, veiled the 
archduke, the council of (late, and the prince of Orange, with 
a power of levying what number of troops they (hould 
think neceffary, and difpofing of them as they thought 
proper, without referring to the dates in every particu- 
lar : they only recommended that they would proportion 

ri the expences to the revenue, which at that time amounted 
Revolution to 6co,oco livres. About this time a revolution, greatly 
%u bl-.elder-pienef'JCji?j t0 the common caufe, was effected in Guelderland ; lM'-f j0hn 0f NafraU) brother to the prince of Orange, had been 

appointed governor of this province. Upon entering on 
the adminiftration, he perceived that the whole condudl of 
affairs was in the hands of perfons ftrongly affedled to king 
Fhilip and the Catholic religion ; molt of the cities profef- 
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led Popery ; and the count, who had fworn to the paciaca- Units'} 
tion of Ghent, was reftrained from attempting any change Pfuvi«u 
in religion. The face of affairs, however, took a ludden 
turn ; John acquired great popularity, and loon difeovered 
that foreigners were the leading perfons. By his artince 
and policy he ftimulated the people againft them ; they 
were depnved ot their feats in the provincial dates, and 
turned out of their offices in the government ot the cities. 
Thus Naffau obtained the chief diredion, and was able to 
co-operate with the meafures planned by his brother. Ano- And in 
ther revolution happened in Groningen, of which the heur'-'toniqti 
de Billy was governor. Billy was by oirth a Portuguefe, 
by religion a Catholic, and confequently a dependent on 
the court of Spain : he refused to accede to the union of 
the provinces, and the States-genersl found it necedary to 
fend to him Francis Martin Stella, with propofals for fi m- 

-ing the pacification of Ghent. Billy, fufpeding tha. the 
deputy’s real defign was to excite a revolt in the province, 
put him to the torture to extort confeffion ; after having 
dr ft wounded him with his own hand. The deputy bore 
the molt excruciating tortures with (irmnefs ; and having a 
furgeon to drefs his wound to enable him to undergo a fe- 
cond trial, he communicated fomething in the Greek lan- 
guage, which the furgeon foon made public : in confequencc, 
the mob affembled, icfcued Stella, declared for the pacifi- 
cation of Ghent, and obliged Billy to quit his government. 
The change of councils in thefe two provinces was of the 
utmoft fcrvice to the confederacy ; and would have enabled 
the province to have encountered the whole power of Spain,, 
had not their affairs been diftradted by ddfentions among 
themfelves. 

At laft the prince of Orange, perceiving that little confi- 
dence was to be placed in the unanimity of provinces rent 
by fadtion, different "in religion, and divided by ambition, 
political maxims, and private intereft, formed the fcheme of 
more clofely uniting the provinces of which he was gover- 
nor, and cementing them with thofe more contiguous, in 
which the Proteftant intereft prevailed. Such an alliance 
was fubjedl to fewer difficulties than attended the more ge- 
neral one of uniting all the provinces ; it was in fadl the 
only meafure that could be propofed with fafety, and it was 
profecuted with that alacrity and addrefs for which William 
was defervedly celebrated. _ . jj 

On the 23d of January 1579, deputies from the proyin-Uniond 
ces of Holland, Zealand, Utrecht, Friefland, Groningen, Utreci.;, 
Overyffel, and Guelderland, met at Utrecht, and figned the 
alliance ever fince known by the name of the Union of U- 
trecht, the balls of that commonwealth fo renowned by the 
appellation of the United Provinces. This treaty of alliance 
was founded upon the infradlion of the pacincation of Ghent 
folemnly acceded to by Philip, and the late invafion of cer- . 
tain towns in Guelderland. It was not hereby intended to 
divide the feven provinces from the other ten, or to renounce 
the pacification of Ghent; its objedl was to prefei ve the 
liberty ftipulated in that pacification, by more vigorous 
operations, and united councils. The chief articles of this 
union are the following. 

The feven provinces (hall unite themfelves in intereft as 
one province, never to be feparated or divided by teftament, 
donation, exchange, fale, or agreement referving to each 
particular province and city all its privileges, rights, cuftoms, 
and ftatutes. In all difputes arifing between either of the 
provinces, the reft (hall interpofe only as mediators. They 
(hall affift each other with life and fortune againft every 
foreign attempt upon any particular province^ whether to 
eftablifh fovereignty, the Catholic religion, arbitrary mea- 
fures, or whatever elfe may appear inconfiftent with the 
liberties of the provinces and the intention of the alliance. 
All frontier towns belonging to the United Provinces lhaL 
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ccs at the joint expence of the union The public impofts and 
duties fhall be farmed for three months to the higheft bidder, 
and employed with the kind’s taxes in the public fervice. 
No province, city, or member of the union, (hall contrail 
an alliance with any foreign prince or power, without the 
concurrence of all the other members. Foreign powers fhall 
be admitted into the alliance, only by confent of all the con- 
trailing parties. As to religion, the provinces of Holland and 
Zealand (hall ail in that particular as they think advifable : 
the reft fhall adhere to the purport of the ediil publifhed 
by tlie archduke Matthias, which prtfcribed that no man 
fhould be oppreffed on the account of confcience. All the 
inhabitants, from the age of i 8 to 6c, fhall be trained and 
difciplined to war. Peace and war fhall be declared by the 
unanimous voice of all the provinces, other matters that con- 
cern the internal policy fhall be regulated by a majority. 
The ftates fhall be held in the ufual conftitutional manner, 
and coinage fhall be deferred to future determination. Fi- 
nally, the parties agree, that the interpretation of thefe arti- 
cles (hall remain in the States-general; but in cafe of their 
failing to decide, in the ftadtholder. 

This alliance was fo univerfally approved, that in a fhort 
time the cities of Ghent, Nimeguen, Arnheim, Leewarden, 
Venlo, Ypres, Antwerp, Bteda, Bruges, wuth feveral other 
towns, bcfides a great number of noblemen and perfons of 
diftinftion, embraced and figned the union. Thus the foun- 
dation of a commonwealth was laid, but in a flu6luating and 
uncertain flate of affairs, when men were a&uated by dif- 
ferent paflions, views, and interefts; intimidated by the 
great ftrength of the Spanifh monarchy, and fupported 
chiefly by a zealous adherence to liberty, and firm refolution 
to perifh in defence of freedom. The firft coin ftruck arter 
this alliance is exprefiive of the fituation of the infant repu- 
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bjthc r^ub- ki;c> pjere vvas reprefented a fhip labouring amidft the 

laud. ^ v/aves> unafiifted by fails or oars, with this motto, Incertum 
quo fata ferant. 

It was expelled, that the important objeft of this alliance 
'would have attraAed the attention of the Walloons, and in- 
deed of all the Catholic inhabitants of the Netherlands : it 
in fa£l did fo, but in a different manner from what was ima- 
gined'. The Walloons not only refufed to accede to the union, 
but they made the ftrongeft remcnftrances to the States- 

* general upon the danger, impropriety, and illegality of fuch 
IntrlVes of a confederacy. It appears from Strada and Bentivoglio, 
fhe <bte of that the duke of Parma was at the bottom of their intrigues. 

He ftimulated and prompted their meafures, infpiring them 
with a jealoufy of the Proteftant defigns on the Catholic re- 
ligion. In the end, he contra&ed an alliance with them ; 
and thereby confirmed by his own example the legality and 
neceffity of the union of Utrecht. Immediately they began 

. levying an army ; but ftill kept up appearances with the 
confederated pr' vinces, though it was obvious that hoftilities 
muft fgon commence. To prevent the effufion of blood, 
the emperor, as mediator, fet on foot another negociation ; 
but Philip would allow no reafonable terms of accommoda- 
tion, and give no fecurity for liberty of religion. Inftead of 
granting equitable conditions, he laboured to detach the 
prince of Orange from the union ; made him extraordinary 
propoials ; offered to reftore him to all his eftates, indemni- 
fy his Ioffes, raife him to the height of power, and give him 
the firft place in his efteem and favour. But William was 
too wile to rely on the promHes of a king who had fhown 
himfelf perfidious. He determined to (hare the fate of the 
United Provinces, to fulfil his engagements, and the hope 
conceived of his conduft. 

While the prince of Orange was bufied in conciliating 
fadlions, forming alliances, and ftrengthening the union. 

the duke of Parma was taking meafures to difconcert his Umttd 
projefls, and reduce the provinces to the king’s obedience. 
Fie difpatched Gonzaga and Mondragon with 8000 men to ^ 
lay fiege to Mai lien. The to wn was taken by affault; theni^ fllC. 
governor hanged; and 4c of the chief inhabitants wereceffes. 
tortured to death, for having valiantly defended themfelves, 
and faithfully difchar,oed their duty. It is faid the'ffuke of 
Parma difavowed this bloody proceedimr, lo inconfiftent 
with the character of a hero. After fome farther incon- 
fiderable advantages obtained in the neighbourhood of Ru- 
remonde, the king’s army infulted Antwerp, where the 
archduke and the prince of Orange then refided. The States 
army was intrenched near Borgerhont, a poft attacked with- 
out fuccefs by the duke of Parma, after a brilk ikirmifh- 
ing of two hours between the armies La None, how- 
ever, the general of the ftates army, not choofing to expofe 
himfelf to continual alarms from the enemy’s cavalry, reti- 
red under the cannon of Antwerp. ^ 

On La Noue’s retreat, the duke of Parma invefted Mae-Maeftricht 
ftricht. The fiege began on the 8th of March, and conti-taken, and 
nued without remiflion to the 29th of June. This defence ^ 
was deemed very extraordinary, as the fortifications were in creJ 
bad order, the garrifon {lender, and the place but poorly 
provided with the neceffaries of a fiege. One Sebaftian 
Tappin, an engineer by profeffion, a Proteftant, and a brave 
and alert foldier, by his indefatigable vigilance railed conti- 
nual obftvu&ions to the duke’s approaches. The garrifon 
had fuftained frequent affaults, and made divers bloody Tal- 
lies, by which they were fo much fatigued, that during 
parley the town was furprifed and a great many foldiers were 
put to the fword; but Tappin was faved by favour of the 
duke of Parma, who gave ftrift orders that he ftrould have 
quarter. For three days Maefti ichr was a feene of the ut- 
moft defolation and horror, the Spanilh foldicrs committing 
every excefs and enormity, in defpite of all the endeavours 
of the general to reftrain their licentioufnefs, and maintain 
difeipline. With fuch diligence did the duke apply himfelf 
to this fiege, that, unable to fupport the fatigue, he was fei- 
zed with a fever, which had near proved fatal. Flis fitua- 
tion infpired the enemy with frefh courage. They ventured 
to appear in the field; reduced Aloft, and fome other places ^ 
of little confequence ; but could not prevent the lofs of Me- oiftreffed 
nin taken by affault, though it was foon a'ter retaken by fituation of 
the prince of Orange. In Brabant the ftates like wife ob-die repub. 
tained fome advantages, though of too unimportant a naturellc' 
to merit attention. The truth is, all the United Provinces 
were in a deplorable fituation ; and their trifling fucceffes 
were owing entirely to accident, or the duke ot Parma’s ill- 
nefs. Several provinces contributed nothing to the common • 
ca-ufe ; others furnifhed but a fmall proportion of the taxes 
agreed upon at the union. The army had large arrears due, 
and lived at diferetion ; in a manner more oppreffive to the 
people than taxes to the amount of their regular pay. The 
people clamoured againft the ftates; they threw the blame 
on the officers for relaxing in the point of diicipline ; and 
the officers recriminated, alleging, that the fault was in the 
ftates, who failed in performing their engagements to the 
army. All was in confufton; but as no perfon would ac- 
knowledge his error, there appeared little hopes of amend- 
ment. In a word, nothing befides the fame diftrefs in the 
Spanifli army could have prevented the duke of Parma from 
reducing the revolted provinces to accept any terms he 
ffiould think fit to preferibe. He was equally in want of 
money ; and his late treaty with the Walloons required Wiat 
he fhould difmifs all his foreign troops in the fpace of fix 
weeks after the publication of the treaty. His fituation 
indeed was fo deplorable, that he fequefted leave to refign 
his command, and retire with the foreign foldiers to Italy .; 
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but tbe court of Spain had too much confidence in his abi- 
lity to entruft fa important a charge to another. In this 
date of affairs the animofity of the parties^emained, with- 
out the power of (bowing their refentment. The (fates were 
refolute, but unable to defend their liberties. Philip was de- 
termined, but too weak to be defpotic ; and both were obli- 
ged to content themfelvcs with publiftung bitter remonftran- 
ces againft each other. 

At laft the prince of Orange renewed the treaty with the 
duke of Anjou. The queen of England was again offered 
the fovereignty, but (lie declined it for political reafons. The 
duke of Anjou was, however, oppofed by a great number of 
the Reformed, on account of the (hare his mother had in the 
horrid mafTaere of the Proteftants at Paris. All arguments 
to remove their prejudices were in vain. Anjou was a Ro- 
man Catholic, and that alone was fufficient to render him 
deceftable. The prince of Orange urged the neceffity of 
receiving tire prince. Pheolovians and civilians allowed that 
it was lawful to have recourle in extremity to a Papift, but 
the people continued ob(tinate- This determined the prince 
of Orange to have recourie to the States-general, to whom 
he fent a long remonftrance, pointing out the caules why the 
confederacy did not produce the intended effedt; and ex- 
horting them to re-confider the affair refpedting the duke 
of Anjou. In confequence, the States-general referred the 
prince’s remonftrances to the provincial (fates and cities ; 
and after long deliberations, and warm debates, it was at 
length determined, in 1380, to call in the duke of Anjou, 
as'the only refource in fo great a calamity. Accordingly 

■the year began with a folemn treaty, whereby the United 
Provinces renounced their allegiance to Philip, and acknow- 
ledged Francis Hercules de Valois, duke of Alengon and 
Anjou, for their foveveign. The treaty confrfted of 27 ar- 
ticles, of which this we have mentioned was the chief. De- 
puties were fent to the duke of Anjou, to explain the arti- 
cles, and congratulate him on his acceffion. As to the arch- 
duke Matthias, finding himfelf unfupported by the emperor, 
the empire, and the numerous friends whom he expe&ed 
would have joined him on his elevation, he expreffed no re- 
fentment at the condudrt of the provinces, which with great 
moderation he attributed to neceff-tr. Pic only demanded 
to know' their intention with refpect to his own perfon; and 
the dates made their apvlogy, by reprefenting the fituation 
of their affairs, alluring him or their eAem, permitting him 
to refide in the Netherlands as long as he thought conveni- 
ent, and highly applauding the prudence and equity of his 
condudf during his adminiffration. As to the provinces of 
Holland and Zealand, they were left wholly in the hands of 
the prince of Orange, whole power as ffadtholder was in no 
refpedi limited by the duke’s fovereignty. After all, Gro- 
tius affirms, that the duke’s authority was merely nominal, 
that the real power devolved on. the prince of Orange, 
■'whole name, however, was ufed in all public a£fs only in a 
fubaltem capacity. It was apparent indeed to the French, 
that William concealed ambitious views under the cloak of 
patriotifm; but it was not convenient to difeover their fen- 
timents. 

When the king of Spain was informed of this open de- 
fedfion of the Provinces, he attributed the whole to the 
prince of Orange, and proceeded dirtdfly to proferibe him ; 
he conhfcated his eftate, upbraided him with ingratitude, 
and attempted to ffain his chara&er with ignominy. Fie 
even promifexl a rewatd of 25,000 crowns to whoever fhould 
bring him the prince of Orange dead or alive ; the fame to 
bis heirs, in cafe the perfon peridied in the enterprife ; and 
he declared all thofe profcribtd, their effaces confifcated, their 
honours and dignities abolifhed, who adhered to William a 
month after the publication of this edidh 

The prince of Orange did not filently pafs over this pro- TJnit^ 
feription. He employed one Villiers, a Frenchman, to re- P'ohocn, 
fute the edi£f: his anfwer was well received, and is recorded 
by hifforians as a proof of the fpirit, the equity, the pru- 
dence, and the moderation of the prince. However, when 
it was propofed to the Hates for their opinion, with a requeft 
they would publifh it in their own name, they declined it; 
affigning for a reafon, that it contained feme fadfs too little 
known to be credited, and perhaps too much acrimony and 
refentment againft a prince whofe power they ffill dread- 
ed. With thefe recriminations ended the tranfadfions of 
the year. 61 

The following year the (fates, after long deliberations at The Stattj 
the Hague, publi(lied an edidt, excluding king Philip from 
any' fovereignty, ri.ht, or authority, over the Netherlands. 
This writing appeared on the 26th of July 1581, under the ibe, 
the title of Tht Abdication of Philip king of Spain. It was rcigrq’. 
extremely well drawn up; Hated in the Hrongeft manner the 
mutual privileges of the king and people ; proved that the 
allegiance 01 the latter was voided by the breach of contradf 
on the fide of the former ; enumerated the oppreffive and 
tyrannical adfs of his government; fet afide his authority 
for the moH cogent reafous; fsrbad money to be coined in 
his name ; and took every other Hep towards independence. 
It was in vain for Philip to remonHrate: he knew the Hates 
were to be convinced only by the fword ; to this therefore fa 
he appealed. The duke of Parma blocked up Cambray foCamkay 
clofely, that the garrifon was leduced to the extremity oUekvedby 
living upon horfes, dogs, and cats; though they Hill refuted 
to capitulate, in hopes of being fuccoured. At length the 
duke ©f Anjou aflembled a body of 10,000 foot and 4000 
horfe, and approached Cambray. 'Fhe vifeount de Turenne 
and count Voulandois undertook to force themtelves with 
a body of men into the town ; but they were furrounded 
and taken piifoners by the Spaniards. Thia dilappoint- 
ment did not difeourage the duke of Anjou; he Hill prefftd 
forward with intention to attack the Spanifh lines: but the 
duke of Parma, not caring to hazard a battle, deierted his 
works, and retired to Bouchain. As foon as the duke of 
Anjou entered the city, he took an oath to govern it agree- 
able to its ancient laws, and to preferve the citizens in the 
full pofleflion of all its liberties. He was now prefied by 
the Hates and the prince of Orange to march dtveblly into 
Flanders : he endeavoured to comply ; but his army', com- 
pofed chiefly of volunteers, was fo weakened by dtfertion 
that the delign was laid aiide. 

It was about this time that the duke of Anjou refumed 
the notion of addrefling Elizabeth queen of England. Not 
deterred by the ill fuccefs of his former negociation, he de- 
termined upon a voyage to England ; an excurlion which 
proved equally unfuccefsful to himfelf and unfortunate to 
the United Provinces, as during his abfence the duke of 
Parma made himfelf mafler of Tournay, which concluded ^ 
the tranfadfions of this campaign. Fie was magnificently 
entertained, led into a perfuaflon that all would fucceed ac- ar. 

f 

cording to his wifh, and at length tired out with tedious 
expectation. In his abfence, St Guilan was reduced by 
the prince of Efpinoi. This general directed his march tow 
wards Dunkirk, with intention to join the French torces- 
The duke of Parma, who had notice of his motion, repaired 
to feize the opportunity of inveHing Tournay'. He be- 
gan his approaches, and was vigoronfly received by that gar- 
rifoa, infpirited by the courage of the princefa Maria d’Ef- 
pinoi, niece of the count Horn fo cruelly beheaded by the 
duke d’Alva. The town was Rormed in breach by the 
duke of Parma, who fupported the affailants in perfon, re- 
ceived a wound, and had the mortification to lee his Spa- 
niards thrown headlong from the walls- The duke of An- 
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could not perform his engagements : the latter indeed is 
the moil probable ; as he was certainly a dupe to the fupe- 
rior policy of Elizabeth, who had not yet declared openly 
in favour of the States. In the end, defpairimr of relief, 
haraffed with perpetual watching, and weakened by loiTes, 
the garriion capitulated on the 2$th of November. The 
conditions were honourable ; and the princefs d’Efpinot was 

the deiign, who promifed he ilrould have the reward: upon , 
the whole, Gerrard feems to have been an enthufiaft, and 
his crime the refult rather of infanity, than of any concerted 
fcheme, or malicious intention. His puniffiment, however, 
regarded only the adlion : it was cruel beyond meafure, 
{hocking to humanity, and a ftriking inilance of the vehe- 
ment party-fpirit of the times; not of the juflice of the    “    J K* 1 V, x_i v\ ao - J AK. v/i V1AV, 1.1.1 ii v. D j liVJ L UL LUG JU-UGC Ui lUC 

treated with particular marks of diftindtion by the duke of judges, or the attachment ot the people to the prince of 
Parma, who highly efteerned the heroic qualities of this Orange. 
amazon. This advantage waa lucceeded by another, ob- 
tained by the Spanifh general Verdugo, over the confede- 
rate army in Friefland, commanded by general Norris and 
William Lewis ot Naflau, a young prince of great expedla- 
tion. It appears from the Spanifh account, that Norris 
was attacked in a defile, where he could not draw out his 
troops in battalia ; and that he was put in confufion, anti 
defeated with great lofs. On the other hand, the Dutch 
writers allege, that he attacked the enemy ; but being in- 
feiior to them in cavalry, retreated in good order, with 
fcarce any lofs. 

The year 1582 began with a fpedlacle very unufual in 
the Netherlands, the public entry of a Sovereign elefted by 
the people. The duke or Anjou fetting fail from England 
on the 8th day of February, arrived on the 10th at Elufh- 
ing, where he was received by the princes of Orange and 
d’Efpinoi. Next day they fet out for Antwerp with a 
magnificent retinue, and went up the Scheld attended by 
50 barges. His reception at Antwerp was fplendid beyond 
any thing ever feen in the provinces; they even exceeded 
the preparations made for Philip himfelf on his being ap- 
pointed to the government in the Netherlands by Charles V. 
his lather. A theatre was ere&ed before the walls of the 
citadel, in which was placed a chair of date, covered with 
cloth of gold. There the duke was feated, and the con- 
ditions were read to him, upon which he was received ?.s 
duke of Brabant. When he had iworn to obferve the ar- 
ticles, he was clothed with the ducal robe, and his head a- 
dorned with the ducal coronet by the prince of Orange; 
who faid, “ I will pin it in fuch a manner that it will not 
be eaffiy fhaken an expreffion which at that time was 
taken for a happy omen, though it foon proved fallacious. 

While the Hates of Brabant were employed in feilivity 
and mirth, a Biicayan merchant, named Gufper Anajlra^ 
had contrived a project to redeem his fhattered fortune by 
the death of the prince of Orange. He corrupted one of 
his domettics, by the promife of halt the reward, to ftrike 
the blow. The afTaffin entered the citadel ; and as the 
prince was palling after dinner into another room, difeharoed 
apiftol, and dangeroufiy wounded him behind the ear. The 
prince was dunned with the torce of the ball, and before he 
recovered the adaffin was killed by his attendants ; which 
prevented for a time the abfolute difeovery of the plot, 
though it afterwards appeared from clrcumdances. It was 
traced that he had confefied the fecret to a Dominican 
named Antonio Tunmermon^ receiving from the wicked piied 
ablolution, and a promife of eternal reward. Tunmermon 
was hanged, drawn, and quartered, his limbs being fixed 
upon the walls of Antwerp. But though for this time the 
prince efcaped the danger, he was in 1584 affaffinated at 
Debt, by one Balthazar Gerrard or Onion, a perfon who 
had before ferved his higlmefs with fidelity and zeal. He 
was at that very time employed by the prince to carry let- 
ters into France and had received money to bear his ex- 
penees, with which he purchafed pittols to murder his bene- 
la&or. At the criminal’s examination, it appeared that he 
had long meditated this bloody adlion, and was confirmed 
in his lefolution by the Jefuits and Catholic prieds; he even 

The United Provinces were now in a mod deplorable C- 
tuation. L he duke of Anjou had been totally unable to 
refid the duke of Parma, in confequence of which many 
towns had been taken ; and in other refpedts the Hates had 
fudained immenfe Ioffes. The duke of Anjou, chagrined 
and difappointed, had retired to France, where he died. 
But above all, the lofs of the prince of Orange feemed to 
give the finiffiing droke to the affairs of the dates ; and 
confufion and anarchy now icigned in their councils. The 
provinces of Zealand and Holland alone endeavoured to re- 66 
pair the lofs, and fhow their gratitude to William by cleft-Pr’nce 

ing his fan Maurice their dadtholder and captain-generalc^l
(
a^”ce 

by fea and land. Maurice was at that time only 18 yearsluddiolie!^- 
of age; but appeared in eveiy refpeft worthy of the high 
dignity which had been ednferred upon him. The fird Hep 
taken by the confederates was a folemn renewal of the treaty 
of Utrecht ; after which the mod vigorous preparations 
were made for the defence of the country. But before any Succef* of 
thing of confequence could be done, the duke of Parma had^2 

reduced Liikenffiouk, Dendermonde, Vilvorde, Ghent, and irds* 
Antwerp ; which druck the dates with fuch terror, that 
they again offered the i'overeignty to queen Elizabeth. This 
was once more refufed ; though that princefs engaged, by 
a new treaty, to affift the Hates both with men and money. 
An army was accordingly fent into the Netherlands under 
the command of the earl of Leiceder : but it does not ap- 
pear that this was of any effential fervice to the caufe ; for 
the conduft of that general was fo exceedingly improper, 
that he was not only baffled in every military enterprife, - 
but drew upon himfelf a general odium. It is very pro- 
bable indeed that the States could not long have fupported- 
themftlves in Inch circumdances, had not Philip rafhly en- 
gaged in "a war with England, with vvhofe naval power he 
could fcarce be. enabled to cope by any fuperiority in num- 
bers whatever. ’1 he defeat of the Spanifh armada in 1588** See 
gave fuch a blow to the power of that nation, as totally - 
difabled them from carrying on the war in the Netherlands.n° SI2|‘ 
Inilead.of fending the proper affidance to the duke of Par- 
ma, that general received orders to haden to the aid of the 
duke of Mayence, who had been defeated by Henry IV. 
The duke was obliged to comply with this order, though Dukc^of 
he was fenhble the lofs ot the United Provinces mud be Parma 
the confequence. Prince Maurice now carried every thing bilged 
before him ; and by the end of the year 159J, the Dutch n,ove tf>* 
faw their frontiers extended, the whole country fecured by France, 
rivers and covered by.fortified towns, with the greated pro- 
bability of driving the Spaniards out of Frieffand in another 
campaign. 

The remainder of the hidory of this war is only a detail 
of the Spanifh lodes and misfortunes, • which now enfued. 
1 heir affairs were at lad totally ruined by a deciffve viftory 
gained by prince Maurice, in the year 1.600, over the arch- . 
duke Albert, who bad been appointed the Spanifh gover-- 
nor of the Netherlands. King Philip II. died in 1598, . 
leaving the affairs ot his kingdom in the mod ■ didreffed d- - 
t hat ion ; notwithfUnding which,, his fucceffor Philip III.- 
was too haughty to cbnfent to peace, or allow that the. 
States were free, though he was plainly unable to keep - 
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United them In fubje&ton. At laft, in 1606, the courts of Ma- 

Provinces, an(i BrufleU began to think of peace in good earnetl. 
In 1607 a fufpenlion of hoftihties took place, and in 1609 

A truce of a treaty was concluded In the firft article of the treaty, 
twelve the archduke, in his own and the king of Spain’s name, ac- 
years con- knowledged the United Provinces, and renounced all claim 

' ’"'h Sn ' to fovereignty over them, hut in luch general terms as would ve ...1 j an . altercation In the fecond, a truce for I 2 years, by 

fea and land, through all the dominions o*' both parties, was 
concluded. By the third article, the parties were to remain 
in poffeflion of what they now held, without cefilon or ex- 
char.!>e. In the fourth, a general amnefty was ftipulated, 
and full freedom ot trade by fea and land to each others 
dominions granted. This neceffarily implied a ceflation of 
hoftilities in the Indies; however, great debates afterwards 
arole upon this account. Spain obferving the rapid pro- 
grefs of the Hollanders in the India trade, apprehended 
they would loon become too powerful in that quarter ; and 
the Durch were willing to maintain the advantage of their 

Superiority. Both, for this reafon, difputed the article ; 
yet it could not be let alide without deftroying the whole 
treaty, and the fruits of all their laboured conferences. The 
fifth article regulated the imports, and the duties to be paid 
by*the fubjeds of the archduke and the States, trading to 
each others dominions, which were to be on the fame foot 
ing with thofe ov other nations The archduke ufed his 
titmoft endeavours to have the duties at Lillo, 04 the Scheld, 
abolilhed, and the commerce of A ntwerp reftored to its for- 
mer grandeur ; but this was fo diametrically oppofite to the 
interelt of the Hollanders, that it was impoffible it Ihould 
ever take place. The fixth and feventh articles likevvife re-* 
garded commercial affairs. But it would be unneceffary to 
dwell on particulars. Sufficient is it, that the truce was mu- 
tually beneficial, Spain being no longer in condition to fup- 
port the war, and the Hollanders havin:; obtained the end of 
all their defperate rdiftance and invincible perfeverance in the 
caufe of liberty. Philip of Naflau, by the truce, entered into 
poffiffion of all his paternal eftates in the Spanifh Nether- 
lands and Burgundy ; while the States rewarded the_ faith- 
ful fervices of Maurice with a penfion of 25,000 florins, to 
be paid annually out of the public treafury, befides an ap- 
pointment of 60,0:0 francs as governor-general. Penfions 
were likewife fettled on the other princes of the houie of 
Naffau : all were gratified in a manner that demonftrated 
the high fenfe the republic had of their merit, though they 
mioht poffibly be difappointed in their great defign ot raffing 
prince Maurice to the fovereign authority 

No fooner were the Dutch freed from this extreme dan- 
ger, and felt the bleffings of liberty, than diffentions among 
themfelves took place. The difputes betwixt the Armini- 
ans and Calvinifts produced violent difturbances, which fre- 
quently ended in the perfecution of the former. In 1621 
war was renewed with Spain ; and it may be remarked, that 
during the whole courfe of it, the iubjefts of the republic 
traded to the Spanifh ports, as if there had been an entire 
friendfhip fubfiftjng between the two nations. It was no 
uncommon practice with them to fupply towns with pro- 
vifion that were befieged by their own armies; and to fur- 
nifh the enemy with ammunition and other neceflaries, with- 
out which they could not carry en the war. '1. heir motive 
and apology for this conduct was, that thus they kept in 
their own hands the profits by which other nations would 
be enriched. By fttadily purfuing this line of conduct, 
making; as many prizes as they could by force, and at the 
fame time making as much profit of their enemies as could 
be obtained by a lucrative trade, it is no wonder that the 
republic fhould fiourifh, and rival in wealth the greateft na- 
tions of Europe. In 1628 the Spaniards met with a dread* 

1 U N I 
ful blow by the capture of their ftota from Mexico. Hus was Uaitel 
the greateil prize the Hollanders had ever met with ; being p,ovWs 
v?.lued at no lefs than 15,000,000 livres. From this time ^ 
the Spaniards were everywhere defeated and baffled in almoit Spanift^ 
every enterprize they undertook; neverthelets, they carriedtitaken, 
on the war, with an obftinacy hardly to be matched, tor 2c ^ 
years longer. At laft, in 1648, a treaty was concluded, by Peacecoj, 
which ^iis Catholic Majefty renounced all right and fove-cluded, 
reUnty over the Lords the States-general of the United 
Provinces, who were henceforth declared a free and inde- 
pendent republic, and that both fides fhould remain in the 
unmolefted pofleffion of what they held feverally at the iign- 
ing of the treaty. # 73 

From this time to the year 1670 we meet with nothingFlouri^ 
very remarkable in the hitlory of the United Provinces. 
By invariably purfuing the maxims of prudence, induf-^0 c' 
try, and frugality, the republic had attained the higheft 
pitch of grandeur. Amiterdam was become the emporium 
of Europe, and the richeft city in the univerfe. Holland 
alone contained 3,000,000 of fouls, and all the other pro- 
vinces were proportionably populous. The States difpatcb 

70 
*War re- 
newed. 

minifters and confuls to China, Siam, and Bengal, to the 
Great Mogul, the king of Perfia, the khan of artary 
the Grand Signior, the czar of Mufcovy, and the princes of 
Africa. They were confidered as an important weight in 
the fcale of Europe, and no treaty was concluded without 
their ambafiadors. The triple alliance with England and 
Sweden, into which they had entered, gave Louis fulpicion 
that they propofed to fet bounds to his ambition, and clip 
thofe bold pinions which had fo fwiftly convey ed his con- ^ 
quefts over the Low Countries. \ an Beuningen s into-0aufcof 
lence, in comparing himfelf to Jofhua flopping the courfetnewar 
of the fun, which was the French king’s device, highly 
difgufted his majefty ; who was fhocked at the preemption ^11C!' 
and pride of a republic juft ftarted out of obteurity, and 
gained, in the fpace of a century, from the ocean. But 
what was ftill more alarming to Louis, was the probability 
that the Dutch would ruin the manufa&ures ©f France, 
and his new eftablifhed commerce ot the Indies. His jea- 
loufy difeovered itfelf in divers inftances ; and the penfioner 
De Witt, who at that time had the leading of affairs, his 
brother, and his party, did all in their power to remove 
thele prejudices ; but the unhappy differences which then 
prevailed in the United Provinces fruftrated all their en- 
deavours. # , - 

Louis now fought every opportunity of breaking with 
the Dutch ; lefs perhaps from any dread of their power, 
or ability to injure him, than with a view to enlarge his 
dominions by the entire conqueft of the Low Countries. 
He knew that the whole {Length of the republic coniifted 
in her marine ; that her frontier was weak, her provinces 
divided, and the chief power in the hands of men invete- 
rately fet againft the family of Orange, the ancient captains 
of the republic. His firft attempt was to diffolve the tri- 
ple alliance, and difengage from it Charles II. king of Eng- 
land. In this bufinels the duchefs of Orleans was employ ed:^^ 
(he went to England under pretence of vifiting the kingrati, 
her brother; and her negociation was fuccefiftul. In the king; 
mean time Louis poffeffed himfelf of Lorrain, under pre '' 
tence that duke Charles was forming alliances in the empire 
againft France. ^ ^ 

The following year was fpent in negociations with the 
emperor, Spain, and Sweden, with the eledors of Cologne 
and Brandenburg, with the bifhop ot Munfter, and. other 
fpiritual and German princes. The defign of Louis was 
to prevent their acceding to the triple alliance; from which 
he had already weaned one power, the moft confiderable of 
the whole. The bifhop of Munfter beheld with uneafineft the 
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the growlr.g power of the United Provinces : he pretended 

■ that they had made ieveral attempts upon the counties of 
’ Stirum, Culemberg, Bentheim, and Eaft Friefland; that they 
had feized on Ravenftein on the Meuie, and feveral other 
places belonging to his bifhopric. - In his own defence he 
concluded a treaty with France, and prevailed on the eleftor 
of Cologne to follow his example. By figning a treaty 
with thefe two princes, the king opened a way to Holland 
by the Meufe and the Rhine ; he eftablilhed by this means 
places of arms and magazines in a country diltant from his 
own dominions, and fecured a retreat in cafe his enterprife 
proved abortive. With refped to the emperor, every ar- 
tifice was ufed to keep him neutral; and indeed his own 
inclinations co-operated but little in favour of the Dutch, 
whom he regarded as fubje&s revolted from the princes of 
•his family, and in pofieffion of fever,il places belonging to 
the empire. In Sweden, Louis’s negociations were equally 
fuccefsful; for here he prevailed fo far with Charles XI. as 
to obtain ?. Ilipulation, that if the emperor, or any of the 
princes of the empire, joined their forces to the Dutch, a 
Swedifli army fhould march into the very heart of Germany 
and join the French, in order to force thofe princes to ob- 
ferve the treaty ot Weftphalia. 

Of all the Germanic body, the ele&or of Brandenburgh 
1 alone interefted himfelf for the fafety of the States-general. 
The peace of Weftphalia had prevented this enterprifing 
prince from extending his dominions in Germany, and re- 
taking Pomerania from the Swedes. He had long afpired 
at the ftadtholderfhip of Holland; and though that office 
had been for fix years fupprefTed, yet he flattered himfelf, 
that in cafe of a war he might obtain it, perpetuate it in 
his family, and in time reduce Holland by dint of force, 
intrigue/and llratagem. With this view, he reje&ed the 
propofals of feveral princes of the empire, and even thofe 
of France, endeavouring by every poffible method to inli- 
nuate himfeli into the friendfhip and confidence of the States. 
,In the end he concluded a treaty with them, whereby it 
was ftipulated that he fhould affill the republic with 25,000 
men. Beverning, the Dutch ambaffador at Madrid, dif- 
concerted all the fchemes of France at that court, and en- 
gaged the queen of Spain to furnifh money and troops for 
the defence of the United Provinces. Thus was the face 
of Europe wholly changed. France and England, who had 
contributed largely to the raifing and aggrandizing the re- 
public, were now incited to deftroy her; while Spain, which 
for an age had been endeavouring to fupprefs her, was arm- 
ing for her fupport. Pierre de Groot, the Dutch minirter 
at the Hague, was employed to penetrate into Louis’s de- 
figns; he gave his conttituents notice that he forefaw a ter- 
rible ftorm ready to fall upon them, which they might never- 
thelefs break by feafonable fubmiffions and proper acknow- 
ledgments. Upon this the States wrote to the king, endea- 
vouring to appeale his wrath ; but finding him- inexorable, 
they prepared for receiving him, and provided for the fecu- 
rity of their provinces. But the long peace the republic 
had enjoyed deftroyed her Handing forces, and little confi- 
dence could be repofed in her new levied foldiers. 

s As foon as matters were ripe for execution, Louis or- 
dered an army of loo,000 men to file off towards the Rhine. 
Before the opening of the campaign, and previous to his 
declaration of war, he divided his army into four columns ; 
commanding one in perfon, with the marfhal Turenne under 
him. Another was led by the prince of Conde, affifted by 
the marfhals Humieres and Bellefonds ; the third was head- 
ed by Crequi; and the fourth marched to Weftphalia under 
the condud of the duke of Luxemburgh, to join the bifhop 
of Munfter. As the marfhals Crequi, Bellefonds, and Hu- 
oaieres, refilled to, receive orders from Turenne, they were 
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baniflied ; but after fix months exile, were recalled, at the ymerf 
xnflance of the whole body of marfhals in France, upon their , ^ . t 
making proper fubmiffions. 

Such an army drawing towards their frontiers could not 
but terrify the Dutch, now torn with civil faftions. The 
partifans of the Orange family wete for abohfhing the per- 
petual edia, and railing William III. to the dignity en- 
joyed by his predeceffors ; but the De Witt fadion oppofed 
him violently, though they could not prevent the young 
prince from being chofen captain general and high admiral. 
Many perfons hoped that William’s new dignity would in- 
cline his uncle Charles II. to return to the triple alliance : 
but that hope was fruftrated by the condud of his majefty; 
who, in conjundion with the moft Chriftian king, declared 
war againft the States general on the 7th day of April. 
A month after, the eledor of Cologne and bifhop of Mun- 
fter followed the example of the two kings. The Dutch 
put themfelves in the heft poflure of defence that circum- 
fiances would admit. Maeftricht was ftrongly garrifoned ; 
the prince of Orange had aflembled an army of 25,000 
men, with which he advanced t® the banks of the Ifftl,- 
and the Dutch fleet cruifed off the mouth of the Thames 
to prevent the jundion of the naval forces of England and 
France, which amounted to 150 ftips. All Europe watch- 
ed the firft motions of two powerful kings, feconded by the 
heft generals of the age. 

His moft Chriftian majefty joined his army at Charleroy. 
It was compofed of 23 companies of gens d’armes, life- 
guards, mufqueteers, and light-horfe, two regiments of the 
French and Swifs guards, 14 regiments of foreign infantry, 
and 60 regiments of light horfe or dragoons, comprifing irt 
all an army of llu,coo fighting men, under the command 
of marfhal Turenne as captain general. Holland could only 
be attacked by the Rhine or the Meufe ; and the generals 
and minifters differed by which of thefe inlets they were to 
make the firft impreffions. At laft, after feveral delibera- 
tions, it was determined to make both attacks at the fame 
time, in order the more to difconcert their councils. It is 
probable that Turenne always oppofed the fiege of Mad> 
tricht; for we find him immediately after the lurrender of 
Mafeik ftrongly diffuading the king from that enterprise, 
in oppofition to the fentiments of the prince of Conde. At 
laft he prevailed ; and it was refolved in council to advance 
towards the Rhine, and befiege at the fame time the towns 
of Rhinberg, Veffel, Orfoi, and Burick. Thefe places were 
all well fortified, and deemed the keys of liollaxid ; how- 
ever, the Dutch did not appear difturhed at their being in- 
veiled, as they were only under the proteftion, and did not 
immediately belong to, the United Provinces. They were 
befides in hopes that any attempts upon the territory of 
Cleves would haften the preparations of the eleftor of Bran- 
denburgh, and even rouze the emperor into a fenfe of the 78 
danger he was in from the vaft deiigns of Louis. Nothing ^ucreffes ofi. 
could oppofe armies fo well appointed; led by generals fot l" ** 
fkilful and fo experienced. The four towns Surrendered 
within a few days of each other ; and Rhinberg, that held 
out longeft, opened its gates on the feventh of June. A 
few days after, the town and fort of Rhees, and the town of 
Emerick, furrendered ; upon which the king refolved to 
pafs the Rhine by a ford, over which the cavalry were to 
fwirn. This bold enterprife was proje&ed and conduced 
by Conde; who, in the face of two regiments of foot, 
and feveral fquadrons of horfe, under general Wartz, in- 
trenched on the oppofite fide, effefted the palfage, in the 
fame prder, and with as much regularity, as if he had 
marched his troops 'on dry land. The enemy made a ftout 
reliftance ; but were driven from their poll, after having 
killed the duke de Longueville on the fpot, and wounded 
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TBi'ed the ptmce of Conde, which difabled him for fome time from 

■Prov’nas attending the fervice, and obliged him to refign the com- 
'y ''" rnand ot his army to Turenne. 

It is almoft incredible with what rapidity towns and for- 
treffes yielded to the fortune of his majefty’s arms. The 
redudtion of Betau, the mod fruitful country of the United 
Provinces, and the furrender of Tolhus fort, obliged the 
prince of Orange to abandon the Iffel, left he fhould be 
attacked in the rear, and to retire to the very heart of the 
country, as far as Rhenen, in the province of Utrecht. 
By this means the town of Arnheim, the forts of Knot- 
femborough, Voorn, St Andre, and Shenck, this laft, the 
ftronpelt in the Netherlands (having coft the great Henry 
Frederic prince of Orange a feven months fiege\ with a 
varifty of other forts and towns, lurrendered as foon as 
fummcned ; and at laft Nimeguen, a town ftrong from the 
nature of the works and fortifications, and garrifoned by 
8coo fighting men, including the inhabitants, was inverted. 
After the citizens had for eight days exhibited fignal proofs 

courage in defence of their liberties, they were forced to 
yield to the fuperior fkill of Turenne. 

In the mean time the bifhop of Munfter and ele&or of 
Cologne, having joined that body of troops under the com- 
mand of the duke of Luxemburgh, the united army entered 
the province of Overyfiel, and by dint of cruelty, and ter- 
ror which the duke fpread, reduced the towns as foon as 
he appeared before them. Animated by that implacable 
rage that conftantly attends religious wars, the two prelates 
obliged the duke to exert a feverity, by no means fuited to 
his nature, againft heretics and the rebellious fubjefts of 
the houfe of Auftria. Next the king’s forces penetrated 
into the province of Utrecht, where their conquefts went 
on with the fame rapidity, and put the capital of the pro- 

The Dutch vince in the utmoft danger. To retard its fate} the Dutch 
<®bliged to could imagine no other expedient than opening their fluices, 
-overflow ancj overflowing the country. The other towns followed 
sche.i coun- ^ exarnp]e 0f Utrecht; and Holland, Brabant, and Dutch 

Flanders, was one vaft lake, the towns riling like iflands in 
the midft of the waters. Farther to ftem the torrent of 
Louis’s conquefts, the people were perfuaded the only bar- 
rier was to lodge the fupreme power in the hands of the 
prince of Orange. They accordingly obliged the ftates of 
Holland and Weft Friefland to unite the dicnity of ftadt- 
Folder to thofe of captain general and high-admiral, with 
"which the prince was already invefted. They likewife fent 
remonftrances fo pathetic to the king of England, that 
Charles, moved with the fituation of the republic, and jea- 
lous of the defigns of Louis, difpatched the duke of Buck- 
ingham and earl of Arlington into Holland, to quiet the 
fears of the Dutch, and infill upon the king’s penetrating 
no farther into Holland. In cafe of Louis’s refutal, Charles 
declared he would break the alliance; as he perceived 
.that, inftead of fecuring Zealand to the Englilh, agreeable 
to the treaty, the defigns of France were to unite the whole 
republic to their own monarchy. His moft Chriftian ma- 
jefty had in fadl no great regard to the menaces of his ally: 
but as perfifting obftinately to advance into a country which 
the inundation rendered impaffable, might terminate in the 
ruin of all his Ichemes, he feemed, out of compliment to 
the king of England, to liften to terms of accommodation ; 
which, after all his vidlories, could not fail of proving ad- 
vantageous. In the fpace of three months he had conquered 
the provinces of Guelderland, Gveryflel, and Utrecht, taken 
about 50 towns and forts, and made 24,000 prifoners. 
Conde and Turenne advifed his majefty to fend the pri- 
foners to woik upon the canal of Languedoc, and to leave 
all the places that were not efiential to the prefervation of 
fiis conquefts j the miniftcr Louvois was of a different opi- 

U N I 

■try. 

nion, and his fentiments determined the king. The pvh Un'tt| 
foners were releafed for a trifling ranfom, and the king’s ^fovinco, 
army totally reduced and exhaufted by the continual drains*""^"'- 

made to garrifon the conquered places. 8o 
A negociation was fet on foot at Boxtel, near Bois-le-Unfuccef,, 

due, whither the king, attended by the Englifh ambaffadorsfu! :eg«i' 
and the Dutch deputies, repaired : but the terms requiredatlQn' 
of the republic were fo hard, that they were rejedled with 
dtfdain by the Dutch.; who, animated by their ftadtholder, 
refolved to wait a change of fortune in the midft of the 
waters. They ufed every expedient to roufe the princes 
of Germany in their defence ; and fo fuccefsfully, that the 
eledtor of Brandenburg, the neareft and moft interefled 
prince, prepared to take'the field. The undaunted courage* 
the vigilance, the public fpirit of the prince of Orange, 
gained him the entire confidence and affedtion of the repub- 
lic ; and excited their refentment againfl the two brothers 
De Witts, his implacable enemies, whom they accufed of 
receiving penfions from Louis. The fuggeftion was falfe ; 
but poflibly their love of liberty, and jealoufy of the houfe 
of Orange, had carried thofe two great politicians too far in 
their pacific meafures and complaifance to the power of the 
French monarch. The penfionary was attacked in the 
ftreet by the populace; but by his perfonal bravery broke 
through the crowd, and laved his life, though covered with 
wounds. Soon after the fedition broke out arrefh, and the 
partifans of the houfe of Orange again ftirred up the ani- 
mofity of the republic sgainft the De Witts. Several crimes 
were laid to the penfioner’s charge, but he cleared himfelf. 
Suborned witnefles acculed his brother of an attempt to poi- ^ 
fon the prince of Orange. Cornelius was imprifoned andl^eDe 
treated with great barbarity. While he was under the tor-Witts 
ture, he fung that ode of Horace, Jvjlum et tenacem propojxti. 
virum. His brother took him out of prifon after fentence ' 
of banifhment was pronounced ; the tumult rofe high, and 
both the De Witts were cruelly torn in pieces in the ftreets. 
William of Orange feemed touched at this terrible facrifice; 
he made the penlionary’s eulogium, and ordered the mur- 
derers to be profecuted ; however, the clemency he fhowed 
them, the advantages he obtained by the maffacre, and the 
animofity he bore the De Witts, convinced all men that he 
countenanced the murder. 

William of Orange, in the mean time, daily ingratiated 
himfelf more. He gave up his whole fortune for the fafety 
of the ftate ; and exerted himfelf with fuch prudence and 
ability, that all Europe began to unite againft the two kings 
by the month of July. Every prince in Germany was in 
motion to fuccour the Dutch. The err peror, the king of 
Denmark, the eleftor of Brandenburg, the duke of Brunf- 
wick Lunenburg, the landgrave of Hefle, immediately or- 
dered their troops to join ; feveral of the other princes were 
preparing to take the field. All were jealous, England be- 
gan to waver, and there was not a power in Europe upon 
whom Louis XIV. could heartily rely. The army of Bran- 
denburg, commaEded by the eledlor in perfon, and the for- 
ces of the empire under the famous Montecuculi, joined near 
Heidelfheim, and competed a body of 42,000 men. Tu- 
renne, now appointed generaliffimo of the king’s army on hisTureimt- 
majefty’s return to Paris, marched to oppofe the enemy’s paf- 
fing the Rhine. For three whole months were the ele&or 
and Montecuculi employed in abortive attempts to effe£t a 
palfage at Mentz, Coblentz, Strafburgh, and other places. 
This anfwered the purpofc of making a powerful diverfion 
in favour of the Dutch, though they could not accomplifh 
their defUn of joining the prince of Orange. After re- 
peated difappointments, the Imperial army diredled its march 
to Weftphalia ; and Turenne followed, in order to keep the 
bifhop ot Munfter fteady to his engagements. For half the cam- 
l ' paigfy 
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ii! palf5n, he, with a body of j6,ooo men, baffled every drata- 
■e>,pem of the eleaor and Montecuculi, the latter the molt re- 
^ nowned c>eneral of the empire, at the head of an army near 

triple his flrength. He obliged them to go into winter- 
quarters, in a country harafled and exhaufted : and confirm- 
ed the bifflop of Munfter in the alliance of France, at the 
very time he was on terms with the emperor. He obli- 
ged the elee.or of jjrandenhurg, who took the chief com- 
mand during Montecuculi’s illnefs, to abandon the liege of 
Wh.rle ; took Unna, Kamen, Altena, IBerkembam, and feve- 
ral other towns and fortreffes. By continuing his opera- 
tions, he forced the eledior cut of his winter-quarters again 
into the field, chafed him from poft to poft, until he obliged 
him to quit Weitphalia, repafs the Weier, and retire with 
precipitation into the bifhbpric o‘' Hildefheim. After ta- 
king poffeflion of the eleftor’s towns in Weftphalia, he pur- 
fued him into the bifhopnc of Hildefheim ; and at length, 
by mere dint of fuperior genius, forced him to feek flicker in 
his hereditary dominions. All this was effected after Louvois 
had appointed the marfhal’s army quarters in Alface and Lor- 

j rain, amidft the rigours of a fevere winter, oppoied by a fu- 
perior enemy, by the artifices of Louvois, and feconded only 

I by his own prudence, and the affbaions of his troop*, which 
I he maintained in defiance all the difficulties, hardfhips, and 

dangers, they encountered. It was indeed fuppofed, that 
[ Montecuculi was prevented from giving Turenne battle bv 

the remonftrances of prince Lobkowitz, the emperor’s am- 
bafiador, influenced by the gold of Louis. Certain in- 

| deed it is, that Montecucuh’s illnefs arofe from his chagrin 
at feeing all his projeas fruftrated by the unftcady dilatory 
conduct of the court of Vienna. Louis’s negotiations di- 

I k01 bed Europe no lefs than his arms. His tools and crea- 
1 lures fwarmed in every court. Leopold could not be pre- 
i vented from declaring in favour of Holland ; but his mJni- 
■ fl ers were bought off from feconding the emperor’s intentions. 

* The whole Englifh nation exclaimed againft the alliance of 
f their king with France ; but Charles flood in need of French 
! to fupply his extravagance and profligacy. The elec- 
f tor of Bavaria had indeed been compelled by Louis to retire 
j; to his capital ; but it was by dint of intrigue that he was 
| forced from his alliance with Holland, and conflrained to 

iign a peace with France. 
While Turenne was thus employed on the Rhine, Conde 

having recovered of his wounds, returned to the command of 
; the army in Holland. He befieged and took Maeflricht in 

13 days. Having repaired the fortifications, he propofed 
making himfelr mafter of feveral other towns ; but the inun- 

j Nations everywhere flopped his courfe. All his attempts to 
draw off the waters were in vain ; and he was forced to con- 
tent himielf with preferving, without pretending to extend, 
the king’s conquefls. 

Whatever glory the king might have acquired by land, 
certain it is that the condudl of his admirals deferved equal 

j praiie with that of his generals. In little more than 12 
months the French were taught the art of naval war. Before, 

I they fought fhip to {hip; but underftood nothing of thole 
■ evolutions by which whole fleets imitate the movements of 

armies. The duke of York, afterwards James II. invented 
the method of giving all orders at fea by means of fignals : 
this and every other, part of the art the French borrowed from 
the Englifh ; and became fo apt fcholars, that they ventured 
to give battle to the Hollanders, the great rivals of the Eng- 
lifh on that element. Their fleet, amounting to 40 fail, be- 

I fides fire-fhips, joined to the Englifh, gave battle three dif- 
| ferent times to the Dutch. De Ruyter gained additional 

glory in thefe engagements; and D’Effrees the French ad- 
[ mini! gained the elleem of De Ruyter. 

In the mean time, Spain declares in favour of the Dutch * 
Vot. XVIII. Fart II. 
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and prevails upon the emperor to aft more heartily in the U-ihed 
caufe of Holland, and defence of the liberties of Europe. Provinces. 
The prince of Orange was reinforced by 10,000 Spaniards, yr-'”"' 
fent to him by the governor of the Low Countries. Philip 
had concluded a treaty with the States at the Hague, 
whereby he declared war againft France, engaged the empe- 
ror to make a powerful diverfion on the Rhine, ftipulated 
not to accept of peace before the Dutch had retrieved all 
their Ioffes, and obtained from them a promife to liften to 
no terms of accommodation before his Catholic majefty was 
reinftated in all his poffeffions in the Low Countries, pre- 
vious to the peace of the Pyrenees. Montecuculi was or- 
dered to advance with 30,060 men to Franconia ; and Tu- 
renne, joining the troops of Cologne and Munfter, paffed 
the Main, and took poft in the eleftorate of Mentz. * The 
prince of Orange receiving no impediment from Conde, who 
was forced on account of thei inundations to repafs the 
Meufe, thought this a proper time for aftion, as the enemy 
had no confiderable forces in the heart of the United Pro- 
vinces. He ordered fome troops to file off fecretly to Am- 
fterdam and Muyden ; lined with infantry the intrenchments 
which fecured the paffage to Holland ; and to deceive the 
duke of Luxemburgh, who commanded in Utrecht, fent 
fome forces by fea to attack Bommel. The duke, not pe- 
netrating the prince’s defign, came to fuccour the place ; 
and William, finding his ftratagem fucceed, marched to 
Naerden, and with 25,000 men invefted and took the place 
before the duke could provide for its fecurity. Upon this s3 
fuccefs, the Dutch took courage, fortune inclined in theira 
favour, and in a fhort time all the horrois of war were re-pain ft the 
moved from the interior parts of the United Provinces to French, 
tnc Spanifh Netherlands. .Neither the experience nor con- 
fummate addrefs of Turenne, the genius ot Vauban, or the 
indefatigable vigilance of Louvois, could repair the error 
committed in ruining the army to garrifon the conquered 
towns.. Even Conde’s fire feemed extinguifhed in the wa- 
ters with which the Dutch had drowned their country. In- 
ftead of penetrating farther, he was obliged to retreat. Tu- 
renne could not prevent the junftion of Montecuculi and 
the piince of Orange, nor the lofs of Bonne. This junc- 
tion, and the declaration of Spam, obliged the armies of 
France to abandon the three provinces with ftill more rapi- 
dity than they had conquered them. The triumphal arch 
at St Dennis was hardly erefted as a monument of Louis’s 
viftories, before the fruits of thofe viftories were relinquifti- 
ed. In a word, the parliament of England would no long- 
er fuffer Charles to be the mercenary^ tool of France; the 
late i” fuccefs cooled the eleftor of Cologne and the bifhop 
o[ Munfter in their friendfhip ; and Louis, fotfaken by all 
his allies, found himfelf under the necefilty of maintaining 
fmgly a war againft. the empire, Spain, and the United Pro- 
vinces. 

From that time the United Provinces have been diftin-State of the 
guiftied among the European nations as a very confiderable republic to 
maritime and commercial power. Their conneftion withthe Prefeut 

Britain by the Revolution in 1688, when William III.time- 

ftadtholder of Holland became king of this Hand, brought 
on a much clofer conneftion between the two nations than had 
ever taken place before. By means of this conneftion, Wil- 
liam formed a plan of humbling his great adverfary Louis 
XIV. who had fo lately brought his country to the verge 
of ruin. For this purpofe he renewed the war in 1689, 
and commanded the army in perfon. However, he was 
overmatched by the abilities of Luxemburg the French ge- 
general; who oppofed him, and obliged him to conclude a 
peace in 1697. . His enmity to ti e French king, however, 
was not yet extinguifhed. The remaining part of his life 
he employed in forming the moft powerful confederacy 
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againd that monarch ; and fo much was he wrapped in this 
proietf, that even in his dying moments it feemed to pre- 
vail over every other confideration*. His meafures, however, 
were adopted by his fucceflbr Queen x^nne ; and the French 
monarchy had nearly funk under the united efforts of the for- 
ces of Britain, Holland, and Germany, headed by the experi- 
enced generals Marlborough and Eugene. But at Ett the 
whole plan was difconcerted by a revolution in the Britifti 
miniftry ; the Dutch were difappointed in the moment of 
their expectations, and obliged to content to the peace of 
Utrecht, which left them expofed to the attempts of France 
as much as ever. A barrier compofed of a great number 
of fortified towns was indeed granted them ; but barriers of 
this kind are a flender defence againft the modern improve- 
ments in war. In the war of 1739, thefe towns were taken 
one after another by Marfiial Saxe, who thus revenged the 
exploits of the duke of Marlborough ; while the Dutch and 
Bntifh army, commanded by the late duke of Cumberland, 
were driven from place to place, without being able to make 
one fuccefsful effort'from the beginning of the war to the 
end of it. See Britain, n° 342—429. 

It is probable that the bad fuccefs of this war cooled the 
affe&iens of the Dutch towards Britain fo much, that ewer 
jfince they have a&ed rather as concealed enemies than 
friends. In the war of 1755* tiie'r attachment to France 
was evident ; and in the laft, it proceeded to fuch an height, 
as to oblige the Bntifh minidry to declare war againfl them. 
The iffue of this war is ftill frefh in our memories. A iingle 
naval engagement was the only event of confequence that 
took place, and (bowed that both were formidable antago- 
nifts to each other. , . - f 

This war was undertaken in oppofition to the wilhes ol 
the ffadtholder, who having been maintained in his preroga- 
tives chiefly by the powerful influence of Britain and Fruf- 
fia, could have no motive for making a rupture with the 
court of London. The fubfequent tranfa&ions of the States- 
ceneral have been related under other articles (fee Prussia 
and Revolution). Having deferted the grand alliance 
formed againit the difturbers of the peace of Europe, and 
the office of the ftadtholder being abolilhed, fhe Dutch re- 
public, under the name of an ally, is now in reality little 
better than a province, of France. The confequence of this 
affiance is what might have been expeaed. 1 he Britifh 
government, obliged to attack its enemies wherever it might 
find them, commenced hoftilities againft the United Pro- 
vinces, and in the compafs of a very (hort period wrefled from 
them their moft valuable pofiefiions both in the ealtein and 
in the weftern world. 

The feven United Provinces being in great part furround- 
ed by the fes, lying low, and abounding in marffies, have a 
damp and unwholefome air. Rains and fogs are frequent, 
and the gout, feurvy, rheumatifm, and agues, very common 
and difficult of cure. The effefts of human induftry here 
are wonderful in the dykes and dams ereded for defending 
the country againit the inundations of the fea, and in 
ditches, canals, mills, and fluices, for draining the marfhes. 
The quantity of grain produced is not fufficient for home 
confumption ; but the paftures in the marffies are fo rich, 
that they can fpare a great deal of butter and cheefe for ex- 
portation. They have alfo a_ good breed of ffieep, whole 
wool is highly valued. There ia turf, madder, tobacco, fome 
fruit, and iron ; but all the pit-coal and timber ufed in 
this country, and indeed moil of the neceffaries of lile, are 
imported. ' All the provinces either lie upon, or communi- 
cate with, the North Sea, by means of that called the f «y- 
der, or South Sea ; which was formed partly by the Rhine s 
right branch, then increafed by the Vecht, which has now 
another outlet, overflowing the low fwampy grounds thro’ 

i if' 

iv 

which it paffed ; and partly by the fea, in the 13th century, Unittj 
breaking in, and overflowing a large trad of ground conti-Proh«cfi 
guous to that before laid under water by the Rhine. The 
principal rivers are the Rhine, the Meufe, the Scheld, 
and the Vecht. The firft is divided into feveral bran- 
ches, ©ne of which joins the Old Iffel, and after that falls 
into the Zuyder Sea *, another named the Lech, at the vil- 
lage of Krimperl, mingles with the Meufe ; a third, called 
the Crooked Rhine, is branched out at Leyden into canals, 
of which one runs into the lake of Haerlem, and another lofes 
itfelf in the fand hills between Catwyk on the Rhine, and 
Catwyk (» the fea ; and a fourth, called the Waal, falls into 
the Meufe over-againft Workum. The Meufe, after dividing 
itfelf into two branches, and again uniting thefe, falls into 
the North Sea below Rotterdam. The Scheld below Ant- 
werp divides itfelf into two branches, called the Weftern and 
Eaftern Scheld-, the firft feparating Flanders from Zealand; 
and the other, running north by Bergen-op-Zoom, and af- 
terwards eaft, between the iflands of Beveland and Schowen, 
falls into the fea a little below. The Vecht runs from eaft 
to weft through the province ofOveryffel, and falls into the 
Zuyder Sea. ' There are many fmallei rivers that join thefe, 
and a vaft number of canals ; yet there are few good har- 
bours in the provinces. i’he beft are thole of Rotterdam, 
Helvoetfluys, and Fluffiing. As to the harbour of Amfter- 
dam, it is indeed one of the largeft and fafetl in Europe; but 
there is a bar at the entrance of it, over which large veffel* 
cannot pafs without being lightened or unloaded. There 
are no mountains in thefe provinces ; and the only lake, pro- 
perly fo called, is that of Haerlem. The provinces are ex- 
tremely well cultivated, and very populous ; etpecially that 
of Holland, which, in this relpeft, perhaps has not its equal 
in the univerfe. '1 he towns are very agreeable, being kept 
clean, and having canals in the middle of the ftreets, planted 
with trees. The number of inhabitants is computed at 
about 2,000,000. The animals here are much the fame as 
in England ; but their horfes and horned cattle are of a lar- 
ger fize. Storks build and hatch on their chimneys ; but, 
being birds of paffage, they leave the country about the 
middle of Auguft, with their young, and return the Febru- 
ary following* It is faid there are fome wild boars and 
wolves here"; and that neither oyfters nor herrings are to 
be found upon the coaft : but of other fiffi they have the fe- 
veral forts, both in their feas and rivers, that we have in Bri- 
tain. „ / 

The eftabliffied religion here before the Revolution wasMg* 
the Preffiyterian, orCalvinifm: none but Preffiyterians were 
admitted into any office or poll in the government, except- 
ing the army ; all religions and fefts, however, were tolera- 
ted, and had their refpeftive meetings or affemblies for pub- 
lic worffiip, among which the Papifts and Jews were very nu- 
merous. Since the late alliance with France, no particular 
religion is eftabliffied ; and the phlegmatic Dutch have 
drunk deep of the cup of infidelity, mixed by their new and 
volatile allies. _ # . -1-- 

There are five univerfities in the provinces, viz. thofe ot 
Utrecht, Leyden, Franeker, Groningen, and Harderwic; 
but the three laft are inconfiderable. The diffenters in Eng- 
land often fend their children to thefe univerfities for edu- 
cation. Before the Reformation there was an archbifhop 
at Utrecht, who had for his fuffragans the biffiops of De- 
venter, Groningen, Middleburg, Haerlem, and Lewarden 
The language here is a dialed of the German, but French ^ 
is much fpoken by the better fort. _ '1£[, 

With regard to the commerce of this country, their Falt&£ 
India company had the monopoly of the fine fpices for more 
than 100 years, and was long the moft opulent and power 
ful of any in the world. Though the country itfelf pro- J ducse 
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commodities of the globe may be found here, nearly as 
cheap as in the countries where they are made or produced. 
A vail variety of manufactures are carried on in the pro- 
vinces, and with extraordinary fkill and diligence ; and a 
great number of hands are employed, and much wealth ac- 
quired, by the herring, co«!, and whale fifheries. No na- 
tion has hitherto equalled them in the curing of herrings ; 
thofe cured at Glafgow, in Scotland, are thought to come 
neareft to them. About 150 fail were annually employed in 
the whale-fifhery, and about 200 in the herring. The pro- 
fits of the latter, in a good year, after all deduClions, were 
thought to amount to 200,oco Holland guilders. The prin- 
cipal manufa&ures here are thofe of linen, paper, and earthen 
v/are of all forts. Ship-building alfo employs vail numbers 
of hands. The trade of this country, however, upon the 
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With refpeft to their land-forces in time peace, they 

feldom exceed 40,000, and very often fall fhort of that num- 
ber. They employ a great many foreigners in their fervice SumveWity. 
and in time of war hire whole regiments of Germans. Their  ,,—u 
navy, were they to enter heartily into any war, could loon 90 
be made formidable, as they have always vafl quantities f 
timber prepared for building (hips, and great numbers ofian(i. 
fhip carpenters and mariners. It is under the dire&ion ol 
the five admiralty colleges, who, to defray the charges there- 
of, levy the duties on exports and imports. 91 

As to the charader of the Dutch, the boors or hufb?.nd-Cfiara&er* 
men are induftrious enough, but heavy, and flow of under- 
llanding. The feamen are a plain, blunt, but rough, furly, 
and ill-mannered fort of people. Their tradefmen are fome- 
thing (harper, and make ufe of all their fkill to take advan- 
tage of thofe they deal with. Every clafs of men is ex- 

whole, has long been declining ; owing partly to a decline of tremely frugal. All appetites <pd paffions run lower and 
their ancient parfimony and indnftry ; but chiefly to the im- 
provement of manufactures, trade, and navigation, in other 
countries; and at prefent (1796) it is almoft annihilated. 

The late confutation was fomewhat Angular. Molt of 
the towns in the feveral provinces are little republics, whofe 

cooler here than in other countries, avarice excepted. Quar- 
rels are very rare ; revenge is feldom heard of ; and jealoufy 
fcarcely ever known. It is very uncommon for any of them 
to be really in love, or even to pretend to it; nor do the 
women feem to care whether they are or not. People con- 

deputies, with the nobility, compofed the Hates thereof ; verfe pretty much upon a level here ; nor is it eafy to diftin 
and the deputies of the provinces, in like manner, compofed guilh the man from the mailer, or the maid from the mi- 
the States-general. Every town or province might fend as 
many deputies as they pleafed to the affemblies of the pro- 
vincial Hates, or States-general ; but thofe of each town or 
province had but one voice, and prelided by turns. No re- 
folution taken by the States-general was of any force till 
confirmed by the feveral provinces. The legiflative power 
in the towns was vefied in the fenates ; and the executive in 
the burgomafiers, fyndics, &c. I be Hates of the provinces 
were ftyled, Noble and Mighty Lords ; but thofe of Hol- 
land, Noble and MoH Mighty Lords: and the States general, 
High and Mighty Lords, or the Lords the States-general of 
the United Netherlands, or their High Mightineffes. Bc- 
fides the States-general, there was alfo a council of Hate, 
confiHing of deputies from the feveral provinces, making 
twelve in all; of which Holland lent three ; Guelderland, 
Zealand, and Utrecht, two a-piece ; and Friefland, Gronin- 
gen, and Overyfiel, one. In this council every deputy pre- 
fided a week by turns, and the Hadtholder had a decifive 
voice when the votes happened to he equal. The principal 
affairs that came under their deliberation, were thofe rela- 
ting to the army and finances. The Hadtholder was alfo 
prefident of the Hates in every province, but had no feat in 
the States-general. One diffenting voice in the provincial 
Hates prevented their coming to any refolution. See Stadt- 
HOLDER.. 

Such was the conHitution of the feven United Provinces. 
They are now employed in framing for themfelves a new 

ne, upon the plan didlated to them by their maHers the 
French 

Hrefs, fuch liberties do they allow their fervants, or rather are 
obliged to allow them ; for they may not be Hruck or cor- 
redled by them, but the difpute muH be left to the magi- 
Hrate. The Dutch are tall and Hrong built; but both men 
and women have the groffeH lhapes that are to be met with 
anywhere. Their garb, except among the officers of the 
army and fome few others, is exceeding plain, and the fafliions 
change as feldom as in Spain. The men are addidled to 
drinking, which fome think neceffary in this foggy air, both 
for their health and the improvement of their underftand- 
ings. Among their diverfions, that of Heating in winter is 
one of the chief. It is amazing to fee the crowds in a hard 
froH upon the ice, and their great dexterity in Heating j 
both men and women darting along with inconceivable ve- 
locity, The Dutch are remarkable for their cleanlinefs : 
nothing can exceed the neatnels of their houfes, towns, and 
villages. Many of them have diHinguilhed themfelves by 
their learning, and fome even by their wit and ingenuity ; 
witnefs Erafmus, Grotius, &c. The Dutch excel alfo in 
painting and engraving ; and fome of them have been no 
contemptible Hatuaries. 

UNITY, in poetry. There are three unities to be ob- 
ferved, viz. the unity of aftion, that of time, and that of 
place. In the epic poem, the great, and almoH the only, 
unity, is that of the adtion. Some regard indeed ought to 
be had to that of time ; for that of place there is no room. 
The unity of charadter is not reckoned among the unities. 
See Poetry, Part II. Sedl. 3. 

UNIVERSAL, fomething that is common to many 
With refpeft to the adminiHration of juHice in this conn- things ; or it is one thing belonging to many or all things * 1 ‘i 1 a. L* L TTMI\7T? T? a n^rnp /lormfvinnr the whn try, every province has its tribunal, to which, except in UNIVERSE, a colledtive name, fignifying the whole 

criminal cales, appeals lie from the petty and country courts 
and it is faid, that juHice is nowhere diHributed with more 
impartiality. 

The taxes in thefe provinces are fo many, and fo heavy, 
efpecially in Holland, that it is not without reafon afferted, 
that the only thing that has efcaped taxation there 13 the 
air they breathe. The ordinary revenues of the republic 

world ; or the affemblage of heaven and earth, with all things 
therein. See Astronomy and Geography. 

UNIVERSI TY, is the name of a corporation formed 
for the education of youth in the liberal arts and Iciences, 
and authorized to admit fuch as have Hudied in it, to cer- 
tain degrees in different faculties, which not only ferved as 
certificates of proficiency in fcience, but alfo confer on thole 

are computed at between two and three millions Sterling who obtain them confiderable privileges within the univer- 
annually. Out of 100 guilders, the province of Holland fity, as well as fome rank in the Hate without it. Univer 
contributes 58 ; and confequently above one half of the 
whole public expences. For the encouragement of trade, 
the duties on goods and merchandife are faid to be exceed- 
ing low. 

fities generally comprehend within them one or more col- 
leges : but this is not always the cafe ; for the univerfity of 
St Andrew’s was in being before either of its colleges was 
founded, and it would continue in being with all its 

4 R 2 pri- 
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Tn every univerfity with which we are acquainted, there 
are four faculties, viz. Theology, Law, Phyjtc, and the Arts 
and Sciences, comprehending mathematics, natural and mo- 
ral philofophy, &c. ; and in Oxford, Cambridge, and fome 
other univerfitiea, Mujic is confidered as a fifth faculty. In 
each of thefe there are two degrees, thofe of Bachelor and 
IdoEIor ; for though in the univerfities of Great Britain and 
Ireland we have no fuch degree as DoSor in Arts and Set* 
ences, our Mafter of Arts anfwers to the degree of Doctor in 
Philofophy, which is conferred by many of the univerfities 
on the continent. 

Univerfities in their prefent form, and with their prefent 
privileges, are inftitutions comparatively modern. They 
fprang from the convents of regular clergy, or from the 
chapters of cathedrals in the church of Rome, where young 
men were educated for holy orders, in that dark period when 
the clergy pofleffed all the little erudition which was left in 
Europe. Thefe convents were feminaries of learning pro- 
bably from their firll inftitution ; and we know with cer- 
tainty, that in Old Aberdeen there was a monallery in 
which youth were inftrufted in theology, the canon law, and 
the fchoolphilofophy, at leaft 200 years before the univerfity 
and King’s College were founded. The fame was doubt- 
lefs the cafe in Oxford and Cambridge, and probably in eve- 
ry town in Europe where there is now a univerfity, which 
has any claim to be called ancient; for it was not till the 
more eminent of the laity began to fee the importance of 
literature and fcience, that univerfities diftinft from convents 
were founded, wuth the privilege of admitting to degrees, 
which conferred fome rank in civil fociety. Thefe univer- 
fities have long been confidered as lay corporations; but as 
a proof that they had the ecclefiaftical origin wTich we have 
affigned to them, it will be fufficient to obferve, that the 
Pope arrogated to himfelf the right of veiling them with all 
their privileges ; and that, prior to the Reformation, every 
univerfity in Europe conferred its degrees in all the facul- 
ties by authority derived from a papal bull. 

It is perhaps no improbable conjecture, that the church 
of Rome derived her idea of academical honours from the 
Jews, among whom literary dillinCHons extremely fimilar 
fubfilted before the nativity of our Saviour. Among them, 
the young lludent, with refpeCl to his learning, was called 
a difciple ; from his minority a junior ; and the chofen or elec- 
ted, on account of his eleCtion into the number of difciples. 
When he had made fome progrefs in knowledge, and wras 
deemed worthy of a degree, he was by impofit on of hands 
made ^n, a companion to a Rabbi, the perfon who officiates 
ufing this form, / ajfociate thee, or, Be thou affociated ; and as 
foon afterwards as he was thought worthy to teach others, 
the qffociate was railed to the rank of Rabbi. Whether this 
procefs fuggefted the idea or not,, it has certainly fome re- 
femblance to that by which a young man in our univerfities 
pafles through the degree of Bachelor to that of Majler of 
Arts or DoS or. 

The moll ancient univerfities in Europe are thofe of Ox- 
ford, Cambridge, Paris, Salamanca, and Bologna ; 
and in the two Englifh univerfities, the firfl founded colle- 
ges are thofe of Univerjity, Baliol, and Merton, in the for- 
mer, and St Peter's in the latter. Oxford and Cambridge, 
however, were univerfities, or, a? they were then called,j#«- 
dies, fome hundreds of years before colleges or fchools were 
built in them ; for the former flourilhed as a feminary of 
learning in the reign of Alfred the Great, and the other, 
could we believe its partial partizans, at a period Hill earlier. 
The univerfities of Scotland are four, St Andrew’s, Glas- 

gow, Aberdeen, and Edinburgh. In Ireland there is Univetdty 
but one univerfity, viz. that of Dublin, founded by Queen II 
Elizabeth, and very richly endowed. t ^ocal' 

An idle controverfy has been agitated, whether the con- ^ 
llitution of the Englilh or of the Scotch univerfities be bell 
adapted to anfwer the ends of their inllitution ; and, as 
might be expefted, it has been differently decided, accord- 
ing to the partialities of thofe who have written on the fub- 
ject. Were we to hazard our own opinion, we fhould fay, 
that each has its advantages and diladvantages ; and that 
while the Englifh univerfities, aided by their great fchools, 
to wffiich we have nothing that can be compared, are un- 
quellionably fitted to carry their young members fartheft in 
the knowledge of the learned languages, the mode of teach- 
ing in our own univerfities is better adapted to the promo, 
tion of arts and fciences, and the communication of that 
knowledge which is of moll importance in adlive life. 

UNurF.Ksnr-Courts, in England. The two univerfities 
enjoy the foie jurifdidlion, in exclufion of the king’s courts, 
over all civil adlions and fuits wffiatfoever, where a fcholar 
or privileged perfon is one of the parties ; excepting in fuch 
cales where the right of freehold is concerned. And then 
by the univerfity charter they are at liberty to try and de- 
termine, either according to the common law’ of the land, or 
according to their own local cutloms, at their diferetion ; 
w’hich has generally led them to carry on their procefs in a 
courle much conformed to the civil law. 

This privilege, fo far as it relates to civil caufes, is exerci- 
fed at Oxford in the chancellor’s court; the judge of which 
is the vice-chancellor, his deputy, or affeffor. From his len- 
ience an appeal lies to delegates appointed by the congrega- 
tion ; from thence to other delegates of the houfe of convo- 
cation ; and if they all three concur in the fame fentence, it 
is final, at leall by the ftatutes of the univerfity, according 
to the rule of the civil law. But if there be any difcordance 
or variation in any of the three leniences, an appeal lies in 
the lafl refort to judges delegates appointed by the crown, 
under the great feal in chancery. 

As to the jurifdiftion of the univerfity courts in criminal 
matters, the chancellor’s court at Oxford, and probably alfo 
that of Cambridge, hath authority to try all offences or mif- 
demeanors under the degree of treafon, felony, or mayhem; 
and the trial of treafon, felony, and mayhem, by a particu- 
lar charter, is committed to the univerfity jurifdidtion in ano- 
ther court, namely, the court of the lord high fteward of the 
univerfity. 

The procefs of the trial is this. The high fteward iffues 
one precept to the Iheriff of the county, who thereupon re- 
turns a panel of 18 freeholders; and another precept to the 
bedells of the univerfity, who thereupon return a panel ©f 
18 matriculated laymen, laicos privilegio univerfitatis gau- 
dentes : and by a jury formed de medietale, half of freehold- 
ers and half matriculated perfons, is the indictment to be 
tried ; and that in the guildhall of the city of Oxford. And 
if execution be neceflary to be awarded in confequence of 
finding the party guilty, the fheriff of the county muft exe- 
cute the univerfity procefs; to which he is annually bound 
by an oath. 

VOCABULARY, in grammar, denotes the collection 
of the words of a language, with their fignifications, other- 
wife called a diSionary, lexicon, or nomenclature. See Dic- 
tionary. 

A vocabulary is properly a fmaller kind of dictionary, 
which does not enter fo minutely into the origin and diffe- 
rent acceptations of words. 

VOCAL, fomething that relates to the voice or fpeech ; 
thus vocal mufic is that let to words, efpecially verfes, and 

to 
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VOL 
Ca>lvi to be performed by the voice ; in contradiftin&ion to in 

ftrumental mufic, compofed only for inilruments, without 
iinginsT. 

VOCATIVE, in grammar, the fifth flate or cafe of nouns. 
See Grammas.. 

VOETIUS (Gilbert), an eminent divine of the 16th 
century* was profefTor of divinity and the Oriental tongues 

. at Utrecht, where he was alfo minifter. He afliiled at the 
fynod of Dort ; and died in 1676, aged 87. He wrote a 
great number of works; and was the declared enemy of 
Des Cartes and his philofophy. His followers are called 
Voetians. 

Voetius had two fons, Daniel and Paul, who alfo wrote 
feveral works. John Voetius, the fon of Paul, was doc- 
tor and profeffor of law at Herborn : he wrote a commen- 
tary on the Pandects, which is elleemed, and other works 
on law. 

VOICE, a found produced in the throat and mouth of 
an animal, by an apparatus of inftruments for that purpofe. 

Voices are either articulate or inarticulate. Articulate 
kvoices are thofe whereof feveral conlpire together to form 
Jfome alfemblage or little fyftem of founds: fuch are the 
voices exprefling the letters of an alphabet, numbers of which 
joined together form words. Inarticulate voices are fuch 
as are not organized, or affembled into words ; fuch is the 
barking of dogs, the braying of affes, the hilling of ferpents, ' 
the finging of birds, &c. 

The formation of the human voice, with all the varieties 
thereof obferved in fpeech, mufic, &c. makes a very curious 
article of inquiry ; and the apparatus and organifm of the 
parts adminiilering thereto, is fomething exceedingly fur- 

ipriiing. Thofe parts are the trachea or wind-pipe, through 
which the air palfes and repaffes into the lungs; the larynx, 
which is a fhort cylindrical canal at the head of the trachea; 
and the glottis, which is a little oval cleft or chink left be- 
tween two femicircular membranes ftretched horizontally 
withinfide the larynx ; which membranes, though capable 
of joining clofe together, do generally leave an interval, ei- 

i ther greater or lefs, between them, called the glottis. A 
particular defcription of each part may be feen in Anato- 
mY, Part IV. Se£f. 5. 

Voice, in grammar, a circumftance in verbs, whereby 
[they come to be confidered as either active or pafiive, i. e. 
either expreffing an aftion imprefled on another fubjedf, as, 
/ heat; or receiving it from another, as, I am beaten. See 
Grammar. 

Voice, in matters of eledtion, denotes a vote or fuffrage. 
Voice, in oratory. See Declamation ; Reading, n° 

5.; and Oratory, n° 129—131. 
VOLANT, in heraldry, is when a bird, in a coat of arms, 

is drawn flying, or having its wings fpread out. 
VOLATILE, in phyfics, is commonly uled to denote a 

mixed body, whole integrant parts are eafily diffipated by 
fire or heat; but is more properly ufed for bodies whole 
parts are eafily feparated from each other, and difperfed in 
air. 

Volatile Alkali, in the new French nomenclature am- 
moniaca, one of the three alkaline falts. It confifts, as Mr 
Berthollet and feveral other chemills have proved, of 807 
parts in icoo of azot, and 193 of hydrogen. Several expe- 
riments, publifhed by Dr Prieltley, led the way to this ana- 
lyfis, though he himfelf did not fee their refult. It is chief- 
ly procurable from animal fubftances by diftillation, during 
which procefs the azot and hydrogen neceflary to its forma- 
tion unite in proper proportions; it is not however procured 
pure by this procefs, being mixed with oil and water, and 
moftly faturated with carbonic acid. To feparate thefe fub- 
ilances, it is firft combined with an acid, the muriatic for in- 
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itance, and then difengaged from that combination by the Volarilfa- 
addition of lime or pitch. In its greatell degree of purity y 
it can only exift in a galfeous form, at lealt in the common ~ j 
temperature of the atmofphere. It was at firft obtained 
chiefly from urine, and was therefore called fal urims j after- 
wards from horns, efpecially from thofe of the hart, hence 
its name, fal cornu cervi, “ hart’s horn.” See Chemistry- 
Index. 

VOLATILISATION, the art of rendering fixed bo- 
dies volatile, or of refolving them by fire into a fine fubtle 
vapour or fpirit which eafily difiipates and flies away. All 
bodies, even the moft fixed, as gold, may be volatilifed, either 
of themfelves, or with the admixture of fome volatile fubftance 
or fpirit, by diftillation or fublimation. 

VOLCANO, a name given to burning mountains, or to 
vents for lubterraneous fires. 

The number of volcanoes with which we are at prefent 
acquainted is very confiderable, not much lefs than 100. In 
Europe there are YEtna, Vefuvius, Hecla, Stromboli, Vul- 
cano; in Afia, one in Mount Taurus, three in Kamtfchatka, 
five in Japan, two in the Philippines, and a great number 
more fcattered through the iflands in the South Sea; in A- 
frica, one in Fez, one in the ifland Bourbon, one in Fuego, 
one of the Cape Verd iflands; and in America feveral in the 
Andes, Morne Garou in St Vincent, and two difcovered by 
Captain Cook on the weftern coaft of North America. There 
are others, but thefe are belt known. 

It is remarkable that all the volcanoes with which we are 
acquainted, four or five perhaps excepted, are fituated at a 
fmall diftance from the fea. Moft of them have been burn- 
ing from time immemorial; fome few however have burit 
out in our time. Volcanoes all occupy the tops of moun- 
tains, we find none of them in plains; fome of them indeed, 
which are fituated in the ocean, do not rife much above the 
furface ; but even thefe volcanoes feem to be the apices of 
mountains, the greater part of which are covered by the 
fea. The fubftances ejefted by volcanoes are fixed and inflam- 
mable air, water, afhes, pumice ftones, ftones that have under- 
gone no fufion, and lava. The phenomena which take place 
during the eruptions of volcanoes have been fo fully delcri- 
bed already in the articles AItna, Hecla, Iceland, and 
Vesuvius, that any repetition here would be unneceftary 
and improper. All that remains, therefore, is to explain the 
caufes of volcanoes, or, to fpeak more properly, to mention the 
opinions of philofophers concerning the caufes of volcanoes ; 
for the real caufe, we are afraid, after all that has been done, 
remains ftill unknown. The moft elaborate theory that has 
yet appeared is that of M. Houel *. * Voyage 

According to him, water is neceflary for the formation of Pifturefqi/*. 
volcanoes. All volcanoes are near the fea : they are even 
extinguifhed when the fea retires from them, for we can ftill 
perceive the craters of volcanoes in feveral lofty inland moun- 
tains, which difcover what they have been formerly. He 
fuppofes that a long feries of ages was neceflary for the for- 
mation of a volcano, and that they were all formed under 1 
the furface of the fea. The firft explofion which laid openSuppofed 
the foundations of the deep, would poflibly be preceded by 0i 

an earthquake. The waters would be parted by a vaftT6^ 01 m* 
globe of burning air, which would iflue forth with a tre- 
mendous noife, opening at the fame time a large and wide 
vent for the immenfe flame that was to follow; and which, 
as it iflued from the bottom of the fea, would be fpread 
over its furface by the firft gufts of wind which followed. 
A fire which was to burn through thoufands of years, could 
not be faint or feeble when it was firft lighted up. Its firft 
eruptions therefore have undoubtedly been very violent, and 
the ejefted matter very copious. For a long feries of ages 
it would continue to difeharge torrents of lava from the 

bofom 
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the focus, and in a ftate of fluidity, mull alfo pofTefs a cer- V.i'ci, 
tain degree of folidity, on account of the gravity and den- ^ 
lity of its particles. It therefore oppofes the fire with a de- 
gree of refiliance which irritates it, and requires, to put it 
into a Hate of ebullition, a power proportioned to the bulk 
of the mafs. 

That quantity of matter, when diffolved by the a&ion 

ed by the 
waters of 
•the ocean 
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Volcano, bofom of its native earth; and its firtl crater would be com- 

' pofed pf the fragments of the fame earth. 
Thus, according to our author, the foundations of the 

burning mountain would be laid in the bottom of the fea ; 
and even then it would have an hollow cup or crater on the 

a top fimilar to that which is to be found on all volcanoes at 
Why the prefent. But the queftion now very naturally occurs, by   --    
fire is not vvhat means was the internal fire prefer ved from extindlion of the fire, mufl: conftantly refemble any other thick, fub- 

by the waters of the ocean, which mufl: thus have been in- fiance in a flate of ebullition. Small explolions are produ- fLi bv the cum|3ent Up0n ;t J qtf) ^jg jie replies, that “ The fire, ha- ced in various parts over the furface of every fuch fubilancc 

ving difpofed the fubftances in fufion to make an eruption, 
next laid open the earth, and emitted as much matter as it 
could difeharge, with force fufficient to overcome the refifl- 
ance of the column of water which would oppofe its afeent; 
but as the ftrength of the fire diminifhed, the matter dil- 
charged was no longer expelled beyond the month; but, by 
accumulating there, foon clofed up the orifice. Thus only 
fmall orifices would be le!t fufficient for giving vent to the 
vapours of the volcano, and from which only fmall bubbles 
of air could afeend to the furface of the water, until new 
circumflances, fuch as originally gave occafion to the erup- 
tion of the volcano, again took place in the bowels of the 
earth, and produced new eruptions either through the fame 
or other mouths. The appearance of the fea over the new 

wi ^ *<-- formed volcano, in its ftate of tranquillity, would then be 
by the for'f'imqar to what it is betwixt the ifiands of Bafilizzo and Pa- 
mation oi a - - - - - • 
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while in a ftate of ebullition ; and, by the hurtling of thefe 
bubbles, a great number of fmall particles are fcattered 
around. This is the very procefs carried on in the focus 
of a volcano, though on a fcale immenfely more large ; 
and the vaft explofions there produced expel every body 
which lies in their way with the utmofl violence ; nor is 
there any piece of lava which falls down from the upper 
part of the arch of weight fufficient to refill this violent 
centrifugal force. 

Ire 

“ No eftimate can be made of the power of thefe explo- ^crefi 
fions, but by obferving the obflacles they overcome, and^“‘ 7 ^ j # volcanic it 
what enormous bodies are railed up and thrown to an im- plofiom, 

Ebullition 
of the fea 

volcano. 

4 
Action of 
fubmarine 
volcanoes. 

nana. Columns of air-bubbles are there afeending at the 
depth of more than 30 feet, and burft on their arriving at the 
furface. This air would continue to difengage itfelf with little 
difturbance as long as it iffnes forth only in fmall quantity, 
until, at the very inftant of explofion, when prodigious quan- 
tities, generated in the burning focus, would make their way 
all at once, and the fame phenomena which originally took 
place would again make their appearance.” 

A volcano, while under water, cannot a& precifely as it 
does in the open air. Its eruptions, though equally ilrong, 
cannot extend to fo great a diflance. The lava accumulates 
in greater quantity round the crater ; the fands, athes, and 
pozzolano are not carried away by the winds, but are de- 
pofited around its edges, and prevent the marine fubftances 
which are driven that way by the waters from entering. 
Thus they agglomerate with thefe bodies, and thus a pyra- 
midal mount is formed of all the materials together. 

In this manner Mr Houel fuppofes that the mountain 
was gradually railed out of the fea by the accumulation of 
lava, See. at every eruption, and that the cavern of the vol- 
cano was gradually enlarged, being driven down into the 
bottom of the cavern by the continued aftion of the Hones 
which the volcano is conftantly throwing up ; that it was 
there fufed, and at lad thrown out at the top of the moun- 
tain to accumulate on its fides. Mr Houel’s opinion about 
the volcanic fire we (hall give in his own words. 

“ We cannot form any idea of fire fubfifting alone, with- 
out any pabulum, and unconneded with any other principle. 
We never behold it but in conjunftion with fome other bo- 
dy, which nourifhes and is confumed by it. The matter in 
fufion, which iflues from the focus, is but the incombudible 
part of that which nourilhes the fire, and into the bofom of 
which that aftive principle penetrates in fearch of pabulum. 
But as the fire a<5ts only in proportion to the facility with 
which it can diffolve and evaporate, I am of opinion, that 
it is only the bottom of the volcano on which it ads; and 
that its adion extends no farther than to keep thefe fub- 
ftances which it has melted in a conftant ftate of ebullition. 

S . That fufible matter being difeharged from the mouth of the Formation it io crradnallv moled hv the ao 
of lava; volcano, and hardening as it is gradually cooled by the ac 

tion of the air, produces that fpecies of ftones which are di- 
ftinguifhed by the name of lavas. This lava, even when in 

menfe height and diftance. Such vaft pieces of lava are to 
be feen on the top of Vefuvius and Lipari, that the projec- 
tile force by which they have been thrown out appears al- 
together incredible. No perfon can harbour the leaft fufpi- 
cion of their having been laid there by any human power; 
and the appearance of them demonftrates that they have been 
ejeded from the bottom of the volcano, not in a ftate of tu- 
fion, but coherent and folid. A piece of lava lies on the 
top of Aitna of more than a cubic fathom in bulk, and 
whofe weight therefore cannot be lefs than 16 tons. What' 
an amazing force then muft it have required, not only to 
raife this enormous mafs from the volcanic focus, but to 
make it deferibe a parabola of about a league in diameter 
after it had come out of the crater ? 

“ When we confider how much the volcanic focus is funk 
below the bafe of the mountain, that the mountain itfelf is 
10,000 feet high, and that confequently there muft have 
been a power i'ufficient to raife fuch a mafs 12,000 feet 
perpendicular, the boldeft imagination muft be loft in amaze- 
ment.—This may ferve to give us fome idea of the nature 
of that power which operates in the foci of volcanoes; a 
power which is unknown and inconceivable, and may jutlly 
be reckoned among the myfteries of nature.” 

The pabulum by which the internal fire is fupported, Mr 
Houel thinks to be fubftances contained in the mountain 
itfelf, together with bitumen, fulphur, and other inflamma- 
ble materials which may from time to time flow into the fo- 
cus of the volcano in a melted ftate through fubterraneous 
duds, and the explofions he aferibes to water making its 
way in the fame manner. The water is converted into 
fleam, which fills the cavern and pufhes the melted lava 
out at the crater ; this opinion is corroborated by the co- 
pious fmoke which always precedes an eruption. But, com- 
bined with the water, there is always a quantity of other 
fubftances, whofe effeds precede, accompany, or follow the 
eruptions, and produce all the various phenomena which j 
they difplay. The eruption of water from iEtna in the Erupti®J 
year 1775 proceeded undoubtedly from this caufe. . -Thc^®^ 
fea, or fome of the refervoirs in iEtna or the adjacent 
mountains, by fome means difeharged a vaft quantity of wa-^ji 
ter into the focus of the volcano. That water was inftantly 
refolved into vapour, which inftantly filled the whole cavern, 

# and iflued from the mouth of the crater.. As foon as it 
made its way into the open atmofphere, it was condenfed 
again into water, which ftreamed down the fides of the 
mountain in a dreadful and deftrudive torrent. Thus 
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Thus we have given a view of Mr Houel’s theory, ac 
cording to which volcanoes originally began at the bottom 
of the" lea ; and not only the mountain, but all the adjoin- 
ing country, was formed by fuccefiive eruptions. It is rather 
a theory of mountains railed by fubterraneous heat than of 
volcanoes, and does not attempt to explain the origin of the 
fire, which is the principal difficulty; neither does his theory 
account for the immenfe height to which matters are fome- 
times thrown during eruptions. This indeed it is impoffible 
to account for, without fuppofing that the refillance of the 
air is diminilhed. The exceffive oppofition of the atmo- 
fphere to bodies moving with very great degrees of velocity 
has been taken notice of under the article Gunnery. If 
it has fo much effe£l then upon folid and round globes of 
iron, what ought it to be on irregular maffes of rock, or 
ft reams of liquid lava ? Neverthekis, in the great eruption 
of Vefuvius in 1779, Sir William Hamilton informs us, that 
a vaft ftream of lava was projefted to the height of at leaft 
10,000 feet above the top of the mountain. Had the air 
relifted this liquid matter as it does a cannon ball, it muft 
have been dallied in pieces almoft as foon as it iftued from 
the crater. Either the extreme heat of the lava, therefore, 
or fome other caufe, muft have contributed very much to di- 
minilh, or rather, in a manner to annihilate the refiftance of 
the atmoSphere at that time. As for the lighter materials, 
though they may be fuppofed to be carried to a vaft dif- 
tance by the wind, after being prdje&ed to a great height 
in the air, it is inconceivable how their motion was not fud- 
denly flopped, and they fcattered all around the top of the 
volcano by the violence of the blaft. Subftances of this 
kind, when quietly carried up with fmoke, will indeed fly 
to a great diftance ; for we are affured, tnat the aflies of 
the great fire at London in 1666 were carried by the wind 
to the diftance of 16 miles. It is therefore the lefs incre- 
dible, that thofe of the great eruption of Vefuvius in 1779 
fliould he carried to the diftance of 100 miles, as we are in- 
formed was the cafe. 

To account for the volcanic fire, Dr Woodward and 0- 
thers have had recourfe to the hypethefis of a central fire, to 
which the volcanoes are only fo many chimneys or fpiracles. 
Dr Hutton, in his theory of the earth, adopts the lame opi- 
nion ; but as it did not immediately concern the fubjedt of 
which he treated, he evades any queftion concerning its ori- 
gin, by declaring himielf fatisfied of its exiftenee without 
any inquiry into its origin. 

Others, as Dr Lifter, have had recourfe to the well known 
experiment of the fermentation of fulphur and iron, which will 
take fire when mixed in coniiderable quantity, and moiften- 
ed with water. Pyrites, therefore, which are a natural mix- 
ture of thefe two fubftances, it is fuppofed, may naturally 
give nie to volcanoes. Inftances are indeed adduced, which 
undeniably prove that thefe fubftances will fpontareoutly 
takd fire when thrown together m large heaps. Of this 
we have a remarkable example in the following anecdote. 

' “ A covetous copperas maker at Deptford having bought 
up all the pyrites he could find, in order to ruin the tiade 
ol his neighbours, collefted a vaft quantity below a {hade in 
order to fecure them from the rain. He was foon, however, 
punifhed for his avarice ; for the pyrites began to fmoke, 
glowed like red-hot coals, and melted into a kind of vitri- 
fied and partly metallic fubftance, grievoufly annoying the 
neighbourhood for a long time with the fulphureous fleam 
they emitted.” Beds of pyrites^ therefore, taking fire in 
the earth by means or a fermentation occafioned by water, 
are now generally luppoled to be the caufe of volcanoes; 
and the obfervation, that volcanoes are generally near the 
iea, is thought to confirm this hypothefis. 

When the matter is properly confidered, however, it muft. 
3 

be evident, that neither of thefe hypothefes can anfwer the VoIcrm*% 
purpofe. The central fire of Dr Woodward and others is ^ 
a caufe too magnificent even for volcanoes. If any fuch fire , 
is fuppofed, we muft imagine a burning globe in the centre not occa- 
of the earth, whofe heat is fufficient to vitrify the mofl folid fioned by 
and refra&ory terreftrial fubftances. But of what dimen-centta 

fions are we to fuppofe this globe ? Is it one, two, three, 
four, or more thoufands of miles in diameter ?—Very large 
indeed it muft be ; for we could fcarcc fuppofe that ftones 
could be projected even from the depth of 500 miles into 
the air. But even this fuppofition is inadmiffible; for as the 
fire of volcanoes is at times exceedingly augmented from 
fome caufe or other, were this caufe general, as it muft be m 
cafe of a burning central globe, the whole number of volca- 
noes exiftmg on earth would be in a ftate of eruption at 
once. Befides, if we were to fuppofe a burning globe of 
7000 miles in diameter tolufter the leaft dilatation through- 
out its vaft bulk, which muft be the undoubted confequence 
of an augmentation of heat from any unknown caufe, all the 
volcanoes in the world would not be fufficient to give vent to 
it, though they fhould fpout forth inceffant catarafts of lava 
for centuries together. A dtffolution of the whole globe 
muft therefore undoubtedly take place; and though we fhoulti 
leflen the diameter of our burning globe by 1000 miles, our 
difficulties will be as far from being removed as before. 

Volcanic fire, therefore, cannot originate from any ge- 
neral colk&ion of burniag materials difperfed throughout 
the vaft trials of fohd earth which lies betwixt the furface 
and the centre. All the volcanoes at prefent in an aClive 
ftate would not be fuch a vent for that fire as a tobacco- 
pipe would be to a glafs-houfe furnace. We muft have re- 
courfe then to fome operation by which we know that na- 
ture can kindle and extinguifh tires occafionally ; and if we 
can fuppofe fuch an operation to take place in the bowels 
of the earth, we may then reafonably conclude, that we 
have difeovered a caufe adequate to the produdion of vol- ^ 
canoes. Such a caufe, however, cannot be pyrites, ^-TheyCana. 
phur, or nitre, in any quantity under the fuiface of the not be fet 
earth. It is impoffible that beds of pyrites can remain for0n fire by ' 
thoulands of years under the fame part of the fuiface of pyrites, 
the earth, be occafionally inflamed and ejeded, and after-P.^’ 
wards undergo a renovation, in order to enable them to go 
through a iimilar operation. Nitre is never found in a 
foffil ftate ; nor can it be inflamed in fuch a manner as to 
make any coniiderable cxplofion without a thoiough mix- 
ture with fulphur and charcoal; neither would all the quan- 
tity which we can iuppofe to exift under the bafe of any^ 
mountain in the world be fufficient to give force to one of 
thofe dreadful volleys which are dilcharged by volcanoes 
an hundred times in a day. Befides, neither pyrites nor 
fulphur can be inflamed without accefs of air ; which can- 
not take place in the bowels of the earth ; for it muft be 
remembered, that the firft queftion is concerning the means 
by which the fire was originally kindled. Moft writers, how- 
ever, feem to overlook this difficulty, and to be felicitous 
only about the immediate caufe of the explofive force, which 
is generally alcribed to fleam of one kind or other. Hypothefes 
Houel in general calls it the force of fire, or of fleam ; concerning 
though he does not enter very particularly into its nature, the caufe 
Mr Whitehurft fays, that it is the force of “ fire and water,oHhe^ex- 
which is the primary agent in all fuch operations of nature. f0rcc_ 
He alfo gives a figure, fhowing how, by means of confined 
fleam, a" jet, either of hot water or of liquid fire, may be 
produced. But this applies only to a particular cafe, which 
we cannot fuppofe always to happen; but volcanoes are coii-(jenCy 0f 
ftantly attended with explofxons ; nay, fo great is the ten-volcanic 
dency of volcanic matters to this violent operation, that matters to 
many ftones have been obferved to burft in the ah like i 

bombs. 
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bom’-s, a"ter they were thrown out of the volcano ;   
Mr Iioud even informs us, that fuch have burit three times 
^ur’iifT their flight. Water therefore cannot be always the 
caufe of volcanic explofions. When thrown noon melted 
lead, falls, or efoecially cooper, it explodes indeed with 
vail force. With the lafl mentioned metal it is peculiarly 
and incredibly violent; infomurh, that it is fald that fur- 
naces have been burflr, and bui’dings thvo'vn down, by the 
mere circumftance of fome of the workmen [pitting among 
the melted metal; and Mr Whitehurft calculates the force of 
aqueous fleam, when thus fuddenly and violently heated, to 
be no lefs than 28 times llronger than inflamed gunpowder. 

Many philofophers attempt to account for the origin 
and continuance of volcanoes by the agency of the electric 
fluid ; but their theory is lo ill fupported by fa<fts, that we 
think it woul i be improper at prefent to take up room with 
detailing it. It is certain that volcanoes exhibit mar y elec- 
trical appearances, and that great quantities of the eleftri- 
cal fluid are dilcharged at every eruption. But our know- 
ledge of eledlricity is Hill too limited to draw any certain 
conclufion from thefe appearances. 

VOLERY, a great bird-cage, fo large that the birds 
have 100m to fly up and down in it. 

VOLGA, the largeft river in Europe, rifes in the foreft 
of Volkonflci, about 80 miles from Tver, a town in Ruflia. 
This noble river waters fome of the fineft provinces in the 
Ruffian empire, and at lail falls into the Cafpian Sea by 
ftveral mouths, below Aftracan. 

VOLITION, the aft of willing. See Metaphysics. 
VOLLEY, a military falute, made by difeharging a 

great number of fire-arms at the fame time. 
VOLONES, in Roman antiquity, flaves who in the 

Punic war voluntarily offered their fervice to the ftate, 
which is the reafon of the appellation ; upon which they 
were admitted to citizenlhip, as none but freemen could 
be foldiers. 

V OL I’, in the manege, a round or circular tread; and 
hence, by the phrafe to mole volts^ is underftood a gate of 
two treads, made by a horfe going fidewife round a centre, 
in fuch a manner that thefe two trea ’s make parallel trafts; 
one larger, made by the fore-feet, and another fmaller made 
by the hind-feet; the croup approaching towards the centre, 
and the fhoulders bearing out. 

VOLTAIRE (Francis Arouet de),a celebrated French 
author, was born at Paris, February 20. 1694. His fa- 
ther, Francis Arouet, was ancien notaire au Chatelet, and 
treafurer of the chamber of accounts ; his mother, Mary- 
Margaret Draumart. At the birth of this extraordinary 
man, who lived to the age of 85 years and fome months, 
there was little probability of Ins being reared, and for a 
confiderable time he continued remarkably feeble. In his 
earlieft years he diiplayed a ready wit and a fprightly ima- 
gination ; and, as he faid of himlelf, made verfes before 
he was out of his cradle. He was educated, under Pather 
Pore, in the college of Loins the Great ; and fuch was his 
proficiency, that many of his effays are now exifting, which, 
though written when he was between 12 and 14, fliow no 
marks of infancy. The famous Ninon de 1’Enclos, to 
whom this ingenious boy was introduced, left him a le- 
gacy of 2000 livres to buy him a library. Having been 
lent to the equity ichools on his quitting college, he was 
fo difgufted. with the drynefs of the law, that he devoted 
himfelf entirely to the mufes. He was admitted into the 
company of the Abbe Cheaulieu, the marquis de la Fare, 
the duke de Sully, the grand Prior of Vendome, marfhal 
Villars, and the chevalier du Bouillon ; and caught from 
them that eafy tafte and delicate humour which diftinguiffi- 
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and ed the court of Louis XIV, Voltaire had early Jrnh{b?d a Volt-.:,, 

turn for fatire 5 and, for fome Philippics againil the go. —^ 
vernment, was imprifoned almoft a year in the Baftile. He 
had before this period produced the tragedy of Oedipus, 
which was reprefented in 1718 with great fuccefs ; and the 
duke of Orleans happening to fee it performed, was fo de- 
lighted, that he obtained his releafe from prilon. The poet 
waiting on the duke to return thanks ; “ Be wife (laid the 
duke) and I will take care o' you,” “ I am infinitely 
obliged (replied the young man) ; but I intreat your royal 
highnefs not to trouble yourfelf any further about my lod- 
ging or board.” ^ 

1 H began his Henriade before he was 18. Having one 
day read ieveral cantos of this poem when on a viiit to his 
intimate friend, the young prelident de Maifons, he was 
fo leafed with -objeftions, that he lofl: patience, and threw 
his manuleript into the fire. The prefident, Henaut, with 
difficulty reicued it. “ Remember (laid Mr Henaut to 
him, in one of his letters) it was I that faved the Henriade, 
and that it coft me a handfome pair of ruffles.” Some years 
after, feveral copies of this poem having got abroad, while 
it was only a fketch, an edition of it was publifhed, with 
many chafms, under the title of The League, luffead of 
fame and friends, the author gained only enemies and mor- 
tification, by this firft edition. The bigots took fire at it, 
and the poet was confidered as highly criminal for praifing 
admiral Cohgny and queen Elizabith. Endeavours were 
even ufed to get the piece fupprefied ; but this ilrange de- 
fign proved abortive. His chagrin, on this occalion, firff 
infpired him with the thought of vifiting England, in order 
to finifft the work, and republifh it in a land of liberty. 
He was right; for king George I. and more particularly 
the princefc of Wales, afterwards queen of England, raifed 
an immenfe fubfeription for him. Their liberality laid the 
foundation of his fortune; for on his return to France in 
1728, he put his money into a lottery eftablifhed by M, 
Desfortes, comptroller-general of the finances. The ad- 
venturers received a rent charge on the Hotel-de- V'dle for 
their tickets ; and the prizes were paid in ready money ; 
lo that if a fociety had taken all the tickets, it would have 
gained a million of livres. He joined with a numerous 
company of adventurers, and was fortunate. 

His Lettres Phdofophiquesy abounding in bold expreffions 
and indecent witticifms againft religion, having been burnt 
by\a decree of the parliament of Paris, and a warrant being 
ifl'ued for apprehending the author in 1733, Voltaire very 
prudently withdrew ; and was flickered by the marchionefs 
du Chatelet, in her caftle of Cirey, on the borders of Cham- 
pagne and Lorraine, who entered with him on the fludy 
of the fyftem of Leibnitz, and the principia of Newton. 
A gallery was built, in which Voltaire formed a good col- 
leftion of natural hiflory, and made an infinite number of 
experiments on light and eleftricity. He laboured in the 
mean ti re on his Elements of the Newtonian Philofophy, 
then totally unknown in France, and which the numerous 
admirers of Hes Canes were very little defirous ffiouid be 
known. In the midfl of thefe philofophic purfuits he 
produced the tragedy of Alzira. He was now in the me- 
ridian of his age and genius, as was evident from the tra- 
gedy of Mahomet, firft afted in 1741 ; but it was repre- 
fented to the procureur-general as a performance offeniive 
to religion ; and the author, by order of cardinal Fleury, 
withdrew it from the ftage. Merope, played two years after, 
I743» gave an idea of a fpecies of tragedy, of which few 
models had exifted. It was at the reprefentation of" this 
tragedy that the pit and boxes were clamorous for a fight 
ot the author; yet it was feverely crkicked when it came 
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now became a fatfoufite at court, pleafures of a rural life, accompanied with the admiration 

V 
from the prefs. He 
through the intereft of madam d’Etiole, afterwards mar- 
chionefs of Pompadour. He was appointed a gentleman 
of the bed-chamber in ordinary, and hiftofiographer of 
France. He had frequently attempted to gain admittance 
into the Academy of Sciences, but could not obtain his 
Vifh till 1746, when he was the firfl who broke through 
the abfurd Cuftom of filling an inaugural fpeech with the 
fulfome adulation of Richelieu ; an example foon followed 
by other academicians. From the fatires occafioned by 
this innovation he felt fo much uneafinefs, that he was glad 
to retire with the marchionefs du Chatelet to Lttneville, in 
the' neighbourhood of king Staniflaus. The marchionefs 
dying in 1749, Voltaire returned to Paris, where his ftay 
was but fhort. The king of Pruflia now gave Voltaire an 
Invitation to live with him, which he accepted towards the 
end of Auguft 1750. On his arrival at Berlin, he was 
immediately prefented with the Order of Merit, the Ley of 
chamberlain, and a penfon of 20,000 livres. From the par- 
ticular refpeft that was paid to him, his time was now fpent 
rn the molt agreeable manner ; his apartments were under 
thofe of the king, whom he was allowed to vilit at Hated 
hours, to read with him the belt works of either ancient 
or modern authors, and to afiift his majefty in the literary 
productions by which he relieved the cares of government. 
But a difpute which arofe between him and Maitpertuis 
foon brought on his difgrace. Maupertuis was at fome 
pains to have it reported at court, that one day while ge- 
neral Manfteln happened to be in the apartments ol M. de 
Voltaire, who was then tranflating into French, The Me- 
moirs of Rufiia, cofnpofed by that officer, the king, in his 
tifual manner, fent a copy of verfes to be examined, when 
Voltaire faid to Manftein, “ Let us leave off for the prefent, 
my friend ; you fee the king has fent me his dirty linen to 
walk, I will walh your’s another time.” A fmgle word is 
fometimes fufficient to ruin a man at court \ Maupertuis 
imputed iuch a word to Voltaire, and fucceeded. It was 
about this very time that Maupertuis publilhed his very 
ilrange Philofophical Letters; and M. de Voltaire did not 
fail to heighten, with His utmoft powers of raillery, every 
thing which he found, or could make, ridiculous, in the 
projeCts of M. Maupertuis, who was careful to unite his 
own caufe with that of the king ; Voltaire Was confidered 
as having failed in refpeCt to his majelly ; and therefore, in 
the moft refpeCtful manner, he returned to the king his 
chamberlain’s key, and the crofs of his Order of Merit; ac- 
companied with four lines of verfe ; in which he, with great 
delicacy, compares his lituation to that of a jealous lover, 
who fends back the picture of his miftrefs. The king re- 
turned the key and the ribbon ; but they were not followed 
by an immediate reconciliation. Voltaire fet out to pay a 
vifit to her highnefs the duchefs of Gotha, who honoured 
him with her friendfhip as long as fhe lived. While he re- 
mained at Gotha, Maupertuis employed all his batteries 
againft him : Voltaire was arrefted by the king’s orders, 
but afterwards releafed. 

He now fetded near Geneva; but afterward being obliged 
to quit that republic, he purchafed the cattle of Ferney in 
France, about, a league from the lake of Geneva. It was here 
that he undertook, the defence of the celebrated family of 
Galas; and it was not long before he had a fecond opportu- 
nity of vindicating the imu/cence of another Condemned fa- 
mily of the name of Sirven. It is fomewhat remarkable, 
that in the year 1774, he had the third time a fmgular 
opportunity of employing that fame yeal which he had the 
good fortune to dilplay in the fatal catattrophe of the fami- 
lies of Galas and Sirven. 

In this retreat M. Voltaire continued long to enjoy the 
Vox.. XVIII. Part II. 

of a vatt number of wits and philofophers throughout all 
Europe. Wearied at length, however, with his fituation, _ 
or yielding to the importunities of friends, he came to Pans 
about the beginning of the year 1778, where he wrote 
a new tragedy called Iirt?e. By this time his underftand- 
ing feems to have been impaired, either throuoh the in- 
firmities of age, or continued intoxication by the flattery 
of others ; and he ridiculoufly fuffered himfelt to be crown- 
ed in public with laurel, in tettimony of his great poetical 
merit. He did not long furvive this farce : for having over- 
heated liimfelf with receiving vilits, and exhaufted his fpirits 
by lupplying a perpetual fund of converfation, he was firll 
feized with a fpitting of blood; and at laft becoming fett- 
lefs in the night-time, he was obliged to trie a foporifcic me- 
dicine. Of this he unluckily one night took io large a 
dole, that he flept 36 hours, and expired a very fhort time 
after awakening from it. 

VOLUME, in matters of literature, a book or writing 
of a juft bulk to be bound by itfelf. The name is derived 
from the Latin solvere, “ to roll up ;” the ancient man- 
ner of making up books being in rolls of bark or parch- 
ment. See Book. 

VOLUNTARY, in mufic, a piece played by a mufician 
extempore, according to his fancy. This is often ufed be- 
fore he begins to fet liimfelf to play any particular compo- 
fition, to try the inttrument, and to lead him into the key 
of the. piece he intends to perform. 

VOLUNTEERS, perfons who, of their own accord, 
either for the fervicc cf their prince, or out of the etteem 
they have for their general, ferve in the army without being 
inlifted, to gain honour and preferment, by expoling them- 
felves in the fervice. 

Such are the volunteers who have been long known in 
the army ; but the prefent age has witneiTed whole regi- 
ments of volunteers arnring themfelves for a ft ill more lau- 
dable purpofe. In confequence of thofe democratical prin- 
ciples which, in 1793, had been imported into Scotland 
from the Jacobins of France, a number of gentleman in 
Edinburgh, eminent for their rank and refpedlability of 
chara&er, affociated themfelves for the purpofe of prelerving 
the internal peace of the city. Making their objeft known 
to government, they were, in 1794, embodied in a regiment, 
called The Royal Edinburgh Volunteers, with officers 
appointed by his majefty ; and fo affiduous were they in 
learning the manual exercife of the army, that, without in- 
curring the imputation of national prejudice, we may ven- 
ture to affirm, that there is not in the king’s fervice a regi- 
ment better diferplined or more alert in their evolutions than 
the Edinburgh Volunteers, Who confrft of lawyers, phy- 
ficians, and opulent tradefmen, attached to their king 
and the conftitution of their country. They amount at 
prefent (1796) to Bjo. The example of the metropolis 
was quickly followed by many of the other towns in Scot- 
land ; and rn Glafgow, Aberdeen, Stirling, and Perth, &c. 
there are now volunteer regiments, which have certainly con- 
tributed to preferve the internal peace ol the country, and 
are prepared to repel any foreign iuvaiion ihould an enter, 
prize fo daring be ever attempted. Similar armaments have 
been formed, we believe, in many of the towns in England ; 
atrd Great Britain, at prefent, can boaft a mighty force, 
which, without receiving the pay of loldiers, is ready to 
fight pro arts et foots. 

VOLVOX, in zoology ; a genus of animals belonging 
to-the order of vermes infuforia. 1 he body.is round, Ample, 
and pellucid. There are ten foecies, all of which live in water. 

VOLUSENUS. See Wilson. 
VOLUTA, in natural hiftory ; a genus of animals he- 
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longing; to the clafs and order of -vermes tejlacea. There are 
144 fpecies. The animals are of the flu; kind; the fhcll 
is unilocular and fpiral; the aperture narrow and without a 
beak : the columella plaited. 

VOLUTE, in architefture, a kind of fpiral fcroll ufed 
in the Ionic and Compofite capitals, whereof it makes the 
principal chara&eriftic and ornament. 

VOMICA, in medicine, an abfeefs of the lungs. See 
Medicine, n° 186. 

Nttx VoMic/i, in pharmacy, a flat comprefled round fruit, 
of the breadth of a fliilling, or fomewhat more, and of about 
the thickne fs of a crown piece. 

It is the nucleus of a fruit of an Eaft-Indian tree, the 
wood of which is the lignum co/umbrinum of the (hops. 

Some have preferibed fmall dofes of the mix vomica as 
a fpecific againft a gonorrhoea, and others agai’nft quartan 
as?ues. But we have io many good and fafe medicines for 
all thefe purpofes, that there feems no occalion for our ha- 
ving recourse to inch as thefe, which fliow fo many ligns of 
mifehief. 

VOMIT. See Emetic. 
VOMITING, a retrograde fpafmodic motion of the 

mufcular fibres of the cefophagus, flomach, and inteftines, 
attended with ftrong convulfions of the mufcles of the 
abdomen and diaphragm; which, when gentle, create a 
naufea ; when violent, a vomiting. 

VOORN, one of the illands of Holland, bounded by the 
river Maes, which divides it from the continent and the 
ifland of Iflemunde, on the north ; by the fea called the 
Bies-bofchy on the eafl ; by another branch of the Maes, which 
divides it from the iflands of Goree and Overfiackee, on the 
fouth ; and by the German fea on the well; being about 
24 miles long, and 5 broad. 

VORTEX, in meteorology, a whirlwind, or fudden, 
rapid, and violent motion of the air in gyres, or circles. 

Vortex is alfo ufed for an eddy or whirlpool; or a body 
of water, in certain feas or rivers, which run rapidly ai. und, 
formirf^a fort of cavity in the middle. 

Vortex, in the Carteflan philofophy, is a fyftem or col- 
lection of particles of matter moving the fame way, and 
round the fame axis. 

VORTICELLO. See Microscope, Vol. XL page 
745- 

VOSSIUS (John Gerard), one of the molt learned and 
laborious writers of the 17 th century, was of a confiderable 
family in the Netherlands ; and was born in 1577, in the 
Palatinate, near Heidelberg, at a place where his father, 
John Voflius, was mlnilter. He became well ikilled in 
polite literature, hiftory, and facred and profane antiquities, 
and was made direftor of the college of Dort. He was at 
length made profeffor of eloquence and chronology at Ley- 
den, from whence he was called in 1633 to Amfterdam, to 
fill the chair of a profefTor of hiftory. He died in 1649. 
He wrote many learned works, of which a complete edition 
has been printed at Amflerdam, in 9 vols folio. 

Vossius (Ifaac), a man ©f great parts and learning, the 
fon of John Gerard Vofiius, was born at Leyden in 1618. 
He had no other tutor but his father, and employed his 
whole life in ftudying : his merit recommended him to a 
correfpondence with queen Chriflina of Sweden; he made 
feveral journeys into Sweden by her order, and had the 
honour to teach her the Greek language. In 1670 he 
came over to England, where king Charles made him canon 
of Windfor ; though he knew his charafter well enough to 
fay, That there was nothing that Voffius refufed to believe, 
excepting the Bible. He appears indeed by his publica- 
tions, which are neither fo uieful nor fo numerous as his fa- 
ther’s, to have been a moft credulous man, while he afforded 
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many circumftances to bring his religious faith in queftion, Vofe 
He., died at Windfor cable in 1688. || 1 

VOTE, the fufftage or refolve of each of the members ^''P* 
of an aflembly, where any affair is to be carried by a majori- ^ 
ty ; but more particularly ufed for the refolves of the nrem- 
bers of either houfe of parliament. 

VOTIVE m edans, jkofe . on which are exprefled the 
vows of the people for the emperors or emprefles. See Me- 
dal. 

VOW, a folcmn and religious promife or oath. See 
Oath. 

The ufe of vows is found in moft religions. They make 
up a confidtrable part of the Pagan worfhip, being made 
either in confequence of fome deliverance, under fome pref- 
ling neceflky, or ior the fuccefs of fome enterprizc. A- 
mong the Jews, all vows were to be voluntary, and made by 
perfons wholly in their own power; and if fuch perfon 
made a vow in any thing lawful and poflible, he was obliged 
to fulfil it. If he appointed no particular time for accom- 
pliihing his vow, he was bound to do it initantly, left by 
delay he fhould prove lefs able, or be unwilling, to execute 
his promife. Among the Romanilts, a perfon is conftituted 
a religious by taking three vows ; that of poverty, chaftity,. 
and obedience. , 

Vows, among the Romans, fignified facrifices, offerings, 
prefents, and prayers made for the Casfars, and emperors, 
particulary for their profperity and the continuance of their 
empire. Thefe were at firft made every 5 years, then 
every 1 c, and afterwards every 20, and were called quinquen- 
naliay dccermaka, and vincennalta. 

VOWEL, in grammar, a letter which affords a complete 
found of itfelf, or a letter fo fifnple as only to need a bare 
opening of the mouth to make it heard, and to form a di- 
ffineft voice. The vowels are fix in number, •viz. A, E, I, 
O, U, Y. 

Vowel (John). See Hooker. 
UPHOLSTER, Upholsterer, or Upholder, a tradef- 

man that makes beds, and all forts of furniture thereunto 
belonging, &c. 

UPLAND, denotes high ground, or, as fomc call it, 
terra firma, by which, it Hands oppofed to inch as is moorifh, 
marfljy, or low. 

Upland, a province of Sweden, bounded on the north- 
eaft by the Baltic Sea, on the fouth by the lea of Suderma- 
nia, and on the weft by Weftmania and Geftricia, from 
winch it is leparated by the river Dela. It is about 70 
miles in length and 4 ^ in breadth, and contains mines of 
iron and lead. Stockholm is the capital. 

UPS AL, a rich and confiderable city of Sweden, in Up- 
land, with a famous univerfity, and an archbifhop’s fee. The 
town is pretty large, and as ftraight as a line ; but moft of 
the houfes are of wood, covered with birch-baik, with turf 
on the top. On an eminence, to the fouth of the town, is 
a ruined cafile. Thole that view the town from hence 
would take it to be a garden, whofe ftreets' reprefent the 
alleys ; and the houfes, which are covered with turf, the 
grafs-plats. It was formerly the refidence of the kings, and is 
now the ufual place where they ane crowned. It is Rated 
on the river Sala, over which there are two bridges. It is 
27 miles north-weft of Stockholm. E. Long. 17. 48. N. 
Lat. 5-0. 92. . ' 

UPUP A, in ornithology ; a genus belonging to the order 
oipkis. The beak is arcuated, convex, and fomething blunt; 
the tongue is obtufe, triangular, entire, and very fhort; and 
the feet are fitted for walking. There are ten fpecies ; one 
of which, ilxzepops, hoopoe, or dung-bird, is frequently feen 
in Bikain. It may be readily ditlinguifhed from all others 
that vial Luis illand by its beautiful creft, which it can erect 
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or Scored at pleafure. It is in length 15 inches; the foluble in the nitric and in the nitro-munatic acids, partnl- Urancf.r 
hill is black two inches and a half long, flender, and incur- ly fo in the muriatic, but not at all in the fulphunc. from 

ted- the hides are hazel: the cre'ft con lifts of a double thefe folutions, the unfaturated ferruginous prulhat olpotaih, 
rmv of feathers ; the higheft about two inches long; the or phlogifticated alkali, precipitates the metallic fubftance, 
tins are black, their lower part of a pale orange colour: the which then refembles kermes mineral in colour. i his, 
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Urinal. 

neck is ot a pale reddifh brown ; the brcail and belly white; 
the Idler coverts of the wings are of a light brown ; the 
back, fcapulars, and wings, crofted with broad bars of white 
and black ; the rump is white ; the tail confifts of only ro 
feathers, white maiked with black, in form of a crefcent, 
the horns pointing towards the end of the feathers. T. he 
legs are fhort and black ; the exterior toe is clofely united 
at the bottom to the middle toe. 

According to Linnaeus, it takes its name from its note, 
which has a’found fimilar to the word ; or it may be deri- 
ved from the French huppe, or “ crefted . it breeds in 
hollow trees, and lays two afh coloured eggs : it feeds on in- 
fedts, which it picks out of ordure of all kinds. Dr Pallas 
affirms, that it breeds in preference in putrid carcafes ;_ and 
that he had feen the neft of one in the privy of an uninha- 
bited houfe, in the fuburbs of Tzaritfyn. 

Ovid fays that Terens was changed into this bird : 

VerUtur in volucrem, cuiJiant in vertice crijlx, 
Prominet immodicum pro ionga cufpidte rojirum •* 
Women (pops volucri. Me tarn. hb. vi. 1. 672. 

Tereus, through grief and hafte to be reveng’d, 
Shares the like fate, and to a bird is chang’d. 
Fix’d on his head the crefted plumes appear. 
Long is his beak, and fharpen’d as a fpear. CroxaJ. 

UR (anc. geog.), a citadel of Mefopotamia, fituated be- 
tween the Tigris and Niiibis; taken by fome for Ur of the 
Chaldees, the refidence of Abraham. What feems to con- 
firm this is, that from Ur to Haran, the other refidence of 
the patriarch, the road lies diredtly for I aleftine. And ic 
is no objeftion that Ur is faid to be in Mefopotamia; be- 
catife the parts next the Tigris were occupied by the Chal- 
deans, as feems'to be confirmed from Afts vii. 2, 4. It is 
called Orcbe, in Strabo ; Orchoe, in Ptolemy. 

URALLIAN Chain, a range of mountains which 
form part of the boundaries of Afia, and anciently known by 
the name of Riphxi Montes. See Riphmi Montes, &c. 

URANIA, in fabulous hiftory, one of the nine Mufes, 
was fuppofed to prelide over aftronomy. _ She is commonly 
reprefented in an azure robe, crowned with liars, and iup- 
porting a large globe with both hands. 

URANIUM, a foffil found at Johangeorgenftad in Sa- 
xony, and at Joachimftal in bohemia, afid is, by the miners, 
called Pechblend. M. Werner, a German mineralogitt, be- 
ing convinced that it was not a blend, gave it the name of 
Per rum Ochraceum Piceum, and thought it contained the 
tungflic acid combined with iron : but M. Klaproth is of a 
contrary opinion, and maintains that it is very different from 
wolfranv There are (he fays) two.varieties of pechblend: 
the one is of a dark grey colour, with very little brilliancy, 
the particles of which have the form of a flattened con- 
choid ; it is not very hard, and, when triturated, becomes 
a black powder: its mean fpecific gravity is 7, 5. The 
other is diitinguifhed by its black colour, though .it lome- 
times affumes a reddifh tint : its furface is more brilliant than 
that of the former, and tefembles pit-coal ; it is alfo lets 
hard ; and the black powder, to which it is. reduced by ti i- 
turation, has a greenilh hue. This kind is generally oaf- 
covered in compact maffes, lyhig between ftrata of a mica- 
ceous Ichift, which is found to be decompounded. In the 
internal parts of this ftone, it is not uncommon to meet with 
veins of a peculiar yellow metallic earth. Ihe pechblend is 

when it does not unite in flakes, but is uniformly d-iffufed 
in the folution, may be confidered as one of the moft di- 
ftinguifhing charafters of the pechblend ; another is, that 
the precipitates, effe&ed by the volatile and fixed alkalis, 
are yellow; the fixed cauftic alkalis giving it a lemon colour, 
the aerated a like yellow. This yellow oxyd, or calx, cannot 
be fufed -with alkalis. As this foffil cannot be claffed either 
among the zinc or iron ores, and is very different from 
tungftein, M. Klaproth propofes to give to it the appellation 
of Uranium; and he diftributes it into the following ipecies: 

1. Uranium fulphuratum. (a) Dark gray, often exhibiting 
traces of Galena. (£) Black, refembling pit coal. 

2. Uranium Ochraceum. Brimftone colour, lemon colour, 
deep yellow, reddifli brown. 

3. Uranium Spathofum. (a) Binged with green by copper. 
(£) Yellow. This is the green mica or chalcolithe. 

URANOSCOPUS, in ichthyology, a genus of fiflies 
belonging to the order of jugulares. The head is large, 
rough, and depreffed, the upper jaw being fhorter than the 
under one ; there are fix dentated rays in the membrane 
of the gills ; and the anus is in the middle of the body. 
There are two fpecics, one of which is found in the Medi- 
terranean Sea. 

Raphael d’URBINO. See Raphael. 
URCHIN, in zoology. See Echinus. 
URETERS, in anatomy. See Anatomy, rY> 101. 
URETHRA, in anatomy. See Anatoey, n° 107. 
URIM and Thummim, among the ancient Hebrews, a 

certain oracular manner of coniulting God, which was done 
by the high prieft drefled in his robes, and having on his 
pedtoral or breaft plate. 

Vi. ious have been the fentiments of commentators con- 
cerning the urim and thummim. Jofcphus, and feveral 
others, maintain, that it meant the precious Hones fet in 
the high-prieft’s breaft-plate, which by extraordinary luftre 
made known the will of God to thofe who conlulted him. . 
Spencer believes that the urim and thummim were two 
little golden figures fliut up in the peritoral as in a purle, 
which gave veiponfes with an ?.rticulate voice. In fliort, 
there are as many opinions concerning the urim and4.hummnTi 
as there are particular authors that wrote about them. T. he 
fafeft opinion, according to Broughton, feems to be, that 
the words urim and thummim iignify fome divine virtue and 
power annexed to the breaft-plate of the high prieft, by 
which an oraculous anfwer was obtained from God when he 
was confulted by the high-prieft ; and that this was called 
urim and thummim, to exprels the clearnefs and perfedlion 
which thefe oracular anfwers always carried with them ; for 
urim lignifies “ light,” and thummim “ perfedion :” thefe 
anfwers not being iir.perfedft and ambiguous, like the heathen 
oracles, but clear and evident. The ufe made of the urim 
and thummim was to coniult God in difficult cafes relating 
to the whole ftate of Ifrael; and fometimes in cafes relating 
to the king, the fanhedrim, the general of the army, or fome 
other great perfonage. 

URINAL, in medicine, a veffel fit to receive and hold 
urine, and ufed accordingly for the convenience of fick per- 
fons. It is ufually of glals, and crooked ; and fometimes 
it is filled with milk, to affuage the pain of the gravel. 

Urinal, in chtmiftry, is .an oblong glals veffel, clofed 
for making folutions, and fo called from its lefembiance to 
the glaffes in which urine is fet to fettle for the inrpe£tion 
of the phyfician. _ •-mt r 4 S 2 URINE, 
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t>r ne URINE, a ferGus and faline fluid, fdparated from the 

Urfus. blood, and carried by the emulgent arteries to the kidneys, 
from whence it defcends to the bladder by the ureters, and 
is from time to time emitted thence by the canal of the 
urethra. See Anatomy, riJ 107. For the analyfls of 
urine, fee Chemistry. 

URN, a kind of vafe, of a roundifli form, but biggefl: in 
the middle, like the common pitchers, now feldom ufed but 
in the way of ornament over chimney-pieces, in buffets, &c. 
The threat ufe of urns among the ancients, was to oreferve 
the afhes of the dead after they were burnt ; for which 
reaion they were called cineraria, and arrive cineraria, and 
were placed fometimes under the tomb-ftone whereon the 
epitaph was cut; and lometimes in vaults in their own 
hoiiles. Urns were alio ufed at their facriiices to put liquid 
things in. 

UROGALLUS, in ornithology. See Tetrao. 
URS. v, in allronomy, the name or two conftellations in 

the northern hemifphere. 
URSULINES, is church hiftory, an order of nuns, 

founded originally by St Angela of Brefcia. in the year 
J-537 5 an^ called from St Urfula, to whom they were 
dedicated. 

URSUS, the bear ; a genus of quadrupeds belonging 
to the order of/wv .. There are fix fore-teeth in the upper 
jaw, alternately hollow in the infide, and fix in the under 
jaw, the two lateral ones being lobated. The dog-teeth 
"are folitary and conical; the eyes are furnifhed with^a nic- 
titating membrane ; the nofe is prominent; and there is a 
crooked bone in the penis. There are eight fpecies ; the 
principal of which are, 

1. ArSos, the black bear, has ftrong, thick, and durcfy 
lirnos ; very fhort tail; large feet ; body covered with very 
long and fhaggy hair, vanous|rin its colour : the largeft are 
of a rufly brown ; the fmallejfc of a deep black : fome from 
the confines of Rufiia black, mixed with white hairs, called 
by the Germans, filler Lear; and fome (but rarely) are 
found in Tartary of a pure white. It inhabits the north 
parts of Europe andAfia; the Alps of Switzerland, and 
Dauphine ; Japan and Ceylon ; North America and Peru. 
The brown bears are lometimes carnivorous, and will de- 
ftroy cattle, and eat cairion ; but their general food is 
roots, fruits, and vegetables: they will robe the fields of 
peale ; and when they are ripe, pluck great quantities up, 
beat the peafe out of the hulks on fome hard place, eat 
them, and carry off the ftraw : they will alfo, during win- 
ter, break into the farmer’s yard, and make great havock 
among his flock of oats ; they are alfo particularly fond 
of honey. The flefh of a bear in autumn, when they are 
exccffivcly fat, by feeding on acorns, and other maft, is de- 
licate food ; and that of the cubs flill finer ; but the paws 
of the old bears are reckoned the moft exquifite morfel; 
the fat white, and very fweet ; the oil excellent for Grains 
and old pains. The latter end of autumn, after they have 
fattened themfelves to the greateft degree, the bears with- 
draw to their dens, where they continue for a great number 
of days in total inadfivity and abftinence from food, having 
no other nourifliment than what they get by fucking their 
feet, where the fat lodges in great abundance ^ their retreats 
are either in cliffs of rocks,' in the deepeft receffes of the. 
thickeft Woods, or in tire hollows of ancient trees, which 
they aicend and deicend with furprifing agility : as they 
lay in no winter-provifions, they are in a certain fpace of 
time forced from their retreats by hunger, and come out 
extremely lean : multitudes are killed annually in America, 
for the fake of their„flefh or flein ; which laft makes a con- 
iidergblc article of commerce. 

2. Mautimus, the polar or white bear3 has a long head 
5 
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and neck ; fhort round ears; great teeth”; the hair long,. Urf,,. 
foft, and white, tinged in fome parts with yellow : growino- —y-^ 
to a vaft fize ; the fir ins of fome being .12 feet long. See 
Plate DX. fig. 3. 

This animal is confined to the coldeft part of the globe ; 
it has been found as far as navigators have penetrated north- 
wards, above lat. 80. The frigid climes only feem adapted 
to its nature ; for we do not learn from any authority that 
it is met with farther fouth than Newfoundland, its bounds, 
in refpeCt to longitude are alfo very limited ; being an animal 
unknown except on the fhores of Hudfon’s Bay, Greenland, 
and Spitzberg.cn, on one fide, and thofe of Nova Zembla 
on the other ; for fuch as have appeared rn other parts have 
been brought there involuntarily on floating iflands of ice ; 
fo that the intermediate countries of Norway and Iceland 
*re acquainted with them but by accident. We cannot 
trace them farther eaft than Nova Zembla; though the 
frozen fea, that is continued from thence as far as the land 
of i fchukichi, that lies above Ivamtfchatka, is equally 
luffed to their nature. The late hiflories of thofe countries, 
are filent in refpeft to them. 

During fummer, the white bears are either refident on 
iflands of ice, or pafiing from one to another: they fwim 
admirably, and can continue that exercife'fix or feven 
leagues, and dive with great agility. They bring two 
young, at a time : the affedlion between the parents and 
them is fo ftrong, that they would die rather than defert 
one another. Their winter retreats aie under the-fnow, 
in which they form deep dens, fupported by pillars of 
the fame. I hey feed on fifh, feals, and the carcafes of 
wnales, and on human bodies, which they will greedily 
tear up : they feem very fond of human blood ; and are fo 
fearlefs as to attack companies of armed men, and even to 
board fmall veflels. When on land, they live on birds and 
their eggs ; and allured by the feent of feals flefh, often 
break into and plunder the houfes of the Greenlanders : 
their greateft enemy in the brute creation is the morfe, 
with whom they have terrible conflicts, but are generally 
weiftea, the vaft teeth of the former giving it a fuperiority. 
The flefh is white, and faid to tafte like mutton : tlie fat 
is melted :or train-oil, and that of the feet ufed in. medicine : 
but the liver is very unwholefome, as three of Barenlz’s, 
failois experienced, who fell dangeroufly ill on eating fome 
ot it boiled. One of this Ipecies was brought over to 
England a few years ago; it was very furious, almofl 
always in motion, roared loud, and feemed very uneafy, 
except when cooled by having pailfulls of water poured on it. • 

. 3. The lufeus, or wolverene, has a black fharp pointed 
Vifage ; fhort leund^d ears, ahnoft hid in the hairs; the 
lides of a yellowifh brown, which pafles in form of a band 
quite over the hind-part of the back, above the tail; the 
legs are very ftrong, thick and fhort, of a deep black : the 
whole, body is covered with very long and thick hair, which 
varies m colour according to the feafon. It inhabits Hud- 
fon’s Bay and Canada, as far as the ftraits of Michilimaki- 
nac ; is found under the name of the glutton in the north 
parts of Europe and Afia, being a native of the moft rigo- 
rous climates. 

It is a moft voracious animal, and flow of foot; fo is 
obliged to take its prey by furprife. In America it is called 
the beaver-eater, watching thole animals as they come out 
O- their houfes, and fometimes breaking into their habitations, 
and devouring them. It often lurks on trees, and falls on 
the quadrupeds that pafs under ; will fallen on the boric, 
elk, or flag, and continue eating a hole into its body, till 
the animal falls down with the pain ; or ellc will tear out 
its eyes : no force can difengage it; yet fometii»es the deer 
in their agony have been known to deftroy it, ly running 

their 
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head violently -againft a tree. Tt devours the ilatis, fingle, oval, glofFy 

white fox ; i'earches for the traps laid for the fables and 
animals and is often beforehand with the huntfmen, 

who fuitain great Ioffes by the glutton authors have pre- 
' tended that it feeds fo voracioufly, that at length it is in 
danger of burfting ; and that it is obliged to eafe itfelf of 
its load, by fqueezing it out between two trees. 

In a wild hate, it is vaftly fierce ; a terror to both wolf 
and bear, which will not prey on it when they find it dead, 
peihaps on account of its being fo very fetid, fmelling like 
a pole-cat: it makes a ftrong refillance when attacked 3 
will tear the flock from the gun, and pull the traps it is 
caught in to pieces. Notwithftanding this, it is capable of 
being tamed, and of learning feveral tricks. It burrows, and 
has Its den under ground. The fkin is fold in Siberia for 
4s. or 6s.; at Jakutfk for 12s. : and ftill dearer at l£amt- 
fchatka, where the women drei’s their hair with its white 
paws, which they efteem a great ornament. The fur is 
greatly elleemed in Europe: that of the north of Europe 
ttnd Alia, whole Ikins are iometimes to be feen in the furriers 
fhops, is much finer, blacker, and more gloffy than that of 

I the wolverene, or American kind. The glutton has by 
fome authors been confounded with the hyaena. 

4. The lotor, or raccoon, has the upper part of the body co- 
vered with hair, afh-coloured at the root, whitifh in the mid- 
dle, and tipped with black ; tail very bufhy, annulated with 
black ; toes black, and quite divided. — It inhabits the warm 
and temperate parts of America ; is found alfo in the moun- 
tains of Jamaica, and in the ifles of Maria, between the 
fouth poiwt of California pd Cape Corientes, in the South 
Sea : is eaiily made tame, very good-natured, and fportive; 
but as unlucky as a monkey. It is almoft always in mo- 

| tion ; and very, inquifitive, examining every thing with its 
paws. It makes ufe of them as hands ; fits up to eat ; is 
extremely fond of fweet things, and ftrong liquors, and will 

i get exceflivtly drunk. It has all the cunning of a fox ; and 
is very dellruttive to poultry ; but will eat all forts of fruits, 
green corn, &c. At low water it feeds much on oyfters, 
and will watch their opening, and with its paw fnatch out 

I the fifh ; it fometimes is caught, in the thell, and kept there 
till drowned by the coming in of the tide : it is alfo fond 

( of crabs. It climbs very nimbly up trees. It is hunt- 
ed for its fkin ; the fur is next to that of the beaver for ma- 
king hats. 

5. The mcles, or common badger, is an animal of a very 
clumfy make, with fh’ort 1 hick legs, long claws on the fore 
feet, and a fetid white matter exuding from the orifice be- 
low the tail. It inhabits moil parts of Europe, as far north 

! as Norway and Rufila, and the ftep or defert beyond Oren- 
burgh, in the Ruffian Afiatic dominions, north of the Caf- 
pian Sea: inhabits alfo China, and is often found in the 
butchers fhops in Ptkin, the Chinefe being fond of them ; 
but a fcarce animal in moil countries. It feldom appears 
in the day ; confines itfelf much to its hole ; is indolent and 
ileepy ; generally very fat; feeds by night ; eats roots, 
fruits, grafs, infefls, and frogs; but is not carnivorous : it 
runs flowly ; when overtaken, it comes to bay, and defends 
itfelf vigoroufly.; its bite is dangerous. It burrows under 
ground ; makes feveral apartments, but forms only one en- 
trance froxn the furface. It is hunted during.night for the 
ikin, which ferves for piftol furniture ; the hairs for making 
brufiles to foiten the (hades in painting. Its flefh makes 
good bacon. 

URTICA, in botany : A genus of plants of the clafs of 
monecia, and order oitetrondria ; and in the natural fyftem 
claffed under the 5 3d order, Scabrida. The fmall flower 
has a calyx of four leaves:; no corolla ; a nectarium minute, 
central, urn-fafhioned. The female a bivalve calyx j and a 
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feed. There are 28 fpecies; three of Umca 

which are Britifh plants. uil'ir 
The p'llultftra, Roman nettle, has a ftalk branched, 

Leaves oppofite, oval, ferrated, two or three feet high, 
flinging. Fruit globofe. 

2. The urens, lefs flinging nettle, has a ftem a foot high. 
Leaves roundifh, deeply ferrated, oppofite, burning. The 
flings are very curious microfcopic ohjedls : they confift of 
an exceedingly fifie pointed, tapering, hollow fubftance, with 
a perforation at the point, and a bag at the bale. When 
the fpring is preffed upon, it readily perforates the fkin, and 
at the fame time forces up fome of the acrimonious liquor 
contained in the bag into the wound. 

3. The dioica, common nettle, has a fquare firm ftem,- 
three or four feet high. Leaves heart-fhaped, long-pointed, 
ferrated, befet with flings. Flowers in long catkins. The 
aculti, or flings of the nettle, have a fmall bladder at their 
bafe full of a burning corrofive liquor : when touched, they 
excite a bliiler, attended with a violent itching pain, though 
the fling does not appear to be tubular, or perforated at the 
top, nor any vifible liquor to be infufed into the puntture 
made by it in the flefh. It teems certain, however, that 
fome of this liquor is infinuated into the wound, though in- 
vilibly, fince the flings of the dried plant excite no pain. 

Nettle-tops in the fpring are often boiled and eaten by the 
common people inftead of cabbage-greens. 

In Arran, and other iflands, a rennet is made of a firong 
decodlion of nettles : a quart of fait is put to three pints of 
the decodlion, and bottled up for ule. A common fpoon- 
ful of this liquor will coagulate a large bowl of milk very 
readily and agreeably. The ftalks of nettles are io like in 
quality to hemp, that in fome parts of Europe and Siberia 
they have been rnanufadtured into cloth, and paper has been- 
made of them. The whole plant, particularly the root, is 
efteemed to be diuretic, and has been recommended in the- 
jaundice and nephritic complaints. It is alio reckoned a- 
ftringent; and of fervice in all kinds of luemorrhagies, but- 
is at prefent bat little in prarifice. The roots boiled will 
dye yarn of a yellow colour. The larvae, or caterpillars of 
many fpecies of butterflies, feed on the green plant ; and 
fheep and oxen will readily eat the dried. 

Urtica Marina. See Animal-Fl'nrcr. 
USANCE, in commerce, is a determined time fixed for 

the payment of bills of exchange, reckoned either from the- 
day of the bills being accepted, or-from the day of their, 
date ; and thus called becaufe regulated by the ufage and 
cuftom of the places whereon they are drawn. 

USE, in law, the profit ©r benefit of lands and tenements; 
or a truft and confidence repofed in a perfon for the hold- 
ing of lands, &c. that he to whofe ufe the trull is made (hall 
receive the profits. 

USHAN F, an ifland of France, 13 miles weft of the 
coaft of Britanny, at the entrance of the Britifh Channel. 

USHER (James), archbifhop of Armagh, one of the 
molt illuftrious prelates In the 17th century, as well with re- 
fpeci to In's piety and other virtues, as his uncommon erudi- 
tion, was born in Dublin iiviySo, and it is laid that two 
of his aunts taught him to read, though they were both born, 
blind. Dublin college being finifhed in 1593, he was one. 
ot the three firft {Indents admitted into it. He made fo 
fwirt a progrels in his itudies, that at 18 years of age he; 
vkis abk to difpute with Henry Fitz-Simon, a famous je- 
fuit, who. challenged ajl the Pro t eft ant clergy ; and defend- 
ed his caufe fo well in the callle of Dublin,.that he made 
him repent his challenge. He was ordained prieft in i6orr 
and foon after was appointed to preach coniiantly before the 
court at Chrift-church in Dublin, on Sundays in the after- 
noon. In 1603, he was feat over to England with Dr Luke 

Clialioner, 
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l ' ^'^a^onerJ order to purchafe books for the library of Dub- h’n. In 1607, he took the degree of bachelor of divinity ; 
loon after, he was made chancellor of St Patrick’s cathe- 
dral, and the fame year was chofen profeffor of divinity, 
when he made choice of Bellarmine’s controverfies for the 
iubjedt of his ledfures. Some yeais after, he made it a con- 
fiant euflom to come ever to England once in three years, 
1 pen ding one month of the faminer at Oxfoid, another at 
Cambridge, and the reft of the trine at London. In 1612, 
he took the degree of dodfor of divinity ; at the latter end 
of the year 1620, he was promoted to the bifhopric of 
Meath, and in 1625 was made archbifhop of Armagh. In 
the adminiftratien of his archbifhopric he adfed in a very ex- 
emplary manner, and endeavoured to reform the clergy and 
officers in the ecclefiaftical courts. In 1640, he came over 
to England with his family, with an intention foon to re- 
turn to Ireland ; but was prevented by the rebellion which 
broke out there in 1641 ; and in that rebellion he was plun- 
dered of every thing, except his library, which was in Eng- 
land, and feme furniture in his houfe at Drogheda. Elis 
majefty, therefore, conferred on him the bifhopric of Car- 
lifie, to be held in commendam : the revenues of which were 
greatly leffened by the Scots and Irifh armies quartering up- 
on it; but when all the lands belonging to the bifhoprics in 
England were ftized by the parliament, they voted him a 
penfion of 4001. per annum, though he never received it 
above once or twice. He afterwards removed to Oxford ; 
and, in 1643, was nominated one of the afiembly of divines 
at Weftminfter, but refufed to fit amongft them ; which, to- 
gether with fome of his fermons at Oxford, giving offence 
to the parliament, they ordered his ftudy of books, of confi- 
derable value, to be feized ; but by the care of Dr Featly, 
one of the affembly, they were fecured for the primate’s uie. 
The king’s affairs declined ; and Oxford being threatened 
with a fiege, he left that city, and retired to Cardiff in 
Wales, to the houfe of Sir Timothy Tyrrel, who had mar- 
ried his only daughter, and was then governor and general 
of the ordnance. He was afterwards invited to London by 
the countefs of Peterborough. In 1647, he was chofen 
preacher in Lincoln’s-Inn ; and during the treaty in the Ifle 
°t Wight, he was fent for by the king, who confulted him 
about the government of the church. The death of his 
majefty firuck him with great horror. The countefs of Pe- 
teiborough’s houfe, where the primate then lived, being juft 
over-againft Charing Crofs, feveral of her gentlemen and 
iervants went up to the leads of the houfe, whence they could 
plainly fee what was asfling before Whitehall. As loon as 
his majefty came upon the feaffold, fome of the houfehold 
told the primate of it ; and afked him, whether he would fee 
the king once more before he was put to death. He was 
at firlt unwilling, but at kft went up : where, as the cere- 
monial advanced, the primate grew more and more affedfed; 
and, when the executioners in vizards began to put up the 
king’s hair, he fwooned away. He died of a pleurify in 
1655 ; and was folemnly buried at Weftminfter, in St Eraf- 
mus’s chapel. He publifhed, I. Britannicarum Ecclejiatum 
Antiquitates. 2. Polycarpi et Jgnatii Ep'ftolce, Grace La tine, 
&c. 3. Annals of the Old and New Teftament, in Latin. 
4. De Grace Septa ,'ginta interpretum Etrjione Syntagma ; and 
many other books which are efteemed. A confiderable 
number of his works ftill remain in manufeript. 

Usher, an officer or fervant who has the care and direc- 
tion of the door of a court, hall, chamber, or the like. 

Usher, of the Black Rod, the eldeft of the gentlemen 
ufhers, daily waiters at court, whole duty is to bear the 
rod before the king at the feaft of St George, and other fo- 
lemnities. 

USK, a river of Wales, which rifes on the weft of 

Brecknockftffre, and runs fouth-eaft through that county tif, 
and Monmouthfhire, falling into the mouth of the Severn, ba!« 

USQUEjjBAUGH, a ftrong compound liquor, chiefly II I 
taken by way of dram. 

There are feveral different metkods of making this liquor;'*^> 

but the following is efteemed one of the heft : To two gal. 
Ions of brandy, or other fpirits, put a pound of Spanifh ft. 
quorice, half a pound of raffias of the fun, four ounces of 
currants, and three of fliced dates; the tops of baum, mint, 
favory, thyme, and the tops of the flowers of lofemary, of 
each two ounces ; cinnamon and mace, well bruifed, nut- 
megs, anifeeds, and coriander-feeds, bruifed likewife, of each 
four ounces; of citron or lemon, and orange-peel, feraped, 
of each an ounce : let all thefe infufe 48 hours in a warm " 
place, often ffakin’g them together ; then let them ftand in 
a cool place for a week: after which the clear liquor is to 
be decanted off, and to it is to be put an equal quantity 
of neat white port, and a gallon of canary ; after which it 
is to be fweetened with a fufficient quantity of double-refi- 
ned fugar. 

USTION, in pharmacy, the preparing of certain fub. 
fiances by burning them. 

USUFRUIT, in the civil law, the ufe or enjoyment 
of any lands or tenements ; or the right of receiving the 
fruits and profits of an inheritance, or other thing, without 
a power of alienating or changing the property thereof 

USURER, a perfon charged with a habit or a£t of u- 
fury. 

USURIOUS co ntract, is any bargain or contradi 
whereby a man is obliged to pay more intereft for money 
than the ftatute allows. 

USURPATION, in law, is an injurious ufing or enjoy- 
ment of a thing for continuance of time,'that belongs of 
right to another. 

USURY, an unlawful contrad upon the loan of money, 
to receive the fame again with exorbitant increafe. Under 
the article Interest, it was obferved, that by ftatute 37 
Hen. VIII. c. 9. the rate of intereft was fixed at 10I. per 
cent, per annum : which the ftatute 13 Eliz. c. 8. confirms, 
and ordains, that all brokers fhall be guilty of a pramunire 
that tranfaft any contrads for more, and the fecurities them- 
felves fhall be void. The ftatute 21 Jac. I. c. 17. reduced 
intereft to 8 1. per cent. ; and it having been lowered in 
1650, during the ufurpation, to 6 per cent, the fame reduc- 
tion was re-enaded after the Reftoration by ftatute 12 Car. 
II. c. 13. and, laftly, the ftatute 12 Anns, ft. 2. c. 16. baa 
reduced it to 5 per cent. Wherefore not only all contrads 
for taking more are in themfdves totally void, but alfo the 
lender fhall forfeit treble the money borrowed. Alfo if 
any ferivener or broker takes more than 5 s. per cent, pro- 
curation-money, or more than 12 d. for making a bond, he 
fhall forfeit 201. with cofts, and fhall fuffer imprifonment for 
half a year. 

UTERUS, in anatomy. See there, n° 108. 
UTICA (anc.geog.), a town of Africa Propria, on the 

Mediterranean : a Tyrian colony, and older than Carthage, 
(Sil. Itahcus); its name, according to Bochart, denoting 
old: reckoned fecond to it ; but after the deftrudion of 
Carthage; became the capital and centre of all the Roman 
tranfadions in Africa, according to Strabo ; who adds, that 
it flood on ttje fame bay with Carthage, at one of the pro- 
montories called Apolloniumy bounding the bay on the weft 
fide, the other to the eaft called Hermeia, being at Carthage. 
It became famous by the death of Cato, ,who thence was 
called Uticenfis. 

UTRECPIT, one of the feven United Provinces, or 
States of Holland, wholly furrounded by Holland and Guel- 
derknd, excepting a Imall oart of ft that borders on the 

Zuyder* 
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imler-Zec. Its freateil length is about 32 miles, and 

breadth about 22. It enjoys a good air ; and in moll ola- 
^ the foil, is fruitful, but in fome fandy, or what is called 

\urfground^ and in others over-run with wood. It is wa- 
tered by the Leek, Rhine, Vecht, and other fmaller rivers, 
befides feveral canals ; of which that extending from the vil- 
lage of Vreefwyk to Utrecht is one of the chief. 

Utrecht, or, Latin, Ultraje£lum, TrajeSlum vftus or in- 
ferius, or Trajetlum Rbetir, capital of a province of the fame 
name, fo called from its ancient ferry or paffage here over 
he Rhine ; the word being compounded of trecht, which 

|n Dutch fignifies “ a ferry,” and or e/r, i. e. “ old.” 
It is a fair, large, and populous city, fituated 19 miles 

I 
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the head has no feathers |>on the forepart being only naked 
fkin ; and the tongue is generally bifid. There are 21 1 

fpecies. The mod remarkable are, 
1. Gryphus, the condor, which is not only the larged of 

this genus, but perhaps of all others which are able to fly. 
I he accounts of authors in regard to its extent of wing are 
various, viz. from 9 to 18 feet from the tip of one wing to 
that of the other. One gives it drength fufficient to carry 
off fheep, and boys of 10 years old ; while another ventures 
to affirm, that it can lift an elephant from the ground high 
enough to kill it by the fall! M. de Salerne fays, that one 
of this kind was fh®t in France in the year 1719, which 
weighed 18 lib. and whofe extent of wing was 18 feet. 

10m Amderdam, 27 bom Rotteioam, and 27 from Ley- Rut to come nearer the truth, perhaps it is better to abide 
len. Here is a (lately town houfe, with a commandery by deferiptions which bear 
>f the Teutonic order, and a celebrated univeriity, which 
'as founded in 1630, iince which it hath flourifhed greatly, 
hough it has not all the privileges of mod other univer- 
ities ; being wholly fubjett to the magidrates of the city. 
The mall without the town, having five rows of lofty limes 
in each fide, is very pleafant : and the phyfic-garden be- 

Ionging to the univerfity is extremely curious. There are 
ive churches here that have chapters ; but the members of 
hefe purchaie the places, of which fome cod 6000 or 7000 
ruilders. The dreams which run through feveral of the 
streets, contribute much to the beauty and cleanlinefs of the 
down ; and the canal that is cut from the Leek, and paffes 
jhrough it to Amderdam, will carry (hips of any burden, 
rope Adrian VI. was a native of this city. Here, in 1579, 
jbe memorable union was formed between the feven pro- 
linces ; and, in 1713, the celebrated peace concluded be- 
ween France on the one part, and the allies on the other, 
dhe Papifts have a nominal archbifhop of this city ; and 
here is a filk manufactory carried on in it, which employs 
number of hands. The inhabitants are fuppofed to amount 

0 30,000. E. Long. 5. 8. N. Lat. 52. 7. 
UTR1CULARIA, in botany : A genus of plants of 

ie clafs of diandria, and order of monogyma ; and in the na- 
psal fydem arranged under the 24th order, Coryda/es. 

he calyx is ringent, with a nectarium refembling a fpur ; 
te corolla diphyllous and equal: the capfule unilocular, 
"here are nine fpecics ; two of which are natives of Britain, 
hey have been applied to no particular ufe. 
UVA ursi. See Arbutus. 
VULCAN, in Pagan worfhip, the god of fubterraneous 

ire and rqetals, was the fon of Jupiter and Juno ; and was 
■id to be io remarkably deformed, that his father threw him 

I awn from heaven to the ifle of Lemnos, in which fall he 
! roke his leg, and there he fet up his forge, and taught men 
low to foften and polifh brafs and iron. Thence he remo- 
pd to the Liparian ifles, near Sicily, where, by the affift- 
tice of the Cyclops, he made Jupiter’s thunderbolts, and 

Vmour for the other gods. Notwithllanding the deformi- 
of his perfon, he had a paffion for Minerva, and by Jupi- 

r’s conlent made his addreffes to her, but without fuceefs. 
|]Se was,, however, more fortunate in hisluit to Venus ; who, 
inter her marriage, chofe Mats for her gallant ; when Vul- 

11 Im expofed them to the ridicule of the other gods, by ta- 
ling- them in a net. 
I VULGATE, a very ancient Latin cranffation of the 

ible, and the only one acknowledged by the church of 
ome to be authentic. See Bible. 
VULNERARY, in medicine, an epithet formerly gi- 

|tn remedies iuppoled to poffefs virtues for the cure of 
lounds and ulcers. 
VULTUR, a genus of birds belonging to the order of 

Ucifitres. The beak is ftraight and crooked i at the point; 

a moderate proportion. In 
Piawkefworth’s Voyages, mention is made of one of theie 
birds (hot at Port Defire, off Penguin Ifland, of which he 
gives the following defeription : “ The head of this bird re- 
fembled that of an eagle, except that it had a large comb 
upon it. Round the neck it had a white ruff, exactly re- 
fembling a lady’s tippet ; the feathers on the back were as 
brack as jet, and as bright as the fined polith could render 
that mineral ; the legs were remarkably ftrong and large, 
and the talons like thole of an eagle, except that they were 
not fo fharp ; and the wings, when they were extended, nrea- 
fared, from point to point, no lefs than 12 feet.” This 
lad account feems by no means to exceed the natural ilze, 
fince we have an account in the Philofophical Tranfadlions 
°r one of the quill-feathers of this bird, brought from Chili, 
which meafured 1 2 feet 4 inches ; the diameter of the quill 
half an inch; and the extent of wing 16 feet. This bird 
was met m latitude 33 fouth, not far from the ifland Mocha, 
in the South Sea, in the year 1691. The feamen (hot it'ou 
a cliff by the fea-fide ; and taking it for a kind of. turkey, 
made a meal of it. In this account we are told that the 
colour was black and white, like a magpie, and the cred or 
comb fharp like a razor. 

It feems now certain, that the account given by the edi- 
tor of Cook’s Voyage is very nearly', if not precifely, the 
truth, as two birds of this kind are now in the mufeum of 
Mr Parkinfon, and are probably male and female. The firfl 
of theie has an extent of wing fomewhat under 1 1 feet. 
The bill is drong, moderately hooked, and blunt at the tip, 
which is white, the red of it being of a dulky colour. On 
the top of the head runs a kind of carunculated fubdance, 
ftanding up like the comb of a cock. The head and neck 
are flightly covered with brown down, in fame parts nearly 
bare, and here and there a canmculated part, as in the neck 
of a turkey. The lower part of the neck is mrrounded 
with a ruff of a pure white and hairy kind of feathers. 
The upper parts of the body, wing, and garl, are black, ex- 
cept that the middle wing coverts have whitiih ends, and 
the greater coverts half black half white. 'The nine or ten 
fil'd quills are black, the red white, with the tips only 
blacK ; and when the wings are ciofed, producing the ap- 
pearance of the bird having the back white ; giving occafion 
to Mohuc, m his Hidory of Chili, to fay, that the"back was 
white. The under parts of the body are rather flighlly cover- 
ed with feathers ; but thofe of the thighs are pretty long. 
The legs are flout and brown ; claws black and blunt. 

Tire fecond bird in Mr Parkinfon’s colleftion, chiefly dif- 
fers from the fid!, in having not the lead appearance of a 
comb or cred, but fmooth firr the mod part, except where 
the head and neck are covered with down. The ruff on the 
lower part of the neck is not fo fiifl and confpicuous ; but 
as to the colour of the plumage, the difference is not worth 
noticing-. It is not impoffible but this laft may prove to-be 

a* 
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Uiir a younp; nn!e, for Molrtic expreifly fays, that the female is 
y~— 1 mailer than the male, of a brown colour, and has no ruff 

about the neck, only a fmall tuft at the back part. 
Theft birds are fa-'d to make the neff among the inaccef- 

frble rocks, and to lay two white eggs, larger than thoie of 
a turkey ; are very deftrii&tve to fheep, and will in troops 

"often attempt calves ; in which cafe, iome of them firll pick 
out the eves, wlnlft. others attack the poor animal on all 

‘fries, and foon tear him to pieces. 1 his gives rife to the 
following ftvatagem, uled by the peafants ot Chili: One of 
them wraps himlelf up in the hide of a frefh killed fheep or 

-'ox, and lies ftill on the ground; the condor, fuppofmg it 
to be lawful prey, flies down to fecure it, when the perfoh 
concealed lays hold of the legs of the bird, his hands oeing 
'well covered with gloves ; and immediately bis comrades, 
who are concealed at a diftar.ee, run in, and affift to fecuie 
the depredator, by tailing on him with flicks till they have 
killed him. See Plate DX. fig* 

2. The Percnopterus, or Egyptian vultUr. The appear- 
ance of this bird is as horrid as can Well be imagined, viz. the 

‘face is naked and wrinkled ; the eyes are large and black ; 
the beak black and hooked ; the talons large, and extending 
.ready for prey ; and the whole body polluted with filth, 
thefe are qualities enough to make the beholder fliudder with 
horror. Notwithftanding this, the inhabitants of Egypt 

♦cannot b6 enough thankful to Providence for this bi*d^ All 
the places round Cairo are filled with the dead bodies ofaffes 
and camels; and thoufands of thefe birds fly about, and de- 
vour the carcafes before they putrify and fill the air with 
noxious exhalations. The inhabitants of Egypt, and a!ter 
them Maillet in hisDefcription of Egypt, fay, that they yearly 
follow the caravan to Mecca, and devour the filth of the 
Slaughtered beads, and the carcafes of the camels which die on 
the journey. They do notify highj nor are they afraid of men. 
If one is killed, all the reft furround him in the fame manner 
as do the royfton crow-s; they do not quit the places they fre- 
quent, though frightened by the explofion of a gun, but im- 
mediately return thither. 'Maillet imagines this bird to be 
the ibis of the ancients : but it is fcarcely to be imagined, 
that a wife nation fhould pay fuch honours to an unclean, im- 
-pure, and rapacious bird, which was not perhaps fo common 
before the Egyptians filled the ftreets with carcafes. If the 
ibis is to be found, it muft certainly be looked for in the ordo 
of grallse of LinnSeus ; and we imagine it to be the white 
flork {4rdea cicona), which is fo common in Egypt. The 
Arabians call it rochtme ; the French living in Egypt, give 

, name of chapon de PhoraoTif or de Mahometh. 
3. The aura, or carrion vulture, according to Mr Latham, 

* is about the fize of a turkey, though it varies in fuse in dif- 
ferent parts. The bill is white ; the end black ; hides bluifh 
faffron-colour. The head, and part of the neck, are bare 
of feathers ; and of a red, or rather rufous colour. The 
fides of the head warted, not unlike that of a turkey. 
The whole plumage is brown black, with a purple and green 
glofs in different reflexions ; but in feme birds, efpedially 
young ones, greatly verging to dirty brown. The feathers 
of the quills and tail are blacker than the reft of the body. 
The legs are flefh-colour ; the claws black. 

This bird is very common in the. Weft Indies, and both 
in North and South America. It feeds on dead carcafes, 
fnakes, &c. like moft of this genus ; which makes the fmell 
of it very offenfive. In general, it is very tame in its wild 
ftate, but particularly fo when trained up from being young. 
This our author experienced in two birds fent home from 
Jamaica. They weie fuffered to run wild about the gar- 
den, and were alert and brifk during the iummer months ; 
hut impatient of the leaft-cold; for a rainy day, with the 

fligiiLeft degree of cold, obliged them to creep for flielter. Vig, 
In the Weft Indies, they rooft together of nights, in valt || 
numbers, like rooks in this Country. They are reckoned ^ 
a moft ufeful animal in the places where they refort; which 
fecures their fafety, added to a penalty for killing one, which 
is in force in Jamaica, and other i{lands of the Weft Indies. 

4. The fagittarius, or fecretary, is a moft lingular fpecies, 
being particularly remarkable from the great length of its 
legs; which at fifft fight would induce one to think it be- 
longed to waders : but the charaXers of the vultur are fo 
fcrongly marked throughout, as to leave no doubt to which 
clafs it belongs. 

The bird, when ftanding ereX, is full three feet from the 
top of the Lead to the ground. The bill is black, (harp, 
tmd crooked, like that of an eagle ; the head, neck, breaft, 
'and tipper parts of the body, are of a bluifli a(h colour : the 
legs are very long, ftouter than thofe of a heron, and df 
a browil colour ; claws fhortifh, but crooked, not Very (harp, 
-and of a black colour ; from the hind-head fprings a number 
of long feathers, which hang loofe behind like a pendent 
dreft | thefe feathers arife by pairs, and are longer as they 
are lower down on the neck ; this Creft the bird can ereXor 
deprefs at pleafure ; it is of a dark colour, almoft black; 
the webs are equal on both (ides, and rather curled ; and the 
feathers* when ereXed, fomewhat incline towards the neck; 
the two middle feathers of the tail twice as long as any of 
the reft. 

This Angular fpecies inhabits the internal parts of Africa, 
and is frequently feen at the Cape of Good Hope. It b 
alfo met with in the Philippine iflands. 

The defeription was taken by Mr Latham from three 
that were alike* which he faw in England alive forrte years 
fince ; two of which are now in the Leverian mufeum. From 
confinement they had loft their two long tail feathers; but 
this want was fupplied by fomc accurate drawings by Sit 
Jofeph Banks, taken from the life at the Cape. 

As to the manners of this bird, it is on all hands allowed 
that it principally feeds on rats, lizards, fnakes, and the 
like ; and that it will become familiar : whence Sonnerat is 
of opinion, that it might be made ufeful in fome of our co- 
lonies, if encouraged, towards the deftruXion of thofe pelts* 
They call it at the Cape of Good Hope Jl-ingedter,i. e. 
fnake eater. A great peculiarity belongs to it, perhaps ob* 
ierved in no other ; wdiich is, the faculty of ftriking forwards 
with its legs, never backwards. Dr Solander has feen one 
of thefe birds take up a fnake, fmall tortoife, or fuch like, 
in its claws; when daftiing it from thence againfl the ground 
with great violence, if the viXim was not killed at firft, it 
repeated the operation till that end was anfwered ; after 
which it ate it up quietly. Dr J. R. Forfter mentioned a 
further circumftance, which he (ays was fuppofed to be pe- 
culiar to this bird ; that fhould it by any accident break the 
leg, the bone would never unite again. 

VULVA, in anatomy. See there, n° 132. 
UVULA, in anatomy. See there, n° 102* 
UZ, or Utz, the country and place of relidence of Job. 

In the genealogy of the patriarchs there are- three perfons 
called Uz, either of which might give this diftriX its name. 
The firft "was the grandfon of Sem, by his foil Aram (Gen. 
xxii. 23.), who, according to Jofephus* occupied the Trachs- 
nitis, and Damafcus, to the north of Paleftine : but Job was 
among the fons of the Eaft. Another Uz Was the fon of 
Nahot, Abraham’s brother (Gen. x. 21^), who appears to 
have removed, after pafling the Euphrates, from Haran of 
Mefopotamia to Arabia Delerta. The third Uz was a Ho- 
rite, from mount Seir (Gen. xxxvi. 28.)* and thus not ot'E- 
ber’s pofteritv. Now the qudlion is, from which of thefe 
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Job’s country, Uz, took its name ? Not from tbe firft, as 

‘ is already fhown ; nor from the fecond, becaufe his country 
is always called Seir, or Edomt never Uz ; and then called a 
fuuth, not an eojl, country, in Scripture. It therefore re- 
mains, that we look for the country and place of refidence 
of Job in Arabia Deferta ; for which there was very pro- 

bable reafons. The plunderers of Job are called Chaldeans 
and Sabeansy next neighbours to him. Thefe Sabeans came , ^Tz‘kC ' 
not front Arabia Felix, but from a nearer Sabe in Arabia 
Deferta (Ptolemy) ; and his friends, except Eliphaz the 
Themanite, were of Arabia Deferta. 

UZBECK Tartary, See Tartary, 

W- 

or w, is the 2 ill letter of our alphabet; and is com- 
Y ran ^ as ,ts name implies, of two v’s. It was not 
.in nfe among the Hebrews, Greeks, or Romans ; but chief- 

ly peculiar to the northern nations, the Teutones, Saxons, 
Britons, &c. But ftill it is not ufed by the French, Itali- 
ans, Spaniards, or Portuguefe, except in proper names, and 
other terms borrowed from languages in which it is ori- 
ginally ufed, and even then it is founded like the Jingle v. 
1 his letter is of an ambiguous nature ; being a confonant at 
the beginning of words, and a vowel at the end. It may 
ftand before all the vowels except w; as watery wedge, win- 
ter, wonder : it may alfo follow the vowels a, e, 0, and unites 
with them into a kind of double vowel, or diphthong ; as 
in faw,jew, cow, &c. It alfo goes before r, and follows f 
and th ; as in wrath, /wear, thwart : it goes before h alfo, 
though in reality it is founded after it ; as in when, 
what, &c. In fume words it is obfcure, as inJhadow, wi- 
dow, &c. 

WAAG, a river of Hungary, which rifes in the Carpa- 
thian mountains, and falls into the Danube oppolite to the 
ifland of Schut. 

WAAL, a river of the United Netherlands, being one 
of the branches of the Rhine, which runs from call to weft, 
thro’ Guelderland, palling by Nimeguen, Tiel, Bommel, and 
Gorcum ; and, uniting with the Maes, fails into the German 
Sea below the Briel. 

WACHENDORFIA, in botany : A genus of plants 
of the clafs of triandria, and order of monogynia ; and arran- 
ged in Linnaeus’s Natural Method of Claflification under 

^ the 6th order, Infata. I he corolla is hexapetalous, unequal, 
and ftuated below the qeraien ; the capfule trilocular and 
fuperior. There are four fpecies; none of which are natives 
of Britain. 

WADD, or Wadding, is a ftopple of paper, hay, ftraw, 
or the like, forced into a gun upon the powder, to keep it 
elofe in the chamber ; or to put up clofe to the Ihot, to keep 
it from rolling out. 

WADSE T, in Scots law. See Law, n° clxix. r. 
WAFERS, or «SWi«g are made thus: Take 

very fine flour, mix it with glair of eggs, ifinglafs, and a 
little yeaft ; mingle the materials ; beat them well together ; 
fpread the batter, being made thin with‘gum-water, on even 
tin plates, and dry them in a ftove; then cut them out for 

i ufe. 
You may make them of what colour you pleafe, by tin- 

ging the palle with brafil or vermilion for red ; indigo or 
vetditer, &c. tor blue ; laffron, turmerics, or gamboge, &c. 
lor bellow. 

WAGER of Law. See (Wager of) Law. 
Wagfr of Battel. See (Wager of) Battel. 
WAGGON, a wheel carriage, of which there are varl- 

hous forms, accommodated to the different ufes they are in- 
tended for. The common waggon confifts of the fhafts or 

Vol. XVIII. Part II. 

rods, being the two pieces which the hind horfe bears up; Wagtail 
the welds ; the flotes, or crofs pieces, which hold the {hafts yJi,, 
together ; the bolfter, being that part on which the fore- * 
wheels and the axle-tree turn in wheeling the waggon acrofs 
the road ; the cheft or body of the waggon, having the 
ftaves or rails fixed thereon ; the bales, or hoops which com- 
pote the top ; the tilt, the place covered with cloth, at the 
end of the waggon. See Mechanics, Se£l. iv. 

WAGTAIL, in ornithology. See Motacilla. 
WAIFS, bona waviata, are goods ftolen, and waived 

or thrown away by the thief in his flight, for fear of being 
apprehended. f. hefe are given to the king by the law, as 
a puuifliment upon the owner for not himfelf purfuing the 
felon, and taking away his goods from him. ; \nd therefore 
if the party robbed do his diligence immediately to follow 
and apprehend the thief (which is called making frejle nit), 
or do convidl him afterwards, or procure evidence to con- 
vi£t him, he {hall have his goods again. Waived goods do 
alfo not belong to the king till feized by fomebody for his 
ufe ; for if the party robbed can feize them firft, though at 
the diftance of 20 years, the king {hall never have them. If 
the goods are hid by the thief, or left anywhere by him, 
fo that he had them not about him when he fled, and there- 
fore did not throw' them away in his flight thefe alfo are 
not bona waviata, but the owner may have them again when 
he pleales. The goods of a foreign merchant, though fto- 
len and thrown away in flight, flrall never be waifs : the rea- 
fon whereof may be, not only for the encouragement of 
trade, but alfo becaufe there is no wilful default in the 
foreign merchant’s not purfuing the thief, he being gene- 
rally a ftranger to our laws, our ufages, and our lan- 
guage. 

WAIGATS straits, fituated between Nova Zembla 
and Ruflia, through which the Dutch failed to the north, as 
high as 750, in order to difeovet a north-eaft pafiage to 
China and the Eaft Indies. 

WAINSCO r, in building, the timber-work that ferves 
to line the w'alls of a room, being ufually made in pannels, 
and painted, to ferve inftead of hangings. 

WAIVE, in lav/, a woman that is put out of the pro- 
teftion of the law. She is called waive, as being forfaken 
of the law; and not outlaw as a man is; by realon women 
cannot be of the decenna, and are not (worn in leets to the 
king, nor to the law', as men are ; who are therefore within 
the law ; whereas women are not, and fo cannot be outlaw- 
ed, fince they never were within it. 

WAKE, the print or track impielTed by the courfe of 
a fhip on the furface of the water. It is formed by the re- 
union of the body of w'ater w hich was feparated by the {hip’s 
bottom whilft moving throuoh it; and may be feen to a con- 
fiderable diflance behind the ftern, as fmoother than the reft 
of the fea. Hence it is ufually obferved by the cgmpafs, to 
diicover the angle of lee-way. 

4 T A 
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A fhip is faid to be in the wake of another when fhe fol- 
lows her on the fame track, or a line fuppofed to be formed 
on the continuation of her keel. 

Two diftant objefts obferved at fea are callel in the wake 
of each other, when the view of the fartheft is intercepted 
by the neared ; fo that the obferver’s eye and the two ob- 
jefts are all placed upon the fame ri rht line. 

Wake is the eve-feaft of the dedication of churches, which 
is kept with fealtim? and rural diverlions. 

The learned Mr Whitaker, in his Hiflory of Manchefter, 
hath given a particular account of the origin of wakes and 
fairs. He obferves, that every church at its confecration 
received the name of fome particular faint : this cuftom was 
pra&ifed among the Roman Britons, and continued among 
the Saxons ; and in the council of Cealchythe, in 816, the 
name of the denominating faint was exprefsly required to 
be infcribed on the altars, and alfo on the walls of the 
church, or a tablet within it. The feafl of this faint be- 
came of courfe the feftival ol the church. T has Chriftian 
feftivals were fubftituted in the room of the idolatrous anni- 
verfaries of heathenifm : accordingly, at the firft introduc- 
tion of Chriilianity among the Jutes of Kent, pope Grego- 
ry the Great advifed what had been previoufly done among 
the Britons, viz. Chriftian feftivals to be inftituted in the 
room of the idolatrous, and the fuffering day of the martyr 
whofe relics were repofitcd in the church, or the day on 
which the building was aftually dedicated, to be the efta- 
blifhed feaft of the parifh. Both were appointed and ob- 
ferved ; and they were clearly diftinguifhed at hrft among 
the Saxons, as appears from the laws of the Confeflbr, where 
the dies dedicationis, or dedication is repeatedly diferiminated 
from the propria fejiivitas fanfti, or celebratio fancli. 1 hey 
remained equally diftindt to the Reformation ; the dedica- 
tion-day in 1536 being ordered for the future to be kept 
on the firft Sunday in O&ober, and the feftival of the pa- 
tron faint to be celebrated no longer. The latter was, by 
way of ore-eminence, denominated the church’s holiday, or 
its peculiar feftival ; and while this remains in many parifhes 
at prefent, the other is fo utterly annihilated in all, that bi- 
fhop Kennet (fays Mr Whitaker) knew nothing of its 
diftintt exiftence, and has attributed to the day of dedica- 
tion what is true only concerning the faint’s day. Thus 
inftituted at firft, the day of the tutelar faint was obferved, 
moft probably by the Britons, and certainly by the Saxons, 
with great devotion. And the evening before every iaint’s 
day, in the Saxon Jewifh method of reckoning the hours, 
being an adftual hour of the day, and therefore I ke that 
appropriated to the duties of public religion, as they rec- 
koned Sunday from the firft to commence at the fun-let of 
Saturday ; the evening oreceding the church’s holiday would 
be obferved with all the devotion of the feftival. The peo- 
ple aftually repaired to the church, and joined in the fervices 
of it ; and they thus fpe.nt the evening of their greater fe- 
ilivities in the monafteries of the North, as early as the con- 
clufion of the feventh century. 

Theie fervices were naturally denominated from their late 
hours ovaccan or 'wakes, and vigils or eves. 1 hat of the 
anniverfary at Rippon, as early as the commencement of 
the eighth century, is exprefsly denominated the vigil. But 
that of the church’s holiday was named cyric vuceccon, or 
church-wake, the church vigil, or church eve. And it was 
this commencement of both with a wake, which has now 
caufed the days to be generally preceded with vigils, and 
the church-holiday particularly to be denominated the 
church-<wale. So religioufly was the eve and feftival of the 
patron faint obferved for many ages by the Saxons,, even as 
kte as the reign of Edgar, the former being fpent in the 

church, and employed in prayer. And the wakes, and all Wak« 
the other holidays in the year, were put upon the fame foot- II 
ing with the odtaves of Chriftmas, Eafter, and of Pentecoft. 
When Gregory recommended the feftival of the patron faint, ^ 
he advifed the people to ereft booths of branches about the 
church on the cay of the feftival, and to feaft and be merry 
in them with innocence. Accordingly, in every pariftr, on 
the returning anniverfary of the faint, little pavilions were 
conftnidted of boughs, and the people indulged in them to 
hofpitality and mirth. The feafting of the faint’s day, how- 
ever, was foon abnfed ; and even in the body of the chinch, 
when the people were affembled for devotion, they began to 
mind diveriions, and to introduce drinking. The growing 
intemperance gradually ftained the fervice of the vigil, till 
the feftivity of it was Converted, as it now is, into the ri- 
gour of a faft. At length they too juftly fcandalized the 
Puritans of the laft century, and numbers of the wakes were 
difufed entirely, efpecially in the eaft and fome weftetn 
parts of England ; but they are commonly obferved in the 
north, and in the midland counties. 

This cuftom of celebrity in the neighbourhood of the 
church, on the days of particular faints, was introduced into 
England from the continent, and muft have been familiar 
equally to the Britons and Saxons,; being obferved among 
the churches of Afta in the jixth century, and by thofe of 
the weft of Europe in the feventh. And equally in Afia 
and Europe on the continent, and in the iflands, thefe ce- 
lebrities were the caufes of thofe commercial marts which we 
denominate fairs. The people reforted in crowds to the fe- 
ftival, and a confideiable provifion would be wanted for 
their entertainment. The profpeft of intereft invited the 
little traders of the country to come and offer their wares; 
and thus, among the many pavilions for hofpitality in the 
neighbourhood of the church, various booths were eredted 
for the fa1e of different commodities. In larger towns, fur- 
rounded with populous diftridts, the refort of the people to 
the wakes would be great, and the attendance of traders mi- 
merous ; and this refort and attendance conftitute a fair.— 
Bafil exprefsly mentions the numerous appearance of tra- 
ders at thefe feftivals in Afia, and Gregory notes the fame 
cuftom to be common in Europe. And as the feftival was 
obferved on a feria or holiday, it naturally affumed to itfelf, 
and as naturally communicated to the mart, the appellation 
of feria or fair. Indeed feveral of our moft ancient fairs 
appear to have been ufup.lly held, and have been continued 
to our time, on the original church-holidays of the places : 
befides, it is obfervable, that fairs were generally kept in 
church-yards, and even in the churches, and alio on Sun- 
days, till the indecency and fcandal were fo great as to need 
reformation. 

Wake-Robin. See Arum. 
WALACHIA, a province of Turkey in Europe, 

bounded on the north by Moldavia and Tranfylvania, on 
the eaft and fouth by the river Danube, and on the weft by 
Tranfylvania. It is 225 miles in length, and 12j in - 
breadth ; and was ceded to the Turks by the treaty of Bel- 
grade, in 1739- It abounds in good hoifes and cattle 5 
and there are mines of feveral kinds. The foil is fo fertile, 
that it is capable of producing any thing ; and there are 
good paftures, with wine, oil, and all manner of European 
fruits. The inhabitants are chiefly of the Greek church. 

WALCHEREN, an ifiand of the Low Countries, and 
one of the principal of thofe of Zealand; feparated from 
Dutch Flanders by the mouth of the Scheld. It is about 

. nine miles in length, and eight in breadth ; and though it 
lies low, has good arable and pafture land. 1'he chief town 
of this iiland and the whole province is Middleburg. 

WALDEN, 
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en WALDEN, a town of EfTex, commonly called Saffron a brave, hofpitablc people; and though very jealous of af- 

JValden, with a market on Saturdays, and two fairs on Mid- fronts, paflionate, and hafty, yet are efti'ily reconciled. The 
__ lent Saturday for horfes, and November lit for cows. It common people look with a fufpicious eye on ilrangers, and 

is remarkable for the plenty of faffron that grows about it. 
This town was incorporated by Edward VI. and is govern- 
ed by a mayor and 24 aldermen. It is 27 miles north-weft., 
by-north of Chelmsford, and 43 north-eait of London. E. 
Long. o. 20. N. Lat. c;z. 4. 

WALDENSES. 'See Waldo. 
WALDO, a merchant of Lyons in the latter part of 

the 1 2th century, who applying himfelf to the ftndy of the 
Scriptures, and finding no warrant there for feveral of the 
Romifli doftrines, particularly that af tranfubftantiation, 
publicly oppofed them. His followers, who from him were 
called IValdenfes, being chafed from Lyons, fpread over 
Dauphine and Provence ; upon which Philip II. is faid to 
have razed 300 gentlemens feats, and deftroyed feveral v/alled 
towns to flop their growth : but this, inftcad of fuopreffing, 
fpread them over a great part of Europe. The articles of 
their faith, which they drew up and dedicated to the king 
of France, agreed in molt points with thofe of the prefent 
Proteftants. In the year 1 200, thofe of them who dwelt 
in the province of Albigeois in Languedoc, from whence 
they were called /llbigenfes, flood upon their defence; upon 
which Philip drove them into Bohemia, Savoy, and Eng- 
land. The crufade againfl them is faid to have confifted of 
500,000 men, who wore their croffes on their breads, to 
diftinguifh themfelves from thofe who went to the Holy 
Land, and wore them on their fhoulders. 

WALES, a county fituated in the fouth-wefl part of 
Britain, into which the ancient Britons retired from the 
perfecution of the Saxons. Anciently it was of greater ex- 
tent than it is at prefent, and comprehended all the country 
beyond the Severn, that is, befides the 1 2 counties included 
in it at prefent, thofe of Herefordfhire and Monmouthfhire, 
which now are reckoned a part of England, were then in- 
habited by three different tribes of the Britons, namely, the 
Silures, the Dimetas, and the Ordovices. The Romans 
were never able to fubdue them, till the reign of Vefpafian, 
when they were reduced by Julius Frontinus, who placed 
garrifons in their country to keep them in awe. Though 
the Saxons made themfelves matters of all England, they 
never could get poffefiion of Wales, except the counties of 
Monmouthfhire and Herefordfhire, formerly apart of Wales. 
About the year 870, Roderic king of Wales divided it a- 
mong his three fons; and the names of thefe divifions were, 
JDemetia, or South-Wales ; Ponefia, or Powis-Land; and Pe- 
tiedotia, or North-Wales. Another divifion is mentioned af- 
terwards in the records, viz. North Wales, South Wales, 
and Weft Wales ; the laft comprehending the counties of 
Monmouth and Hereford. The country derived the name 
of Wa/es, and the inhabitants that of Weljh, from the Sax- 
ons, who by thofe terms denote a country and people to 
which they are ftrangers ; for the Welfh, in their own lan- 
guage, call their country Cymry, and their language Cym- 
raeg. They continued under their own princes and laws 
Irom the above-mentioned period, and were never entirely 
fubjefted to the crown of England till the reign of Edward 
I. when Llewellin ap Gryffith, prince of Wales, loft both 
his life ard dominions. Edward, the better to fecure his 
conqueft, and to reconcile the Welfh to a foreign yoke, fent 
his queen to lie in at Caernarvon, where file was delivered 
of a prince ; to whom the Welih, on that account, the more 
readily fubmitted. Ever fince that time, the eldeft fons of 
the kings of England have commonly been created princes 
of Wales, and as fuch enjoy certain revenues from that 
country. 

As to the character of the Welfli, they are faid to be 

bear an hereditary grudge to the Englifh nation, by whom 
their anceflors were expelled from the fineft parts of the 
Hand. The gentlemen are apt to value themfelves upon the, 
antiquity of their families ; and with fome reafon, as they 
can generally trace them much higher than the inhabitants 
of moft other countries. 

AH the better fort, both in town and country, can fpeak 
Englifh, efpecially in the counties bordering upon England, 
The common people, in general, only fpeak their own lan- 
guage, which is the ancient Britifh ; and not only differs en- 
tirely from the Englifh, but has very little affinity with any 
of the weftern tongues, unlefs we fhould accept the Gaelic, 
Erie, or Irifh. It is faid to be a dialed! of the ancient Cel- 
tic, and in many refpedls to referable the Hebrew. Moft 
of the clergy are natives of the country, and underftand 
Englifh fo well, that they could exercife their fundlions in 
any part of Britain. The public worfhip, however, is as 
often performed in Welfli as in Lnglifh, excepting in the 
towns, where the latter is the prevailing language. The 
inhabitants are computed at about 300,000. 

The country, though mountainous, efpecially in North 
Wales, is far from being barren or unfruitful; the hills, 
befides the metals and minerals they contain, feeding vafl 
herds of fmail black cattle, deer, flieep, and goats, and 
their valleys abounding in corn, as their feas and rivers do 
in fifh. Here are alio wood, coal, and turf for fuel, in a- 
bundance. 

Wales is bounded on all fides by the fea and the Se* 
vern ; except on the eaft, where it joins to the counties 
of Chefter, Salop, Hereford, and Monmouth. Its length, 
from the fouthernmoft part of Glamorganfhire to the excre- 
mity of Flintfhire north, is computed at about 113 miles; 
and its greateft breadth, from the river Way eaft to St Da- 
vid’s in Pembrokefhire weft, is nearly of the fame dimenlions, 
being about yo miles. 

A fter the conqueft of Wales by Edward I. very material 
alterations were made in their laws, fo as to reduce them 
nearer to the Englifh ftandatd, efpecially in the forms of 
their judicial proceedings: but they itill retained very much 
of their original polity, particularly their rule of inheritance, 
viz. that their lands were divided equally among all the iffue 
male, and did not defeend to the eldeft fon alone. By o- 
ther fubfequent flatutes their provincial immunities were 
ftill farther abridged : but the finiffiing ftroke to their de- 
pendency was given by the ftatute 27 Hen. VIII. c. 26. 
which at the fame time gave the utmoft advancement to 
their civil profperity, by admitting them to a thorough 
communication of laws with the fubje&s of England.— 
Thus were this brave people gradually conquered into the 
enjoyment of true liberty ; being infenfibly put upon the fame 
footing, and made fellow-citizens, with their conquerors. 

It is enabled by the 27 Hen. VIII. 1. That the domi- 
nion of Wales fhall be for ever united to the kingdom of 
England. 2. That all Welfhmen born fhall have the fame 
liberties as other king’s fubjeefts. 3. That lands in Wales 
fhall be inheritable according to the Englifh tenures and 
rules of defeent. 4. That the laws of England, and no 
other, fhall be ufed in Wales : befides many other regula- 
tions of the police of this principality. And the 34 and 
35 Elen. VIII. c. 26. confirms the fame, adds farther re- 
gulations, divides it into twelve fhires, and, in fhort, reduces 
it into the fame order in which it Hands at this day ; differ- 
ing from- the kingdom of England in only a few particulars, 
and thofe too of the nature of privileges (fuch as having 
courts within itfelf, independent of the procefs of Weil- 
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Wales minflar-hall), and feme other immaterial peculiarities, hard. 

' ly more than are to be found in many counties of England 
itfrif. 

New Walks. See New Britain. 
New South-Wales. See New Holland. 
Prince of Wales. See Rotal Family. 
Walking Leaf. See Mantis Sycfolia. 
WALL, in architecture, the principal part of a building, 

as ferving both to inclofe it, and to fupport the roof, floors, 
&;c.—Walls are diftinguifhed into various kinds, from the 
matter whereof they con fid; as plaftered or mud-walls, brick- 
walls,’done-walls, flint or boulder-walls, and boarded-walls. 
See Architecture. 

Cob or Mud Wall. In thofe parts of England where 
ftone is fcarce, it is ufunl to make walls and houfes of mud, 
or, as it is called in Devonfhire, „■ which is acompofition 
of earth and draw, wet up fomewhat like mortar, but well 
beat and trod together. When a wall is making, after being 
railed to a certain height, it is allowed time to pitch or 
fettle before the work is refumed. Some value themlelves 
on their Hull in building with this compofition ; the price, 
when materials are found, is generally in Devonfhire 3 s. per 
perch of i6{ feet; but a done foundation cofts more. Houfes 
lauilt with this, being covered with thatch, are very dry and 
warm ; a cob-wall, if in a good fituation, will lalt 50 or 60 
years or more. When pulled down, they are ufed as ma- 
nure, and new earth employed to rebuild with. 

WALLACE (Sir William), a gallant general of the 
Scots, who endeavoured to refeue his country from the 
Englifh yoke ; but being taken priioner, he was unjuftly 
tried by the Englifh laws, condemned, and executed as a 
traitor to Edward Lin 1304. See Scotland, n° 103, 
el feq. 

WALLACHIA. See Walachia. 
WALLER (Edmund), a celebrated Englifh poet, was 

the fon of Robert Waller, Efq; of Agmondefham in Buc- 
kinghamfhire, by Anne, the fitter of the great Hamden, 
who diftinguifhed himielf fo much in the beginning of the 
civil wars. He was born in 1605 ; and his father dying 
when he was very young, the care of his education fell to 
his mother, who fent him to Eton fchool. He was after- 
wards fent to King’s college in Cambridge, where he mutt, 
have been very affiduous in his ftudies, fmee, at fixteen or 
feventeen years of age, he was chofen into the laft parlia- 
ment of King James I. and ferved as burgefs for Agmon- 
defham. He began to exercife his poetical talent fo early 
as the year 1623 ; as appears from his verfes “ upon the 
danger his majetty (being prince) eicaped in the road of St 
Ar.dero for there Prince Charles, returning from Spain 
that year, had like to have been call away. It was not, 
however, Mr Waller’s wit, his fine parts, or his poetry, that 
fo much occafioned him to be firft publicly known, as his 
carrying off the daughter and foie heirefs of a rich citizen, 
againft a rival whole intereft was efpoufed by the court. It 
is not known at what time he married his firft lady; but he 
was a widower before he was 25, when he began to have a 
paffion for Sachariffa, which was a fiftitious name for the 
lady Dorothy Sidney, daughter to the earl of Leicefter, 
and afterwards wife to the earl of Sunderland. He was 
bow known at court, careffed by all who had any relifti for 
wit and polite literature; and was one of the famous club 
of which Lord Falkland, Mr Chillingworth, and other emi- 
nent men, were members. He was returned burgefs for 
Agmondefham in the parliament which met in April 1640. 
An intermiffion of parliaments having difgufled the nation, 
a>nd railed jealoufies againft the defigns of the court, which 
would be lure to difeover themfelves whenever the king 
came to afk for a fupply, Mr Waller was one of the firft 

2 

who condemned the preceding meafures. lie (howed him- Wafer, 
felt in oppolition to the court, and made a fpeech in the 
houfe on this occafion ; from which we may gather fome ^ t 
notion of his general principles in government; wherein, H| ' 
however, he afterwards proved very variable and inconftant, 
Heoopofed the court alio in the long parliament which met 
in November following, and was chofen to impeach Judge 
Crawley, wdiich he did in a warm and eloquent fpeech, July 
16th 1641. This fpeech was fo highly applauded, that 
20,000 copies of it were fold in one day. In i 642, he was 
one of the commillioners appointed by the parliament to 
prefent their propolitions of peace to the king at Oxford. 
In 1643, he was deeply engaged, in a defign to reduce the 
city of London and the tower to the fervice of the king ; 
for which he was tried and condemned, together with Mr 
Tomkins his brother-in-law, and Mr Challoner. The two 
latter luffered death ; but Mr Waller obtained a reprieve ; 
he was, however, fentenced to fuffe- a year’s imprifonment, 
and to pay a fine of 10,000 1. After this, he became par- 
ticularly attached to Oliver Cromwell, upon whom he wrote 
a very handfome panegyric. He alfo wrote a noble poem 
on the death of that great man. 

At the Reftoration, he was treated with great civility by 
Charles II. who always made him one of the party in his 
diverfions at the duke of Buckingham’s and other places. 
He wrote a panegyric upon his majefty’s return ; which be- 
ing thought to fall much fhort of that he had before written 
on Oliver Cromwell, the king one day afked him in raillery, 
“ How is it, Waller, that you wrote a better encomium on 
Cromwell than on me ?” “ May it pleafe your majefty,” 
anfwered he, “ we poets generally fucceed bell in fiblion.” 
He fat in feveral parliaments after the Reftoration, and con- 
tinued in the full vigour of his genius to the end of his life, 
his natural vivacity bearing him up, and making his com. 
pany agreeable to the laft. Fie died of a dropfy in 1687, 
and was interred in the church-yard of Beaconsfield, where 
a monument is eredled to his memory. Mr Waller has 
been honoured as the moft elegant and harmonious verfifier 
of his time, and a great refiner of the Englilh language. 
The bell edition of his works, containing poems, fpeeches, 
letters, &c. is that publifhed in quarto by Mr Fenton, in 

WALLIS (Dr John), a celebrated mathematician, was 
educated at Cambridge; where he became fellow of Queen’s 
college, and continued fo till, by his marriage, he vacated 
his fellowlhip. In 1640, he received holy orders, and be- 
came chaplain to the lady Vere. While he lived in this fa* 
mily, he cultivated the art of deciphering ; and it is faid, 
that the eledlor of Brandenburg, for whom -he explained 
feveral letters written in ciphers, fent him a gold chain and 
medal. In 164^ he publiflred, “ Truth tried; or, Anirnad- 
verfions on the lord Brooke’s treatife, called The Nature of 
Truth, &c”. The next year he was chofen one of the leribes 
or fecretaries to the affembly of drvines at Weftminiter. Dr 
Peter Turner, Savilian profeffor of geometry in Oxford, be- 
ing ejected by the parliament-vilitors in 1649, Mr Wallis 
was appointed to fucceed him in that place. In 1653 he 
publiihed at Oxford a Grammar of the Englifh Tongue in 
Latin. In 1655 he entered the lifts with Mr Hobbes; and 
their controverfy lafted a confiderable time. In 1657 the 
Doftor publiihed his Mathematical Works. Upon the 
death of Dr Langbaine, he was chofen cuftos archivorum 
of the univerfity. After the Reltoration he met with great 
refpe£t, the king himfelf entertaining a favourable opinion 
of him on account of iome lervices he had done both to his 
royal father and himtelf. He was therefore confirmed in 
his places, admitted one of the king's chaplains in ordinary, 
and appointed one of the divines empowered to review the 
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,0ok of common prayer. He complied with the terms of 
the aft of uniformity, and continued a fteady conrormift till 

°'e‘',his death. He was one of the firft members of the Royal 
^Society, and correfpsnded with many learned men. In 
1697, the curators of the univerfty preis at Oxford thought 
it for the honour of the univerfity to colleft the mathema- 
tical works of the Doffor, which had been printed feparate- 
ly, fome in Latin, fome in Englilh, and published them all 
together in the I.atin tongue, in 3 vols, folio. He died in 

I1703. He fpeaks of himfelf thus : “ It hath been my en- 
deavour aH along to aft by moderate principles, being will- 
ing, whatever fide was uppermoft, to promote any good de- 
fign for the true interdl of religion, of learning, and of the 
public good.” Befides the works above-mentioned, he pub- 
lijfhed many others. 

WALLOONS, a name for the inhabitants of a confider- 
able part of the Netherlands, viz. Artois, Hainault, Namur, 
Luxcmburgh, and part of Flanders and Brabant. 

WALNUT-tree, in botany. See Juglans. 
WALPOLE (Sir Robert), earl of Orford, was born at 

Houghton in Norfolk, September 6th, 1674, and educated 
jon the foundation at Eton fchool. Thence he was elefted 
Ito King’s College in Cambridge ; but, fucceeding to the 
family ellate by the death of his elder brother, he refigned 
his fellowlhip. In 1700, he was chofen member of parlia- 
ment for King’s Lynn, and reprefented that borough in fe- 
veral fucceeding parliaments. In 1705, he was nominated 
one of the council to prince George of Denmak, lord high 
admiral of England ; in 1707, appointed fecretary at war ; 
and, in 1709, treafurer of the navy. In 1710, upon the 
change of the miniltry, he was removed from all his polls, 
and held 110 place afterwards during the queen’s reign. In 
3711 he was expelled from the houfe of commons for what 

Jthey called notorious corruption in his office as fecretary at 
[war. The borough of Lynn, however, re-elefted him; and, 
though the houfe declared the eleftion void, yet they per- 
filled in the choice. In the well-known debate relating to 
Steele for publifhing the Cribs, he greatly diftinguifhed him- 
felf in behalf of liberty, and added to the popularity he had 
before acquired. 

On the death of the queen, a revolution of politics took 
place, and the Whig party prevailed both at court and in 
the fenate. Walpole had before recommended himfelt to 
the houfe of Hanover by his zeal for its caufe, when the 
commons confidered the Hate of the nation with regard to 
the Proteftant fucceffion : and he had now the honour to 
procure the affurance of the houfe to the new king (which 

! attended the addrefs of condolence and congratulation), 
<< That the commons would make good all parliamentary 
funds.” It is therefore not to be wondered at, that his 
promotion foon took place after the king’s arrival; and 
that in a few days he was appointed receiver and pay- 
mafter general of all the guards and garrilons, and of all 
other the land forces in Great Britain, paymafter of the 
royal hofpital at Chelfea, and likewife a privy counfellor. 
On the opening of a new parliament, a committee of fecre- 
cy was cholen to enquire into the conduft of the late mi- 
niftry, of which Walpole was appointed chairman ; and, by 
his management, articles of impeachment were read againll 
the earl of Oxford, lord Bolingbroke, the duke of Ormond, 
and the earl of Strafford. The eminent fervice he was 
thought to have done the crown, by the vigorous prose- 
cution of thofe minillers who were deemed the chief in- 
ftruments of the peace, was foon rewarded by the extra- 
ordinary promotions to the offices of brff commiffioner of 
the treafury, and chaneellor and under treafurer of the ex- 
chequer. 

701 ] W A L 
In two years time he refigned all his offices on account Walpole,^ 

of a mifunderftanding which took place between him and < " ,J 

the reft of the miniftry about certain fupplies de-manded for 
the fupport of his majefty’s German dominions. On the 
day of his refignation he brought in the famous finking 
fund-bill, which he prefented as a country-gentleman, fay- 
ing, that he hoped it would not fare the v/orfe for having 
two fathers; and that his fucceffor Mr Stanhope would 
bring it to perfection. His calling himfelf the father of a , 
projeft, which hath fince been fo often employed to other 
purpofes than were at firft declared, gave his enemies fre- 
quent oppoitunity for fatire and ridicule ; and it hath been 
larcaftically obferved, that the father of this fund appeared 
in a very bad light when viewed in the capacity of a nurfe. 
In the next feffion of parliament, Walpole oppofed the nai- 
niftry in every thing; and even Wyndham or Shippen did 
not exceed him in patriotifm. Upon a motion in the houfe 
for continuing the army, he made a fpeech of above an hour 
long, and difplayed the danger of a Handing'army in a free 
country, with all the pqwers of eloquence. Early in 1720 
the rigour of the patriot began to foften, and the complai- 
fance of the courtier to appear; and he was again appointed- 
paymafter of the forces, and feveral of his friends were found 
foon alter in the lift of promotions. No doubt now remain- 
ed of his entire converfion to court meafures; for, before the 
end of the year, we find him pleading as ftrongly for the 
forces required by the war-office as he had before declaimed 
againft them, even though at this time the fame pretences 
fur keeping them on foot did not exift. 

It was not long before he acquired full minifterial power, 
being appointed firft lord commiffioner of the treafury, and 
chancellor of the exchequer; and, when the king went 
abroad in 1723, he was nominated one of the lords-juftices 
for the adminiilration of government, and was fworn foie 
fecretary of ftate. About this time he received another- 
diftinguifhed mark of the royal favour ; his eldeft fon then 
on his travels being created a peer, by the title of baron 
Walpole of Walpole. In 1725 he was made knight of the 
Bath, and the year after knight of the Garter. The mealures 
of his adminiftration, during the long time he remained prime 
or rather foie minifter, have been often canvaffed with ail the 
feverity of critical inquiry. It is difficult to difeern the truth 
through the exaggerations and mifreprefentations of party. 
He has indeed been accufed of employing the finking fund for 
the purpofes of, corruption, of which it wras long the faftiiow 
to call him the father ; but the man who reflefts on the 
tranfaftions of Charles II. and his infamous cabal, will acquit 
him of the latter part of this charge. He was an enemy 
to war, and the friend of commerce; and becaufe he did not 
refent fome petty infults of the court of Spain fo fuddenly 
as the fiery part of the nation thought he fhould have done, 
a formidable oppofition was formed againft him in the houfe, 
which had influence enough to employ in its caule almoft all 
the wit of the nation. Pulteney and Pitt were the great 
leaders of the party in the houfe. of commons ; while Bo* 
liugbroke and Pope and Johnfon, and almoft every man of 
genius, exerted themfelves without doors to enlighten, by 
pamphlets in profe and verfe, the minds of the people, and 
fhow the neceffity of a Spanifli war. This he ftrenuoufly 
oppofed, becaufe he knew that the foreign fettlements of 
that power are very remote, and in a climate deftruftive to 
Englifhmen ; and that fuch oi them as we might be able to 
take, we could not poffibly retain. The oppofition howe- 
ver prevailed. The nation was indulged in a war, of which- 
it furely had no caufe to boaft of the fuccefs; and it is now- 
univerfally known, that the greater part of thofe who with. 
Uoneft intentions had, either in parliament or out of it, been 

engaged 



\ 

Litters 
fin a Reg‘- 
fide Peace, 

W A L [' 702 1 W A L 
engaged to run clown the minifter, lived to repent of their 
conduft, and do juftice to the man whom they had fo per* 
tinacioufiy vilified. 

In order to encourage commerce and improve the reve- 
nue, Sir Robert projected a febeme for an extenfion of the 
excife, as the only means of putting a ftep to the frauds of 
merchants and illicit traders. This was another ground of 
clamour to the orators within, and the wits without, doors; 
and while the oppofition reprefented it as a meafure big with 
public mifehief, Swift and Pope occafionally alluded to it as 
an oppreffion calculated to deprive private life of all its com- 
lorts. The minifter was therefore obliged to abandon the 
fcheme ; but in a fucceeding adminiftration it was partly 
carried into execution, at the exprefs felicitation of the 
principal perfons concerned in that article of trade which it 
was fuggefted would be moft affeded by it; and afterwards 
the moft popular minifter that ever direded the councils of 
this country declared in full fenate, that if a time ftiould 

>ever arrive which was likely to render the projed feafible, 
he would himftlf recommend an extenfion of the excife laws 
as a meafure of the greateft advantage to commerce, to the 
revenue, and to the general intcrefts of the kingdom. 

In 1742 the oppofition prevailed; and Sir Robert being 
no longer able to carry a majority in the houfe of commons, 
religned all his places, and fled for flicker behind the throne. 
He was foon afterwards created earl of Orford ; and the 
king, in confideration of his long and faithful fervices, grant- 
ed him a penfion of 4000 1. per annum. The remainder of 
his life he fpent in tranquillity and retirement, and died, 
1 745, in the 71 ft year of his age. 

He has been feverely, and not unjuftly, cenfured for that 
fyftem of corruption by which he almoft avowed that he 
governed the nation ; but the objeds which he had in view 
are now acknowledged to have been in a high degree praife- 
worthy. Johnfon, who in the earlier part of his life had 
joined the other wits in writing againft his meafures, after- 
wards honoured his memory for the placability of his tem- 
per, and for keeping this country in peace for fo many years; 
and Mr Burke has lately * declared, that his only defed as 
a minifter was the want of fufficient firmnefs to treat with 
contempt that popular clamour,' which, by his yielding to 
it, hurried the nation into an expenfive and unjuft war. But 
his rancorous profecution of Atterbury biftiop of Rochefter 
(fee Atterbury), by a bill of pains and penalties, may be 
confidered as fomething worfe than a defed : it was a fault 
for which no apology can be made ; becauie, whether that 
prelate was innocent or guilty, of his guilt no legal proof 
ever appeared. In that infiance the condud of the minifter 
was the more extraordinary, that on other occafions he chofe 
to gain over the diffaffeded by mildnefs and beneficence, even 
when he had fufficient proofs of their guilt. Or this the 
following anecdote, communicated by lord North to Dr 
johnfon, is a fufficient proof. Sir Robert having got into 
his hands fame treafonable papers of his inveterate enemy 
Shippen, lent for him, and burnt them before his eyes. 
Some time afterwards, wffiile Shippen was taking the oaths 
to the government in the houfe of commons, Sir Robert, 
who flood next to him, and knew his principles to be the 
fame as ever, fmiled ; upon which Shippen, who had obler- 
ved him, faid “ Egad, Robin, that’s hardly fair.” 

To whatever objedions his minifterial condud may be 
liable, in his private charader he is univerfally allowed to 
have had amiable and benevolent qualities. That he was a 
tender parent, a kind matter, a beneficent patron, a firm 
friend, an agreeable companion, are points that have been 
feldom dilputed ; and fo calm and equal was his temper, 
£hat Pulteney, his great rival and opponent, faid, he was iure 

that Sir Robert Walpole never felt the bittereft invedives 
againft him for half an hour. * 

About the end of queen Anne’s reign, and tire begin- 
ning of Georare Ids, he wrote the following pamphlets, _ 
1. The Sovereign’s Anfwer to the Gloucefterfhire Addrefs, 
The Sovereign meant Charles duke of Somerfet, fo nick- 
named by the Whigs. 2. Anfwer to the Reorefentation 
of the Houfe of Lords on the State of the Navy, 1709, 
3. The Debts of the Nation ftated and confidered, in four 
Papers, 1710. 4. The Thirty-five Millions accounted for, 
1710. 5. A Letter from a foreign Minifter in England 
to Monfieur Pettecum, 1710. 6. Four Letters to a Friend in 
Scotland upon SacheverelPs Trial; falfely attributed in the 
General Didionary to Mr Maynwaring. 7. A fiiort Hi- 
ftory of the Parliament. It is an account of the laft Sef- 
fion of the queen. 8. The South-Sea Scheme confidered. 
9. A Pamphlet againft the Peerage Bill, I7I9‘ IO* -^hc 
Report of the Secret Committee, June 9th, 1715* 

WALRUS, in xoology. See Trichecus. 
WALSH (William), an Englifti critic and poet, the fon 

of Jofeph Walfti, Efq; of Abberley in Worcefterihire, was 
born about the year 1660. He became a gentleman-com- 
moner of Wadham college, Oxford, but left the univerfity 
without taking a degree. His writings are printed among 
the works of the Minor Poets, printed in 1749. He v/as 
made gentleman of the horfe in queen Anne’s reign ; and 
died in 1708. He was the friend of Mr Dryden and of 
Mr Pope ; the former of whom efteemed him the beft critic 
then living; and Mr Pope has celebrated his charader in 
the Eflay on Criticifm. 

WALSINGHAM, a town of Norfolk, with a market 
on Fridays, and a fair on Whit-Monday, for horfes and 
pedlar’s ware. It is feated not far from the fea; and in 
former times was famous for its college of canons, and was 
greatly frequented by pilgrims who went to pay their de- 
votions to the image of the Virgin Mary at the chapel, 
where there are two fine fprings, called the Virgin Mary't 
wells. Not many years ago there were found here too 
urns full of afties by a hufbandman, which were fuppofed 
to be thofe which the Romans filled with the aihes oi the 
dead. It is 22 miles north-weft of Norwich, and 117 
north-north-eaft of London. E. Long. o. 53. N. Lat. 52. 
56- 

WALSINGHAM (Thomas), an Engliffi Benedidine 
monk of the monaftery of St Alban’s, about the year 1440. 
He applied himfelf to the hiftory and antiquity of hiscountry, 
in quality of hiftoriographer to the king; and compofed the 
Hiftory of King Henry VI. with other works. 

Walsingham (Sir Francis), minifter and fecretary of 
flare during the reign ol queen Elizabeth, and one of tlie 
greateft politicians of his time, was defeended from a noble 
and ancient family at Chiflehurft. After having made great 
progrds in his ftudies at Cambridge, be was twice fent am- 
baflador to France, and at his return to England was em- 
ployed in the moft important affairs ; became fecretary of 
ftate, and was one of the commiffioners for the trial of Mary 
queen of Scotland. Sir Francis was undoubtedly one of the 
moft refined politicians and moft penetrating ftatefman that 
any age ever produced. He had an admirable talent, both 
in difeovering and managing the iecret receffes of the heart. 
He had his fpies in moft courts in Chriftendom, and allowed 
them a liberal maintenance ; for it was his maxim, That 1 
knowledge cannot be bought too dear. In 1587 the king 
of Spain having made vaft preparations, which furpriied, 
and kept all Europe in fulpence, Walfingham employed his 
utmoft endeavours for the dilcovery of that important lecret, 
and accordingly procured intelligence from Madrid, that the 
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cing1 had informed his council of hia having difpatched aq 

exprefs to Rome, with a letter written with his own hand 
the pope, acquainting him with the true defign ©f his 

reparations, and begging his blefltngs upon him ; which 
for fome reafons he could not difclofe till the return of the 
courier. The fecret being thus lodged with the pope, 
Walfingham, by means of a Venetian prieft, whom he re- 

r tained at Rome as a fpy, got a copy of the original letter, 
which was ftolen out of the pope’s cabinet by a gentleman 
of the bed-chamber, who took the key out of the pope’s 
pocket while he fleot. After this, by his dexterous 
management, he canfed the Spaniards bills to be proteft- 
«d at Genoa, which fhould have fupplied them with money 
for their extraordinary preparations; and by this means 
re happily retarded this formidable invalion for a whole 

frear. In fhort, he foent his whole time and faculties in 
he fervice of queen Elizabeth ; on which account her ma- 
efty was heard to fay, “ That in diligence and fagacity he 
exceeded her expeftations.” However, after all his emi- 
nent fervices to his country, this great man gave a remark- 
(ble proof at his death, which happened on the 6th of A- 

ril 1590, how far he preferred the public intereft to his 
wn, he being fo poor, that excepting his library, which 
vas a very fine one, he had fcarcely effefts enough to de- 
li-ay the expence of his funeral. His principal works are, 
1. Memoirs and Inftru&ions for the ufe of Ambaffadors, 
ivith his Letters and Negociations. 2. Political Memoirs. 

WALTHERIA, in botany; a genus of plants in the 
:lafs moTiodelpb'ia, and order triandria; and in the natu- 

ral fyftem arranged under the 37th order, Columniferx. 
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Wapen- 
take. 

There is only one piftillum, and the capfule is unilocular, Walton 
bivalved, and monofpermous. There are three fpecies, none 
of which are natives of Britain. 

WALTON (Bryan), bifhop of Chefler, a learned Eng- 
lifh divine, who gained great reputation by his edition of 
the Polyglot bible, with his Prolegomena in the beginning; 
which is more exaft, fays Father Simon, than any other 
which had been publifhed on that fubjeft. He died in 
1661. 

WAMPUM, the money ufed by the North-American 
Indians. It is much ufed in all their treaties as a fymbol 
of friendihip. It is made of a fhell of a particular fpecies 
of Venus. 

WAPENTAKE, is all one with what we call a hundred; 
efpecially uled in the north countries beyond the river Trent. 
The word feems to be of Danifh original, and to be fo call- 
ed for this reafon : When firft this kingdom, or part there- 
of, was divided into wapentakes, he who was the chief of 
the wapentake or hundred, and whom we now call a high 
conjlabte, as foon as he entered upon his office, appeared in 
a field on a certain day on horfeback with a pike in his hand, 
and all the chief men of the hundred met him there with 
their lances, and touched his pike ; which was a fign that 
they were firmly united to each other by the touching their 
weapons. But Sir Thomas Smith fays, that anciently mu- 
tters were made of the armour and weapons of the feverai 
inhabitants of every vrapentake ; and from thofe that could 
not find fufficient pledges for their good abearing, their 
weapons were taken away and given to others ; from 
whence he derives the word. 

W A R. 

!nT1C7"-A]R. a great evil; but it is inevitable, and often- 
l’|\ V times necefi'ary. If he who firft reduced to rules 
he art ©f dettroying his fellow-creatures, had no end in 

f lew but to gratify the paffions of princes, he was a monfter, 
vhom it would have been a duty to fmother at his birth : 
mt it his intention was the defence of perfecuted virtue, or 
he punifhment of fuccefsful wickednefs, to curb ambition, 
r to oppofe the unjuft claims of fuperior power, mankind 

fiught to eredl altars to his memory. 
War, in the laft cafe, is the mod neceftary and ufeful of 

11 the fciences: the various kinds of knowledge which ought 
r | 0 furnifh the mind of a foldier are not without great diffi- 

I ulty to be attained. Of moft other fciences the orinciples 
ire fixed, or at leaft they may be afeertained by the affiftance 
if experience ; there needs nothing but diligence to learn 
them, or a particular turn of mind to pradlife them. Phi- 
pfophy, mathematics, architedfure, and many others, are all 
bunded upon invariable combinations. Every man, even 
id a narrow underftanding, may remember rules, apply them 
Iroperly, and fometimes draw juft confequences from them: 
jlut the fciencc of war branches out into fo many particu- 
iu s; it takes in fo many different parts; there are fo many 
tefledlions necefiary to be made, fo many circumftances and 
afes to be brought together; that it is only by a continual 
pplication, grounded upon the lov.e of his duty, and an in- 

Bination to his profeffion, that any man can attain it. 
j: To march an army in every fort of country, whether 
pen, woody, or mountainous ; to know how to form a 
amp in all thofe countries, with which the general mutt 

I e thoroughly, acquainted in order to do it with fecurity ; 
p make a proper difpoiition for a battle, whether with a 
lev/ to the pofture of the enemy, or to the fituation of the 
ountry; to forefee events which depend in a manner upon 

1 

chance; to be capable of making a good retreat on proper 
occafions; to diredt the forages without fatiguing or ex» 
pofing the troops; to fend out detachments with precaution ; 
to condudt the convoys in fafety ; to know how to canton 
an army ; to eftablifh magazines in places, both fafe and 
within reach of the army, fo that it ffiall never be in want 
of fubfiftence —thefe are the great ends of the military 
fcience. 

It is commonly thought fufficient for a military man to- 
know how to obey ; and it is alfo fuppofed that the fuc- 
cefs of a day cannot be dubious, if a general joins the con- 
fidence of the foldiers to perfonal courage, a cool head, and’ 
a knowledge of the country. 

It is true that, in cafes of perplexity, many generals 
have in a great meafure owed to their own capacity, and 
the confidence their foldiers have repoied in them, the ad- 
vantages they have gained over the enemy ; and confidence 
will always be repofed by the foldiers in that general in 
whom they perceive coolneis united with courage. At the 
battle of Gannas, when Gifco feemed to be much aftoniflied 
at the fuperiority of the enemy’s number, Hannibal an- 
fwered him coolly, “There is, Gifco, a thing Fill more 
furpriiing, of which you take no notice. Gifco aflcing him 
what it was, “ It is (replied Hannibal) that in all that great 
crowd there is not one man whofe name is Gifcod’ Plu- 
tarch obferves, that this coolnefs of Hannibal greatly ani- 
mated the Carthaginians, who could not imagine that their - 
general would joke at fo important a time, without being 
certain of overcoming his enemies. 

Although bravery and courage are the moft effential qua- 
lifications of a fubordinate officer, yet he fhould not be de- 
ficient in thofe which are required in a general, and whichi 
have been already mentioned 3 obedience to the orders de- 
1. liver edi 
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llvered to him is no longer a virtue than whilft he compre- 
hends and knows the intention of them. War, fays a cele- 
brated author, is a bufmefs which, like all others, mult be 
learned ; it fuppofes fome qualities to be born with us, and 
demands others which are to be acquired : but knee all 
thefe qualities mull have the original fource in genius, a 
man who propofes war for his profelfion, fhould never en- 
gage in it without having confulted his natural bent, or 
without knowing the particular turn and power of his 
mind, Ability, whether in a general or an officer, is the 
eflfeit of his genius, quickened by a natural liking to his 
bufmefs. 

A quick eye, which is of great importance to a foldier, 
is natuial to fome, and in them it is the effect 6t genius; 
others acquire it by ftudy or experience; he who knows 
how to command himfelf, and has courage enough to keep 
himfelf cool on the moll urgent occalions, has the readied: 
and quickell eye. A quick, hot-headed man, however 
brave, fees nothing; or if he does, it is confufedly, and ge- 
nerally too late. 

It is this quick eye which enables a general to judge 
of an advantageous poll, of a manoeuvre to be made, and 
of a good difpofition for the troops, whether with refpeft 
to that of the enemy, or to the fituation and nature of 
the country. 

The quick eye is no other than that penetrating genius 
which lets nothing efcape it. A general who knows how 
to unite this quality with perpetual coolnefs, never is in 
■want of expedients ; he will fee how thofe events, which to 
any other would be the prefage ©f his own defeat, may end 
in the overthrow of his enemies. 

The choice of the general officers depends upon this ge- 
nius, which difeovers every thing ; they ought to be the 
right-hand ol the general, and as capable of commanding 
the army as himfelf. Whatever good difpofitions a gene- 
ral may make, they mull prove ineffeclual if not feconded 
by the general officers under his command ; he cannot be 
everywhere, neither can he forfee all exigencies that may 
arife. He is obliged to give only general orders; it is 
therefore the bufmefs of thofe who command under him to 
know how to take the advantage of a wrong movement of 
the enemy ; to take upon them to attack, or fuftain the 
troops which are engaged; and, as circumftances vary, to 
make them advance towards the enemy, either to keep him 
back or to attack him. 

But the qualities already mentioned would be ufelefs, if 
order and difeipline were not feverely obferved : the moll 
numerous and bell compoted array would foon become little 
elfe than a body of rangers, who being only united by the 
hope of booty, would leparate as foon as that motive ceafed; 
and trufling each to his own head, or indulging his own 
humour, would be cut in pieces party by party : lo that if 
the general does not keep up fubordination (the foul and 
ilrength of difeipline), his army will be nothing more than 
a troop of Tartars adding more from the hope of plunder 
than the defirg of glory. What art ard what genius is 
there not requifite to maintain this fubordination ? Too 
much leverity dilglifts the loldier, and renders him muti- 
nous ; too much indulgence ftnks him into indolence, and 
makes him negledft his duty ; licentioufneis caufes that fub- 
ordination to feem burdenfome, which fhould never in any 
degree be given up : he lofes that refpedl, and often that 
confidence, which he fhould have with regard to his officer; 
and indulgence often makes a well-difciplined body become 
a fet of fluggards, who march againlt their will, and who, 
joii the moll preffing emergencies, think only on their own 
Safety. . 

Bdides thefe qualities, which are elTential to a general, 

and which all who would attain that rank ought of courfe 
to have, there are ftill many others necefiary to make a 
great man. A general who would merit tire title of a hero, 
ought to unite in himfelf all civil, military, and political 
excellence. It is by this that he will eafily attain to make 
war with fuccefs : nothing will efcape him ; he will know 
without difficulty the genius of every country, and of the 
nations which compofe the enemy’s army, the abilities of 
the generals who command, and the nature of the troops 
under them ; he knows that he may venture a motion with 
fome troops that he would not dare to attempt with others 
that are equally brave. One nation is vehement, fiery, and 
formidable in the firft onfet ; another is not fo hafty, but 
of more perfeverance : with the former, a fingle inftant de- 
termines fuccefs ; with the latter, the adlion is not fo rapid, 
but the event is lefs doubtful. 

No man is born a general, although he brings into the 
world with him the feeds of thofe virtues which makes a 
great man : Cnefar, Spinola, Turenne, the great Conde, and 
fome others, fhowed, even in their earlieft years, fuch qua- 
lities as ranked them above other men ; they carried within 
them the principles of thofe great virtues which they drew 
forth to adlion by profound ftudy, and which they brought 
to perfe&ion by the help of pradlice : thofe who came after 
them, with perhaps fewer natural talents, have by ftudy 
rendered themielves worthy of being compared to them. 
Csefar and all conquerors had this advantage, that they were 
able to make their own opportunities, and always afled 
by their own choice. A man may be a good general with- 
out being a Marlborough or a Turenne : fuch geniufes 
are fcarcely feen once in an age ; but the more they are 
raifed above the reft of mankind, the more they ought to 
excite emulation. It is by endeavouring to furpafs the in- 
tellcdls of the fecond rate ; it is by ftriving to equal the 
mod fublime, that the imitation of them is to be attained. 
This paffion in a foldier is neither pride nor prefumption; 
it is virtue : and it is by this only that he can hope to be 
ferviccable to the ftate, and add to the glory of his king 
and country. 

How much foever the honour of commanding armies may 
be fought after, it degrades him who is not worthy of it; 
this rank, fo much defired, borders on the two extremes of 
glory and ignominy. A military man who labours to make 
himfelf capable of commanding, is not to be blamed; his 
ambition is noble : by ftudying the art of commanding, he 
learns that of obeying and of executing. But it is aftontih- 
ing in the higheft degree to fee foldiers thinking only on 
preferment, and neglecting the ftudy of their bufinefs. It 
is perhaps lefs furprifing if we fee others, without having 
been tried, propoiing to themfelves to command in chiet; 
becaufe fuch attempts fuppofe in the projector an abfurd 
temerity, founded on a profound ignorance of the talents 
he ought to have, and the virtues which he has not. Sueh 
boldnefs is the character of a man whofe mind is too nar- 
row to perceive his danger : We ftrould rather approve the 
timidity that fuffers itfelf to be dejeCted by terror, fince it 
{hows at leaft that he knows to what hazards he is expofed; 
both one and the other are blameable : modetty is the only 
proper quality of a foldier ; it gives fplendour to virtue, it 
argues diffidence of himfelf, and defire of arriving at per- 
feClion. 

The title of general would he kfs tempting, if proper 
attention was paid to the qualities it requires, and the duties 
it impofes ; it would then appear a very honourable, but 
painful burden. The moft firm and intrepid genius might 
be difeouraged, merely by thinking that on the conduri of 
a general depends the fate of the ftate, the glory of his 
prince’s arms, and his own reputation. 
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efcn^e But yet the reward that follows fuch irkfome labours 

1 erajlis-opyrht to animate men to undertake them. Obftacles, how- 
ever numerous they may be, are not infurmountable, fince 
fo many great men have got the better of them: difficulties 
(hould ftir up a foldier’s emulation, but {hould never terrify 
him ; he fhould endeavour to copy fuch great originals, 
though he ffiould not be able to equal them. 

;f This treatife is divided into four parts. 
In the hr ft. are mentioned all the greater operations of a 

A R. 
campaign ; and the means of executing thofe operations, in 
any kind of country, are endeavoured to be laid down. 

In the itcond, the precautions that are to be taken 
to attack the enemy in all the forementioned operations, are 
con fide red. 

The third treats'of the Petite Guerre, or the operations 
of detached parties, and the war of polls. 

The fourth, of fieges, both with regard ho attack and 
defence. 

Befeafive 
Operations. 

. Part I. Of the GREATER OPERATIONS in DEFENSIVE WAR. 

I 
! 

; 

I 
1 

!i 

Sect. I. Of the Knowledge of a Country. 

A Campaign of which the plan is well formed, and 
the difpofitions well concerted, may neverthelefs prove 

unfuccefsful, if the general, to whofe direftion the opera- 
tions are intruded, hath not a thorough knowledge of the 
country in which they are to be carried into execution. 

There is one knowledge of a country, which for an of- 
ficer to be without ftiould be confidered as a reproach ; that 
of the fituation of cities, towns, villages, forefts, ftreams, 
rivers, which is to be acquired by ftudying of geographical 
mans. There is another branch of knowledge yet more 
particular, fuch as, of the paffes, or the boundaries of the 
country, the fituation, the nature of the ground, whether 
it is plain, or divided by hollows, rivulets, hills, &c. which 
is to be acquired by the affiftar.ee of topographical maps. 
Tn the ftudy of thele laft, care mutt be taken, not blindly 
to follow the marks they lay down. It very feldom hap- 
pens, that topographical maps are perfe&ly exadt : for, be- 
fides the many circumftances which may fometimes in a year 
alter a large extent of country, they feldom take notice of 
fords, bridges over the fmall rivulets,- Imall hills, and hol- 
lows of little importance ; neither can they mark whatever 
may be occafioned by recent inundations and difruptions of 
the earth : whereas any of theie unforefeen circumftances 
may prove an obitru&ion to a great defign, either by re- 
tarding the march of an army, preventing a column of 
troops from advancing, or leaving the enemy in polTeffion 
of feme paftes from which he might have been driven. 

In order to avoid the errors into which a general may 
be drawn by the maps, the fafeft method is to apply to the 
inhabitants of the country, go over it with the moft intel- 
ligent of them, and remark every obftacle, however trifling 
it may appear. 

For marching with greater fecurity, a general ought to 
form a company of guides of the peafants, be affured of 
their fidelity, and attach them to him by all poffible me- 
thods, particularly by unbounded liberality. It is by money 
only that trufty fpies and faithful guides can be fecured ; 
the latter are lefs expenfive, but full as neceflaiy as the 
former. Parfimony ftiould be avoided in war ; for, as Vi- 
getius obferves, money fhould never be fpared when expenee 
is neceftary to fecure pofleffion. In proportion as an army 
advances into a country, great care muft be taken to change 
the guides. 

The general fhould fend out detachments along with 
fome of thefe guides to examine the ftreams which crofs the 
country, whether or no their m®uths are at a diftance, into 
what river they empty themfelves, from whence they take 
their fource, whether they may be eafily forded, it their 
banks are fteep or Hoping, marfhy or covered with bufties ; 
other detachments fhould be employed in examining the 
woods, in order to find out whether troops can pafs through 
them or not. 

You XVIII. Part II. 

A general ought himfelf to examine into the truth of the 
reports made to him by thefe fmall detachments, or fend 
out others more confiderable under the command of gene- 
ral officers : however certain a general may be of the fi- 
delity of his fpies and guides, yet he fhould not always 
rely upon their reports : miftruft, which in general is ac- 
counted a vice, may almoft be efteemtd a virtue in the 
bufinefs of war, 

Furnifhed with thefe lights, a general can allot the eafiefi: 
road to the artillery and baggage, the fhorteft to the infan- 
try, . and longeft to the cavalry : he can at once judge, 
from the nature of the ground, into how many columns the 
army can be divided in order to expedite the march, and 
what difpofitions will be neceffary for the columns with re- 
gard to the enemy’s poiition. 

By the knowledge of the country, a general is informed 
of what camps the enemy doth or can occupy, and of thofe 
neceffary to be taken to oppofe his defigns ; whether the 
enemy’s detachments can eafily approach, or how he can 
himfelf advance towards him, without being difeovered ; if 
there is forage in the neighbourhood of the enemy’s camp, 
or whether he is obliged to draw it from a diftance ; where 
lie hath fixed his magazines, and whether an attempt to 
carry them off is pra&icable or not; in what manner his 
quarters are difpofed, and which of them is moft expofed ; 
what diftance there is between himfelf and the enemy; where 
the enemy hath eftabhftied pofts, and which thofe are that 
himfelf ought to occupy with regard to the fituation of his 
own camp and quarters, and thofe belonging to the enemy; 
which is the propereft road for the detachments and the 
patrols to keep, in order to gain intelligence ; and laftly, 
with what degree of eafe the enemy can attack the army on 
its march, and whether in front or flank. This knowledge 
is effential to a general in every kind of country ; but in a 
woody or mountainous country it would become more par- 
ticularly dangerous, and even impoffible for him to march 
an army, if unacquainted with it. 

In 1702, the duke of Burgundy, being defirous to at- 
tack the enemy who were behind Cleves, but not being 
perfectly acquainted with the foreft in his front, he detach- 
ed the marquis d’Alegre with 500 grenadiers, and 800 
horfe, to fee if it was not poffible to find fome paffage thro’ 
it. M. d’Alegre met with a defile which was occupied by 
the enemy : he attacked and forced it; but being advanced 
beyond it, found it was not pofible to proceed farther, by 
reafon of the great number of defiles that fucceeded to each 
other : he thereupon turned back, fent, and had another 
paffage lurveyed, where there were found ftill greater ob- 
ftacles. He gave an account of this to the duke of Bur- 
gundy, who, not choofing to mifs the opportunity of at- 
tacking the enemy, fent him out again with a larger de- 
tachment, that he might examine whether, by keeping along 
the fide of the foreft, it would not be pradicable for him 
to march up to them by way of the heaths of Mook, on 
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Delenfive the fide of Grave and Nimeguen. The marquis d’Alegre 

Operation*.^j^overed a defile which led to thefe heaths: he took pof- 
_ft.jflon 0f Jtj and fent notice thereof to the duke ot Bur- 
gundy ; who ordered the army to advance, obliged the ene- 
my to fend their infantry into Nimeguen, and cannonaded 
their cavalry which had taken poll on the glacis, but weie 
unable to maintain it ; and the confequence was, that the 
enemy fuflained a great lofs in men, artillery, waggons, 
and baggage. 

This example tends to prove, that maps are not always 
to be relied on. There can be no reafon to doubt that the 
duke of Burgundy was furnifhed with the moft exaft : but 
yet it is probable that he might not have fucceeded in this 
enterprife, if he had ne.defted fending M. d’Alegre to fur- 
vey the pafes, and examine two^ before he picceeded to that 
through which he marched. 

The following is a general rule : 1 hat it is upon the 
ground, and not upon maps, that the roads through which 
an army is to march muif be examined, as well as the lit na- 
tion of places where camps are to be fixed, and fields of 
battle chofen. An army Ihould never move before ways 
are opened for every column : with regard to a detachment 
it is different, as there may arife circumftances which will 
prevent the general from foreleemg what,road it may take. 
The command of a detachment (hoiild always be given to 
an intelligent officer, and one who has made his bufinefs his 
only ftudy ; who hath been particularly careful to acquire 
a knowledge of the country, and of whofe genius the ge- 
neral fhould entertain no doubt. A particular choice fttrs 
uo emulation in young men, and induces them to exert 
their utmoft endeavours to deferve fo diftinguifhmg a maik 
of approbation. 

Into how many miflakes have even the greateft generals 
fallen, by not being thoroughly acquainted with a country, 
and by buffering themfelves to be guided by general notions? 
M. de Feuquieres cites many examples of great enterprifes 
which have snifearried by it. 

Toward the end of the year 1673, when a confiderable 
body of infantry, with only few cavalry, was on its return 
from Holland, under the condua of M. de Luxemburg 
the prince of Orange having affembled the whole force of 
the Dutch and the Spaniards (under his command), came 
upon the Maefe, with an intention to fight M. de Luxem- 
burg between Maeflricht and Charleroy. This march made 
it neceffary for the court to fend an order to M. de Schom- 
berg to affemMe all the cavalry that were in Hainault and 
Flanders, and immediately join M. de Luxemburg, who was 
g’-eatly inferior to the prince of Orange in cavalry. I he 
prince’s aim then fliould have been to prevent the two ge- 
nerals from joining, and to have fought one or other of them 
before their jundiion. The prince’s being unacquainted 
with the country, made h'm miffake for real the feints made 
by M. de Luxemburg, whilft he was upon the river Ourte; 
as if his intention was to march by way of the Condros and 
the Ardennes, in order to gain Sedan and the Mezuris. 
The prince of Orange drew near Huy and Namur; and by 
that means was at fuch a dittance from the high-road, that 
M. de Schomberg had an opportunity of advancing with his 
cavalry to Tongres ; at the fame time that M. de Luxem- 
burg, by a forced march, paffed the Maefe at Maeftricht, 
and arrived at Tongres, where the juadion of the two armies 
was effeded without any accident. 

If the prince of Orange had made only two refledions 
upon the nature of the country, he would have avoided the 
miftake he fell into ; the firff of which is, that fcarcely any 
body can be ignorant that the Condros and the Ardennes 
are flerile and mountainous countries ; from whence it is 
evident, that M. de Luxemburg could not have fuWiited 

R. Parti. 
his army, efpecially in the month of December : the roads Dcfenfiv 
111 thofe parts, very bad in the furomer, ait almolf irnpafiable'^P'-^ioiit, 
during the winter ; confequently the carriages c uld not 
have paffed but with the utmoft difficulty. 

The fecond refledion is, that if M. de Luxemburg had 
adually defigned to pafs through the Ardennes, why did 
M. de Schomberg advance towards Tongres, and fo expofe 
himfelf to the danger of being beaten, without a poffibility 
of receiving help from M. de Luxemburg, who was on the 
other fide of the Maefe ? If the prince of Orange had had 
a thorough knowledge of the country through which M. de 
Luxemburg pretended he would pats, he would loon have 
perceived that it was only to throw him into a perplexing 
uncertainty with regard to the road whidh the enemy’s 
general fhould natuially take : in a woid, he would not 
have remained a moment in doubt on the pait he had to 
aft. 

By this, then, it appears, that the prince ought to have 
continued on the fide ot Liege ; by which pofition he would 
have flopped Ivl. de Schomberg, who would have fcarcely 
dated to advance to Tongres, nor would iVT. de Luxem- 
burg have attemoted the paflage of the Maefe at Mae- 
ftricht : by this means, the junftion would have been pre- 
vented ; or, if either of the two armies had advanced, 
the prince could have attacked aijd beaten it; neither 
would it have been in the power of the other to have atiitl- 
ed it. .-ji- 

lt hath frequently happened, and will continue to da lo, 
that a general who knows how to take advantage of the 
knowledge of the country, although inferior in point of 
force, may change a defenfive into an offenfive wav. In 
1671, M- de Crequi, who began the campaign on the de- 
fenfive, ended it with obliging the duke ot Lorrain to pals 
the Rhine : that orince dilpferfed his army, and then M. de 
Crequi formed the fiege ot Fribourg. 

The knowledge of a country is ftill more eflential in 
retreats: there is more art and more precaution required in 
a retreat than in any ether aftion ; that operation is the 
concluiion of all preceding ones. If a general, obliged to 
retreat precipitately, hath but a fuperficial knowledge of the 
country, how will he be able to re-affembie his troops, re- 
eftablifh order, or march with any degree of fecunty ? 

Xenophon’s retreat with the ten thoufand Greeks is 
one of the moft ufeful leflons a commander can ftudy : in 
that undertaking were united the virtues of a confummate 
general, and the5 moft intrepid courage of a foldier; and 
in particular it exhibits the moft profound knowledge of 
the country. 

The knowledge of a country is as uecefiary for a priyate 
officer as for the commauder in chief, becaufe he is to exe- 
cute with part what the general performs with all the 
troops. When an officer, to whofe conftuft an expedition 
is intrufted, joins this knowledge, one ot the chief branches 
of military fcience, to praftice and experience, he will with 
fo much the greater eafe comprehend and execute the gene- 
ral’s intention and plan ; and he will be alio enabled to take 
the propereft meafures for fuccefs : if, on the contraiy, e 
begins a march, without being acquainted with the country, 
his mind mifgiving him, will increafe the danger,, by the 
very means he takes to avoid it : he will fuppofe it in places 
where there is nothing to he feared, and often fall into it 
where he was leaft apprehenfive of it. . 

The general who commands in the cantonments and win- 
ter-quarters, and each officer who commands a particular 
quarter, will never be able to take proper meaiures v they 
are unacquainted with the country : they will be unable to 
preferve a proper flrength when feparated, or to affemble 
without difficulty on the fir ft order ; and for want of know- 
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c j'ng the pofls which it is proper to p-uard, they v/ill occupy 
"t-itich as are unnceflfary, and leave thofe defencelefs that are 

moil liable to be attacked ; the troops will be greatly 
fatigued by increafing the number of polls without occafion, 
by fuperfluous or too numerous detachments or patroles. In 
a word, whatever precautions are taken within, the quarters 
will never be in fecurity, if the country round about them 
is not perfectly known, and every important pafs between 
them and the enemy occupied. 

SncT. II. Of the Preparations before 
Field) and the March of an Army on 
Quarte-'s to go into Cantonments. 

taking the 
leaving its 

The time for an army to come out of winter-quarters, 
is always regulated by the plan which the general has 
formed for the enfuing campaign. But whether by the 
fituation of the quarters the army is enabled to enter imme- 
diately on the campaign, or whether it muft be firft of all 
cantoned, the magazines fhould be fo fituated as to be al- 
ways within reach, efpecially in that early feafon of the 

* year, when there can be no forage upon the ground, and 
confequently the cavalry mull be fublilled out of the ma- 
gazines. The magazines ought to be dillributed about in 
different parts, that the troops may have lefs way to go for 
their forage. And this diftribution fhould be regulated by 
the movements which the general forefees the army will 
make on leaving its quarters, iuppofing it leaves them when 
there is only dry forage ; cut it the army is in an enemy’s 
country, and there is forage upon the ground, it is certain- 
ly better to referve the magazines entire, by which not only 
great trouble will be avoided in tranfporting- the forage, 
But alfo a great expence laved to the government. 

Of what nature foever the country may be (an enemy’s 
country is fuppofed), it Ihould be foraged in front as much 
as poffible, in order to referve that which is in the rear, 
that, when the campaign is over, it may be found laid up 
in the barns: if this precaution is not attended to, the 
army will be deftitute of forage at its return, and will of 
courfe be obliged to draw it from home, and confume thofe 
magazines which were before fpared; confequently there 
will be nothing faved, the expence will only have been de- 
ferred, but it will be increafed by tranfporting the forage 
from the magazines to the army. . 

The forming of the magazines fhould never be delayed 
till the time for opening the campaign approaches. The 
intendant, purfuant to the general’s order, fhould lay in 
the provifions during the winter, and diftribute them in 
the frontier towns, by which means they can eafily be trans- 
ported to whatever place the general fhall order. By thefe 
precautions, the general will not only avoid the inconveni- 
ence of being obliged to wait till there is forage upon the 
ground, but he will alfo be enabled to be firfl in the field. 
The fame precautions fhould alio be taken with refpedl to 
•the artillery. It fhould be affembled upon the glacis of 
the frontier towns, or rather upon that of the conquered 
places: the more it is within reach of readily joining, the 
fooner the operations will be commenced. 

From prudence in the execution of thefe difpofitions, as 
well tor the magazines and for the artillery, as for every 
thing that is neceflary to an army, it follows, that a gene- 
ral hath often formed a fiege, or at leafl invdled a place, 
and completed his lines of cireumvallation, before the enemy 
could be in a condition of coming out of his quarters : he 
may likewife have made many marches, and will poflefs 
himlelt of advantageous polls, without the en£my having it 
in his power to oppofe him. 

A general ihculd obferve, that, in order to caufe his 
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army to be cantoned within a match of the country where Oefenfi ve 
he defigns to commence the operations, he' muft make all fe ^n"n*; 
the troops leave their quarters together; aiTemble them in 
many bodies in different frontier towns ; proportion the 
marching days to the diftance of the quarters, and the ren- 
dezvous that fhall have been appointed for them, that they 
may arrive on the day appointed, and that from thence 
they may march in a body to the place where they are to 
canton. 

All the bodies march, either in the number of column* 
that the fituation of the country will aliov/, and arrive at 
the cantonment together; or elfe they march feparately, 
and arrive on different days: but, in either of theie cafes, 
the cantonments for.each regiment ought to have been mark- 
ed out; and, if poffible, forage for at leafl three or four 
days diftributed to each quarter. 

In the marching-orders which are fent to each com- 
mander, the fituation and name of the place where each 
regiment is to canton, fhould be carefully expreffed; whether 
on the right, the left, or in the centre : the difeipline to 
be there obferved, the place where to go and receive orders, 
and that where to receive forage, fhould alfo be particularly 
fpecified. 

Troops, when upon a march, fhould always obferve the 
molt exadl difeipline ; and never be fuffered to advance, but 
in the fame order, and with the fame precaution, as if they 
were in danger of being molelled or attacked. v 

Whenever an army is cantoned, it is generally in an 
enemy’s country ; therefore, for the greater fecurity of the 
cantonments, there fhould at leaft be one place that may 
ferve for a fupport. If no place of this fort can be found, 
the army mufl then march out together and encamp, inflead 
of going into cantonmen* i. 

As the cantonments are properly nothing more than a 
halting place, where the troops are to remain till the feaibn 
permits them to take the field, till the proper quantity of 
forage is collected, or till the neceffary preparations for the 
intended operations are completed, they fhould be more con- 
nedled than the winter-quarters. But as foon as the wea- 
ther permits, and all the neceffary preparations which fhould 
have been forwarded during the winter are finifhed, there is 
then no time to be loft ; for an army will always find its ad- 
vantage in encamping early, getting the flart of the enemy 
as much as it poffibly can, and beginning the campaign, no 
matter by what operations, before the enemy can have time ' 
to affemble. 

If any particular column, upon the march, prefents its 
flank to any of the enemy’s towns, although it is indifpen- 
fably neceffary for every column to obferve all poffible order 
and difeipline on the march, yet this column is more parti- 
cularly obliged to it ; neceffity makes it become a duty. 
But that it fhould not be too much expofed, fome huffars 
ought to be appointed to march upon its flank, who fhould 
alfo be ordered to advance till they come within fight of 
thofe towns. This column, whether confifting of infantry 
or cavalry, muft detach fome troops t© fuftain the huffars, 
in cafe they fhould be attacked and repulfed. By pofting 
thefe detachments upon the flank, the enemy will be kept 
at a diftance from the column, and the huffars will be alfo 
futtained. 

Sect- III. 'The March of an 
Country. 

Army in an open 

To direct the march of armies is not the leaft; difficult 
part of a general’s duty, and it is only by a thorough 
knowledge of the country that he can perform this duty ; 
that he can concert the meafures for conducing them in 

4 U 2 fafety j 



£>j erarions. 

70S w 
Defenfive faftly; am.1 that he will be enabled to forefee the enemy’s 

' motions. 
There are but three forts of countries which may become 

the theatre of war; an open country divided by rivers, a 
woody, or a mountainous one. 

When an army is in an open country, the general may 
take whatever road he thinks moft convenient, without be- 
ing under a neceffity of keeping the beaten road. It he 
choofes to march acrofs the country, it may be done by 
cutting down the hedges, filling up the ditches, levelling 
the ridges, filling up the hollow ways, thereby rendering 
their afcent or defcent eafy, and by building bridges over 
the ftreams and rivulets which divide the country. But 
neverthelefa it is very imprudent for a general to luppofe 
himfelr entirely free from danger upon a march ; for the 
confequences of felf-fecurity are generally fatal. The effedts 
of negligence in any military operation are pernicious, but 
more particularly fo upon a march 5 and although a gene- 
ral fhould never fear hi.; enemy when in prefence of him, he 
flrould neverthekfs always apprehend the worlt from him 
when he is out of his fight. 

The number of columns in which an army can march in 
an ©pen country is arbitrary, whillt it is advancing, and 
the enemy at too great a diftance to attack or annoy it upon 
its march. But if, on the contrary, the enemy is near at 
hand, and there is a pofilbility of his attacking the army, 
it fhould then be difpofed after fuch a manner as to form in 
order of battle in a very fhort time, and to be able to take a 
favourable pofition for a6tion upon the firfl fignal. 

If the army prefents its flank to the enemy, the difpo- 
fitions, without confidering the probability of its being 
attacked, fhould be changed ; for an army upon a march 
ought to be always prepared agalK.t any accident that may 
happen. 

A general fhould never caufe an army to move without 
having previoufly confidered and examined the intended 
march of it, nor without a thorough knowledge of the 
enemy’s pofition, and where he is, or without knowing par- 
ticularly the ground intended to encamp on. An army 
ought never to move but with fome delign, either to feize 
on fome advantageous poft, to prevent an intended march 
of the enemy’s, to draw him into a difadvantageous fitua- 
tion, to deprive him of fubfiftence, or to procure fome for 
itfelf. 

This maxim being eftablifhed, let it be fuppofed, that a 
general would caufe his army to march, and the enemy’s 
diftance to be alfo fuch as to Tecure him from any danger 
of attacks; he hath it in his power to open four, fix, or 
eight roads, in proportion to the number of the troops 
under his command : for the greater the number of columns, 
the lefs is the body of troops contained in each ; confequently 
there will be lefs confufion, and the fooner will the army 
arrive at its deftined camp. 

Before the march is planned, and the number of columns 
determined upon in which the army is to march, notwith- 
ifanding the general is acquainted with the country, he 
fhould fend out a detachment fome days before, to recon- 
noitre the intended route of the army, as well as the camp 
it is to occupy. This detachment is to be commanded by 
the officers of the day appointed for its fetting out; they 
mull have ftaff-officers and guides with them, to conduct 
and to inform them of the nature of whatever may prove 
an obflacle, of the places where the roads begin, and thofe 
where they terminate ; they fhould alfo have labourers with 
them, to mend the ways, enlarge the roads, and make 
new ones, if neceffary ; to cut down the hedges, fill up the 
ditches, level the ridges of the hollows, and build or repair 
bridges. * 

A U. Part], 
When the general commanding tuia detachment ia ready Delenfiv, 

to enter the different ways through which the army is to 0i’e,atii;n 
follow, he will divide his detachment into as many leparate r''J 

bodies as the army is to be divided into upon its march ; 
and diftribute flaff-officers, guides, and labourers, to each 
detachment, with orders to meet again at the fame place 
from whence they feparated. 

Each of thefe detachments fhould advance to the extre- 
mities of the woods, if they meet with any, and of the roads 
leading to the camp, intended to be occupied : the com- 
manding and ftaff-officers will then advance with an efcort 
to reconnoitre its fit nation, and will leave part of their men 
in ambufeade in the woods, or concealed behind fome 
heights, or in fome hollows. The knowledge of the fitua- 
tion of the camp being attained, each detachment will re- 
turn by the road it came ; but firft, the commanding officer 
of each detachment will make a report to the general of the 
roads they have paffed, what difeoveries they have made, 
and, in fhoit, will give him a particular detail of every thing 
they have met with on their way, whether woods, villages, 
hollow’s, bridges, and of every thing they have done to render 
the road eafy for the column that is to pals through it. 
This detachment being affembled at the place appointed 
farmeeting, will take the road to the camp, where being 
arrived, the lieutenant-general will make his report to the 
commander in chief of the army. 

With thefe precautions the army may not only advance 
iu lafety, but the roads alfo for every column having been 
reconnoitred and repaired, no accident can happen to retard 
the march of the army. 

The general mult take care to have detachments of huf- 
fars or dragoons always in the front and upon the flanks, to 
obferve and clear the march of the army ; neither fhould a 
general fuppofe himlelf to be in abfolute feeurity from the 
diflance of the enemy: but whilfl he fees all clear before 
him, it would fhow great weaknefs for him to be apprehen- 
five of a furprife, efpecially when every neceflary precaution 
for avoiding it hath been taken. It is certainly a mark of 
prudence to take precautions ; but multiplying them with- 
out caufe is an undoubted fign of fear and anxiety. 

It is proper to make the army march, as near as poffible, 
in the lame order in which it is to encamp ; by which means 
the troops may enter the camp without confufion. The 
army being fuppofed to march in fix columns, the infantry 
will form three, the artillery and baggage the fourth ; the 
cavalry, with the remainder of the corps of huflars that are 
not detached, and the dragoons, the two lafl upon the 
flanks; fo that the army, on its march, will be in the fol- 
Iqwing difpofition : The column upon the right will conlifl 
of cavalry, the one adjoining to it of infantry, and that 
which comes next wall be formed by the artillery and bag- 
gage ; then two columns of infantry, and the lixth clofing 
the left, will be compofed of cavalry. It is to be obferved, 
that, if the baggage-waggons belonging to the army form 
too long a row, fome of them may be fent into the rear of 
the columns of infantry, wnth exprefs orders to the officers 
to make them march in the column.) 

There fhould be an advanced and a rear guard to each 
column, formed from the troops of which the column is 
compofed; there fhould be alfo detachments of light horfe 
upon the flanks of the cavalry, in order to keep off any of 
the enemy’s parties that might advance to annoy the army 
upon its march. The rear-guard to the column of baggage 
flrould confift of infantry, cavalry, or dragoons, befides the 
efcort always appointed for it. The general officers who 
are at the head of the two columns of cavalry fhould not 
march too faft, left they fhould get too far advanced before 
the infantry j a matter always to be avoided. The march 

of 
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'fenii of an armv being difpofed rfter tbia manner, every column centre, when placing itfelf in order of battle, fhall make the Defcafive 
Vatic.’will enter uie camp at the fame time, and find itfelf oppofite firft line, and the remainder, from the centre downward, the9per^tlon3‘ 
1'Ywto its ground. See Plate DXLV, where a is the army fecond ; and the referve which follows fhall form itfelt be* * 
: formed in order of battle, ready to march, b, The park hind the other two lines. 

of artillery, where the baggage belonging to the army, and It is neceffiry that an army difpofed after this manner 
( their efcorts, alfo are afiembled. r, March of the cavalry, fhould have orders to draw itfelf into order of battle on the 

to form the column on the right, r/, March of the cavalry, very firil fignal, which fhould be a difeharge of two or three 
to form the column on the left, e, March of the infantry, pieces of cannon. The fignal being given, the firft and 
to form in three columns, f, March of the artillery and fecond lines, and the referve, will find themfelves formed in 
baggage, to form ih a column, g, Parties of huffars, cover- a very fliort time. P, from the proximity and pofition of 

! jng the flanks of the army, and forming the rear-guards of the enemy, and the facility with which he can attack, the 
■ the column, when the army hath pafled. h, Bridges and general hath reafon to imagine he will do it, the heavy bag- 
1 fords, difeovered by the advanced detachments, who have gage, with a good guard and efeort, ought to be removed 
1 marked the route of the army, i, Bridges built by the into the rear. 
1 fame detachments, Front and rear guai'ds of the columns On this occtfion campment (a) (hould not be far be- 
1 drawn from the troops of which the columns are formed, fore the army, the elcort fliould be increafed, and fome de- 

/, Parties of huffars, marching upon the flanks of the army., tachments of light horfe fhould march in front to cover it, 
m, Parties of huflars marching at the head of the army, and alfo to make obfervation at a diltance. The remainder 

‘ to fcour the country through which the army is to pafs, of the body of light horfe fhall continue upon the flanks of 
• and ?.lfo to examine the routes marked by the advanced the army fuftained by dragoons, who, on the fignal being 
! detachments. given, fhall immediately go and form themfelves in the place 
l If, by the enemy’s pofition, although at a diftance, the affigned to them during the action. 
’ army fhould, on its march, prefent a flank to the enemy. On the firft light of the enemy the campement fhould re- 
! without fearing its being attacked; yet as the enemy may tire; for when righting becomes neceflary, ail thought of 
1 have ftolen one or two marches, as hath happened on many encamping muft be laid afide ; but the elcort fhall put it- 
: occafions, there muft be only two columns of infantry placed felf in order or battle, and the light horfe fhall approach the 
! • in the centre. The third muft be placed upon that flank enemy as near as poflible, in order to' reconnoitre his difpo- 
( which the army prefents to the enemy; fo that the army fition and ftrength. The officer commanding them will 

will find itfelf difpofed upon its march after the following immediately fend a report of the difeoveries he hath made 
1 manner : Suppofing it is the right which prefents the flank to the commander in chief, who on every occafion (hould 
1 to the enemy, the lirft column will confift of infantry, the be in the front, and even a little advanced, to furvey the 

fecond of cavalry, ^the third of artillery, the fourth and fifth nature of the ground ; it being very certain, that in thefe 
; of infantry, and the fixth of cavalry. The baggage will cafes a man can much better rely upon his own than upon the 
i then he diftributed to the three columns upon the left; fo judgment of others. This was marfhal Saxe’s method; 

that neithet the two columns upon the right, or the artillery, particularly when he was apprehenfive of being attacked 
will have the leaft embarraffment, in cale an adtion enfucs. upon a march, or had himfelt an intention of attacking. 
The fame difpofition muft be made upon the left, if it is In proportion as the enemy (hall advance, the efcort of the 

; that which prefents the flank. Particular care muft be campement muft retire in good order j at the fame time 
taken that the artillery have orders, fuppofing the enemy not negledting the opportunity, if it offers, of haraffing the 

i advancing in full force to attack, to tranfport itfelf to the enemy’s advanced guard, fo as to retard his march, and 
f column of infantry, and to divide itfelf along the front, whea give more time for the army to form in order of battle, and 

it (hall be in order of battle, and to keep up a conftant fire, to the general to make fuch difpofitions as he iliall judge 
in order to give the general time to make fuch difpoiitions neceffary : after which, the elcort having amufed the enemy, 

f as he fhall find neceflary. or caufed him to flacken the brifknefs of his march, muft 
The column of cavalry {hould de divided into two, and be retire in good order ; and when it (hall be near the body of 

polled upon the flanks of the infantry that is drawn up in the army, each body (hall return to its own brigade. 
I the face of the enemy ; the other columns rauft follow the If, from his knowledge of the country, although an open, 

orders which have been delivered to them, and execute them one, the general knows there are any thickets, hollows, or 
with the utmoft difpatch. heights, either on the right or the left, and that this fpot 

If it appears, either from the proximity or pofition of may prove favourable to the enemy, he (hould try to poffels 
the enemy, that the army is liable to be attacked in front, himfelf of it. If that attempt is not practicable, as the 
the difpohtion for the march fhould be in ihc fame order as enemy will undoubtedly take advantage of it, and poft in- 

. the army is to form in for aCtion : the artillery muft then fantry either at thele thickets or heights, the general muft 
be diftributed among the columns of infantry ; fo that, place a brigade of infantry at the head of each column of 

j ■[following the divifions where it is placed, the brigades will cavalry, which (hall mix by platoons with that line of cavalry 
i find themfelvea fpread over the front of the firft. line. In wffien formed in order of battle. This difpofition was made 

this cafe, the infantry will form four columns, which will by M. de Turenne at the action of Sinzheim, and at the 
> inarch in the centre of the two columns of cavalry upon battle of Enzheim. 

their flanks ; fo that the head of each column, as far as the If, by the fituatron of the country, the flanks cannot be 
(heltered 

(a) This is a French term, for which we have not a fynonyme equally expreflive in the Englifh language. It is 
ufed to denote a certain •H'umber of troops, who proportion their time of fetting out before the army, by the diftance or 
proximity of the enemy, in order to trace or mark out the camp. For this purpofe, a quarter-mafter and a trooper is 
draughted from every troop cf every regiment of hotfe ; and a ierjeant and a corporal, in like manner, from every regi- 
ment of infantry, furniftred with ropes and pickets, to lay out the ground for the tents and the intervals ; fo that every re- 
giment will, on its arrival, find its ground properly marked out. A field-officer of every regiment alfo marches with the 
campement, befides the officers of each corps, who command the detachment. 



710 W R. Pai, 
D.fenfive ftekered either by an hollow, a morafa, a river, a town, or a in a narrow road, for the general, in order to enable them D 

0 e auons.viijage the huflars and dragoons t , , * , .. .. LB_ 
v winys, but lidewile, fo as to be able to take the enemy m much ; from whence would anle two inconveniences; the^ 

flank when he fhall come down to charge the hrit hne, or 
. at leaft to keep back his ifcond : thde hufiars and dragoons 

ftiould be fuftained by the infantry of the light troops be- 
longing to the army. It the right can be formed next a 
village, and the left next an hollow, fome infantry and artil- 
lery rnuft be polled there : if there is only the right or the 
left that can be Ihehered, that which cannot rnuft be properly 
fuftained ; and the fame difpofition muft be obferved that 
hath been-juft now mentioned, with regard to an army 
whole flanks cannot be covered. 

If, bn leaving the camp, the army prefents a flank to the 
enemy, who may have it in his power to attack it on the 
march, it muft then march but in two or three columns at 
moft. Each column fhould be difpoied after iuch a man- 
ner, that by a motion to the right or to the left, according 
to the wing that is liable to be attacked, each battalion and 
fquadron many find ittelf forrtrcd in order of battle before 
the enemy. 

The advanced guard fliould be compofed of light horfe, 
fuftained by dragoons : the rear-guard of cavalry fuitained 
by infantry: there fhould be alfo tome light horfe upon the 
flanks of the cavalry, and tome pieces of cannon with the 
infantry. The artillery fliould be. diftributed by brigades 
in the column of infantry neat eft to the enemy ; fo that, 
performing the fame movement as the troops, it may find it- 
felf placed in the front of the firft line, ready to fire on the 
firft order. t he number of three columns is given to the 
army, in order that the firft and iecond lines and the referve 
{hall be formed at the fame time, which cannot be done if 
the army marches only in two columns : for troops muft 
then be taken from thefe two lines in order to form the 
referve, which would require a conflderable time, and con- 
fequently retard the difpofitions ; whereas this referve, form- 
ing the third colomn, is feparated from the main body, and 
in a condition to a£t with readinefs, according to the orders 
it fhall have received. As the baggage, in this manner of 
marching, muft neceflarily be an embarrafiment, it muft be 

jnus, a river, a vuwu, w tucm u 
muft be ported upon the to move with greater cafe, to lengthen the columns too >pen, 

much: from whence would arife two inconve“: 

firft of which is, that the columns would be weakened, 
and that in cafe of a furprife it would not be difficult for the 
enemy to feparate them entirely, and it would alfo be im- 
poflible for them to rally; in the iecond place, thefe 
columns thus' lengthened, in going round a mountain and 
defeending into a valley, would take up a prodigious ex- 
tent ; from whence it hath often happened, that the wind- 
ings of the road hiding the middle of the column, thofe who 
march in the front rank can fee only thofe who are in the 
laid, and retard their march, becaufe that, being deceived by 
diftance, they will be fcarcely able to diftinguiih whether 
they advance or whether they are halted. 

In order to avoid thefe inconveniences, it is not barely 
fufficient for a general to have a thorough knowledge of 
the country : he ought immediately to inform himlelf of 
ever particular, however minute, relating to it; he fhould 
take the fame precautions which have been pointed out as 
neceffary for a march in an open country, and fend out a 
detachment, fuch as hath been fuppofed in the foregoing 
feftion. This detachment will examine the narrow paffes, 
furvey and found the fords, run round the windings of the 
mountains ; and if there are many roads, it will find out 
which is the moft prafticable, and that through which the 
army, the artillery, and baggage, can pafs with the greateft 
eafe ; what ftreams crofs it, and whether there are bridges 
over them : it will examine whether they are fufficiently 
ftrong, and repair them, or build new ones. It often hap- 
pens in a mountainous country, that the road which would 
be very fhort and commodious proves to be divided, either 
by the feparation of two rocks or by hollows. As thele 
breaches, however deep they may be, cannot be all of a 
certain breadth, therefore, in order to avoid marching over 
the unneceffary ground that going round them would take 
up, bridges fhould be thrown over, if poffible, from one fock 
to another. 

But as in a march, whether in an open or in a moun- 
tainous country, occafions for throwing bridges very often 

fent into the rear under a good 
the next day at the new camp. 

efcort, with orders to join 

Sect. IV. The March of an Army in a mountainous 
and woody Country. 

If the fit nation of the places in a mountainous country 
furnifhes a general with a greater variety of expedients to 
conceal his difpofitions, it alfo renders more precautions, 
and a greater degree of knowledge, neceflary to avoid being 
furprifed. If thefe kind of countries, on the one hand, pre- 
fent greater advantages for the concealment of marches, 
they alfo, on the other, offer many difficulties in the tranf- 
porting of the provifions and the artillery, and require a 
greater degree of vigilance for the fafety of the magazines 
and the prefervation of the communications with the frontier 
towns. 

It is to be feared, that in mountainous countries, in roads 
that cannot be enlarged, the troops preffed too clofe to- 
gether will not be able to move but with great difficulty; 
and as they will embarrafs each other, the front, the rear- 
guard, and the flanks, muft be equally fecured ; the columns 
inuft be unbroken and clofe, that there be no diftance left 
between them ; and halting fhould be particularly avoided, 
as that is a circumftance by which an army is moft fatigued. 

It is again dangerous, as the commentator upon Onofan- 
der obferves, when troops find themfelves ftraitened of room 

prefent themlelves, it is very neceffary to fay a word or two 
relative to the manner of their conitrudtion. 

Six or eight thick pieces of timber are laid acrofs a ri- 
vulet, or any other bad place neceffary to be parted, at fix 
feet diftance from each other ; thele muft be croffed again 
by other pieces of timber not fo thick, at the diftance of 
three feet from each other; which muft be fixed to one ano- 
ther by large pegs, and faggots well faftened together mull 
be laid over them. When the bridge fhall be thus covered, 
fome earth muft be thrown over it, which ought to be well 
trampled, in order to fill up the vacancies of the faggots; 
and then, for the greater firmnefs, new earth fhould be 
thiown over it, which ought to be well beaten down. I he 
bridge thus made, the ttoops, the artillery, and the baggage, 
will pafs over it with great eafe. 

It muft be obferved, that the bridges fhould be of the 
fame breadth with the roads ; they fhould be broader rather 
than narrower, becaufe, exclufive of the danger the artillery 
and baggage would run if they were narrower, the ranks 
being obliged to be ftraitened and the column to be length- 
ened, the march would of courfe be retarded, and it would 
be difficult to avoid confufion. The labourers that accora- 
pany the detachment ought to be furnifhed with every fort 
of tool neceflary for the removing of eaith, the felling of 
trees, and working and fitting them for life. 

Gn the report of the commanding officer of this detach- 
ment to the general, he will order as many detachments as there 
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there are columns intendec!, to fet out two or three hours 
before the time appointed for the march the army. Thefe 
detachments will march carefully over the ways already ex- 
amined and prepared: they will fcour every thing, hedges, 
narrow pafTes, entrances of paffes, woods, heights, villages, 
in fhort all that may ferve as fhelter for troops in ambufcade; 
and for greater fecurity, they will poll guards in the villages, 
which guards are not to retire till the rear-guard of the army 
eom?s up. 

The commanding officer of each detachment fhould pof- 
fefs himfelf of the heights on the right and left, and fhould 
diftribute platoons of infantry at proper diftances from the 
rocks and narrow pafTes : he fhould be careful of what may 
be done to oppofe him, and be attentive even to the fmalleli 
paths. When the commanding officer of the detachment 
{hall be advanced to the end of the paiTes, or to the ground 
intended for the camp, he will effablifh his infantry in the 
mod advantageous pofts ; he will place his light horfe or 
dragoons in the front, but within reach of affidance ; he 
will fend out patroles of light horfe advanced before the in- 
fantry. If he receives any intelligence of the enemy, he 
will fend immediate notice of it to the general; but if, from 
the report made to him, the enemy does m t appear to be 
fufficiently ftrong to affnoy the army on its march, or only 
fume parties were willing to try if they could enter the 
paffes, his detachment will be fufficient to keep them at a 
diftance. particularly as he is in pofftifion of the heights and 
the paffes. 

With fuch precautions as thefe, if the enemy is at too 
great a diftance to attack the army, the march will be per- 
formed without <any trouble : there will be no obftacle in 
the roads, or reafon to fear that the waggons will be mi- 
red ; and if the wheels or axle-trees of any of them fhoulJ 
break, they will be repaired from thole which have fpare or.es: 
if, on the contrary, the enemy fhould be fo near as to give 
caufe to apprehend an attack, the neceffary precautions are 
taken for forming the troops in order of battle, and for the 
neceffary difpofitions during the a£tion. ^ 

It has been already obferved, that an army on a march 
fhould be divided into as many columns as the detach- 
ments have found openings or roads leadin g to the camp the 
general intends to occupy ; fuppofe two, the army will con- 
lecjiiently march in two columns. The difpolition of the 
troops in their march differs entirely from what it would be 
in an open country ; the advanced-guard of each column 
muff conhfl of infantry, fome muff be diftributed either in 
the narrow paffes or on the heights, and there fhould be 
lome advanced detachments o' light horfe to fcour the nar- 
row paffes : the rear-guard ihould con (iff of infantry only. 
The remainder of the troops may be difpofed after the fol- 
lowing manner : 

Four or five brigades ©f infantry, according to the num- 
ber which compofts the army, fhould be placed at the head 
of each column ; the fame partition fhould be made with 
regard to the artillery, which muff 'ollow the infantry ; the 
cavalry mull march next, and the baggage of each column, 
well efcorted by infantry, mull follow the cavalry ; then 
the remainder of the corps of light horfe which are not 
detached ; and the dragoons are placed the htft, in order 
to difmount and iuflain the rear-guard in cale it fhall be 
attacked. 

Each column fhould confift of the fame number of troops 
as well infantry as cavalry. Platoons of infantry fhould be 
detached to march on the heiohts, at proper diftances, in 
ovdei to cover the flanks on the right and left. Care mull 
be taken to march very leifurely in the front, other wife the 
rear Will not be able to keep up ; then, in order to give the 
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rear time to come uo, the front will be forced to halt, by DeferUive 
which the march will be much retarded and the troops fa-9‘ erau')n3. 
tigued. 

Plate DXV. reprefents the march of an army through a 
mountainous country. A is the pofition of the army be- 
fore it begins its march. P is the artillery and bag {age, 
with their efcorts in the front of the camp. B, Parties of 
huffars forming the advanced-guard of the army on its 
march. C, Parties of infantry of the advanced-guards 
of the columns. D, The infantry of the army ‘orming the 
head of the columns. E, The artillery, and waggons be- 
longing to the artillery. F, Battalions of artillery. G, 
The cavalry. H, The baggage of the army. I, The <.f- 
cort of the baggage. K, Parties of huffars. L, Parties 
of dragoons. M, The infantry of the referve. form mg the 
rear-guard of the army. N. Platoons of infantry marching 
upon the heights, to cover the flanks of the columns. O, 
Villages in front of the camp the army is to occupy, and of 
which the light irdantry have taken poffeffion. 

Thefe difpofitions are neceffary, beeaufe, as the enemy 
in a mountainous country will be able to attack with infan- 
try only, he muft be oppofed with troops of the fame na- 
ture: the reafon why the artillery is polled behind the infan- 
try is, that in cafe the enemy flrould attack brifkly in front, 
and the road through which the columns pals be broad 
enough, fome pieces of cannon may be fent into the front, 
which firing with grape-fhot will foon thin the enemy’s 
ranks, and abate fomethin t his ardour : if the road be too 
narrow to permit the bringing forward of the artillery, re- 
folution muft fupply the want of that affiftance which the 
cannon would give, and the enemy mult be charged with 
bayonets. The cavalry does not follow immediately, becaufe, 
not being able to atl in this fort of country, it muft be co- 
vered by infantry. The baggage which follows is fufficient- 
ly defended by' the columns that cover it, and the infantry 
that efcorts it: this infantry fhould neverthelefs join as of- 
ten as circumftances will permit, without being fearful of 
expoiing itftlf, that upon the/ heights being to reinforce 
it in cafe the head of the army fhould be attacked. 

There are feme mountainous countries fo difficult of ac- 
cefs, that it is impoflible for the cavalry to follow, becaufe 
fome poll muft either be immediately feized, or the enemy', 
being in pofieffion of the hills, muft be driven from them be- 
fore it can advance ; or becaufe it would be difficult for it 
to be fubfifled. 

If the army can march in' four columns, the difpofi- 
tions fhould ftill be the fame; but as. the head of the co- 
lumns will be weaker in infantry, the heights fhould be 
guarded accordingly, and the rear-guai d fufficiently ftrong 
to refill the enemy : the fame difpofition fhould be made 
for one column only. 

If the march is to be made through a woody country, 
the precautions wjtich have beep already mentioned in re- 
gard to examining the ways through which the army is to 
pafs, and for the detachments which fet out in order to be 
before the army, fhould ft ill be obferved ; but the difpofition 
and order of the troops muft be different. If by the fitua- 
tion of the country, the army is obliged to march continu- 
ally through woods till it arrive at the camp, the cavalry 
and the baggage fhould be in three columns in the centre ; 
but fome infantry fbould be placed at thc-ir head and their 
rear-guard : the infantry fhould march in two columns, one 
on the right, the other on the left of the cavalry and 
baggage ; lome brigades of artillery ihould be diftributed to 
each column of infantry, the remainder muft march at the 
head ot the columns of baggage ; the flanks of the columns 
muft be covered by platoons of infantry, placed about at 

proper 
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Defendve proper diflances, which are to follow the columns at 40 or 

Ore!ac ons.-0 paces diftance, without ever lofmg fight of them. 
Plate DXVL reprefents the march of an army through 

a woody country. A, Is the army formed in order of 
battle previous to the commencement of the march. 13, 
The cavalry, which hath marched fome paces in advance, 
in order to make room for the infantry. C, The infantry, 
which, by facing to the right, forms the column upon the 
right. D, The infantry, which, by facing to the left, forms 
the column upon the left. E, Bodies of infantry, which 
are to march at the head of the columns of cavalry. F, 
The park of artillery, where the baggage belonging to the 
army, and the efcorts, alfo are afftmbled. G, The march 
of the infantry, forming in columns. H, The march of the 
cavalry,, forming in columns. I, i he march of the artille- 
ry and baggage with their efcorts, forming in column. K, 
The army in match. L, Huffars of the advanced guard 
keeping the roads, marked out by the detachments fent on 
before. M, Infantry, forming the advanced guard of the 
columns. N, Small parties of infantry, marching upon the 
flanks of the columns. O, Parties of huffars, marching up- 
on the flanks of the arny. P, Infantry of the referve form- 
ing the rear-guard of the army. 

If by the knowledge which the general has of the coun- 
try, or rather from the report of the oflicers who command- 
ed the detachment fent out to view, open, and repair the 
roads, he knows that the country is interrupted by woods 
and little plains, the difpofition ought to be wholly chan- 
ged ; it will then be fuiflcient that the fecond detachment, 
which in other cafes ought to fet out the evening before, 
fets out only two hours before the campement. This de- 
tachment fhould be compofed of infantry, light horfe, and 
dragoons ; the infantry to .fcour the villages and the woods, 
the light horfe to penetrate into the woods wherever they 
can enter, and clear the march of the infantry, and the dra- 
goons to luftain the whole. 

When the difpofition for the march of the army is fup- 
pofed to be in five columns, the infantry fhould form two, 
the cavalry two more, and the artillery and baggage the 
fifth. If it is thought there will be any occafion for artil- 
lery, a brigade or two may be diftributed to the columns of 
infantry ; and the remainder may march at the head of the 
efcort of the baggage, which is to be defended by the regi- 
ment of artillery ; to which mull be added a detachment of 
infantry, which will form the advanced guard. The caval- 
ry and dragoons are to keep the open country as much as 
poflible, and the infantry the inclofed ; and the bell and 
mofl acceffible road fhould always be given to the artillery 
and baggage. In order that the columns may preferve the 
fame length in marching, a brigade of infantry fliould be 
placed at the heads of the columns of cavalry ; if this pre- 
caution, which fixes the head of the columns of cavalry, is 
negledted, the cavalry will extend a great way before the 
columns of infantry, which fhould always be avoided. The 
rear-guard fhouid conlift of infantry, cavalry, or dragoons: 
the light horfe fhould always march on the flanks on the right 
and left, and before the army. 

It is after this manner that the march of an army may 
be ditpofed through a woody and a mountainous country ; 
but an army muft always fuit its motions to circumftances, 
and to the fituation of the country where the war is carried 
on. If the general is inferior in point of number, he fhould 
make choice of defiles; becaufe in them he can always pre- 
ient a front equal to the enemy’s. Who can be ignorant 
that Leonidas with 8coo Greeks, at the ftraits of 'I hermo- 
pylse, flopped the aimofl innumerable army of Xerxes, who 
was unable to force him? 

A mountainous and woody country, when thoroughly 
4 
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known, becomes a more favourable theatre for practlnny Defej 
the wiles and flratagems of war than an open country ; it is°P«; 
true that the knowledge of it is more difficult to attain, and^ 1 

that it requires mare vigilance and readinefs in the general. 
Plannibal was even drawn into ambufcades by his own 
guides ; an example worthy the notice ot a general who takes 
guides that have either but little regard for him, or are unac- 
quainted with the country : it is impoffible to try them too 
much; and their ignorance is often more fatal than treachery 
itfelf. 

The marches that require moft precaution are thofe made 
in the night, thofe made in fight of the enemy, and thofe 
that fhould be kept fecret. 

The firft fhould be avoided as much as poffible ; but if 
circumilances require and force an army to march over a 
mountainous country in the night, care fhould at leaft have 
been taken to furvey the roads during the day ; to make the 
guides march at the head of the army ; to keep the ranks 
very clofe together, that the men may not lofe fight of each 
other ; and that part of the troops do not miftake one de- 
file for another, which may eafily happen in the dark, if the 
advanced guard has marched a little too fall, and the offi- 
cers haftened too much. The Greeks, according to Xeno- 
phon, on like occalions, gave the heavieft arms to the troops 
that marched at the head, thereby to oblige them to proceed 
leifurely. 

In thofe marches that are made in fight of the enemy, 
befide the precautions neceffary to be taken for the fafety 
of the troops, and which have already been mentioned, the 
general fhould endeavour to deceive them by falfe appear- 
ances, and by an oftentation, often in luch circumftances, oe- 
ceflary : as extenfive a front as poffible fhould be given to 
the army ; the inteivals of the ranks and columns fliouli be 
widened, but not fo as to weaken them ; the general fhould 
take advantage of an height, poffefs hitnfelf of it, and poll 
fome troops on it, in ordet to make the enemy fulpedt there 
may be Hill more behind : advantage fhould be taken of a 
^vood, and, by marches and countermarches, the fame troops 
fliould be made to pafs and repafs, in order to make the ene- 
my believe the army ftrong£r than it really is. ihere have 
been inftances of generals, who, on like occafions, have 
made fuch. good uie of their ground, that, by the arrange- 
ment of troops, they have feemed to multiply them in the 
enemy’s eyes ; and who, although inferior in ftrength, ap- 
pealing to have the advantage of numbers, have kept the 
enemy in awe. 

But ftill, unlefs it is to deceive the enemy, a general 
fhould conceal his force and management: his force, be- 
caufe, if funtrior, he will not fail to profit by that advan- 
tage ; and if inferior, he ffiould avoid a battle : he will con- 
ceal his management, became he will prevent the defigns of 
the enemy’s general, who will receive as much information 
from his fueceffes as from his mifcarriages. Pyrrhus, who 
taught the art of war to the Romans, was in the end con- 
quered by them. The Mexicans often turned the arts and 
wiles of Cortez and the Spaniards againft them ; and the i 
Czar Peter I. never regretted a defeat when it became the 
means of inftrufting him how to conquer in his turn. 

It is impoffible to lay down fixed rules for feeret marches; 
it is by his addrefs that a general will improve circumftances; 
it is by art and contrivance that he will evade the enemy’s 
vigilance, and deceive his fpies. 

General rules only can be given for the difpofitions to 
be made of troops upon a march; particular ones would 
be merely conjectural, becaufe the general of an army muft 
always depend upon circumftances : it is the fituation and 
nature of the country, the number of troops, the near- 
nels of the enemy, the facility of foraging, and the paffi* 
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Defe ve of which the enemy is pofleffed, that ought to determine 
rperai’ns. Jjjm> 

vr" In a word, whatever is the order and difpofition of the 
troops, it mu ft be fuch, that they fhall always be able to 
luftain each other; that the flanks fhall be well guarded, 
and the fronts fecured ; the roads mull have been furveyed 
and opened ; and whatever the nature of the country is, all 
the columns flrould arrive at and enter the camp at the 
fame time. T' 

R. 

Sect. VI. Of Camps in defenfive JVar. 

It is in general more difficult to carry on a defenfive than 
an offenfive war, but more particularly fo in an open than in 
a mountainous country. In the former, there is nothing to 
conceal the movements and difpofitions of the army from 
the enemy ; whereas, in the latter, the nature of the places 
prevents the enemy from difcovering them : but whatever 
may be the nature of the country, the choice of a camp, 
when on the defenfive, and the art of pitching upon an ad- 
vantageous fituatidn, is what proves the genius and talents 
cf a great officer. Exclufive of a thorough knowledge of 
the country, this operation requires a quick and penetrating 
eye in a general, to enable him to feize the pofts which from 
their fituation may prevent the enemy either from attacking 
him or penetrating into the country. 

A general who adts on the offenfive, takes what Hate or 
circumfiances he pleafes ; he may adt as he choofes, and is 
not under a neceffity of regulating himfelf entirely by the 
enemy’s motions: whereas a general that is not fufficiently 
ftrong to attack, is commonly obliged to continue c^uiet till 
the enemy hath adled, and then to regulate his motions ac- 
cording to thofe made by the oppofite army, unlefs his fu- 
perior abilities give him a particular advantage over the ene- 
my’s general. 

Although it is always neceffary for a general to have a 
thorough knowledge of the country, this knowledge will 
yet become more neceffary to him when adting on the de- 
fenfive. He ought to prevent the enemy’s entering his 
country, and forming any fiege there (a plan which he can- 
not execute, unlefs he is poffeffed of the moft advantageous 
pofts, and alfo of thofe which cover the towns liable to be 
threatened), by proper difpofitions that fecure his camp ; by 
covering his fronts and rears, and keeping the communica- 
tion between the camp and the places where the magazines 
are; by endeavouring to annoy the enemy in his convoys 
and foragings; by haraffing him in his camp, and perplexing 
him with fmall detachments, to which he will be obliged to 
oppofe more confiderable ones : thefe difpofitions, properly 
managed, may deftroy any enterprifes the enemy may have 
formed againft the army. 

Plate DXVII. reprefents an army properly encamped 
to ferve thefe purpofes. A, Is the camp of the main body 
of the army. B, An advanced camp, compoled of dragoons 
and huftars, in order to cover the right of the army, to 
guard the paffes by which the enemy might make incurfions 
Upon the flanks and rear of the army, moleft the convoys, 
and cut off the communications. C, Villages and bridges, 
guarded by the light infantry. D, Pofts of difmounted 
dragoons in the front of their camp. E, Pofts of dragoons 
on horfeback, to fecure the communication between their 
camp and that of the main body of the army. F, Bridges 
built, to keep up the communication between the grand 
and the advanced camp. G, Bridges and villages guarded 
by detachments of infantry. H, Grand guards of horfe. 
I, Guards of infantry. K, Bridge, village, and mill, guard- 
ed by the infantry belonging to the army. E, Camp of 
dragoons and huflars covering the left of the army, and fup- 
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713 porting the light infantry. M, Villages and bridges guard- Defenfive 
ed by the light infantry. N, Pofts of dilmounted dragoons nsj 
in the front and on the flanks of their camp. O, Pofts 0f 

J"T‘ y ~ 
dragoons on horfeback. P, Pofts and detachments of huf- 
fars, to patrole in the front and upon the flanks of the army, 
and their camp. 

By the enemy’s fuperiority, the nature of the country, 
and the fuccefs ©f campaigns, the general fhould determine 
whether or not his camp fhould be entrenched : the en* 
trenching of camps requires much obfervation. It is eafy 
(fays Vigetius) to entrench a camp while at a diftance from 
the enemy ; but it becomes a very difficult operation when 
the enemy is near at hand. The Romans, according to 
him, uied to keep all their cavalry and half their infantry 
drawn up in order of battle, in order to cover thofe troops 
that were employed in working at the entrenchments. Cae- 
far, when in Spain, fortified himfelf after this manner under 
the eyes of Afranius and Petreius, without their having the 
leaft know ledge of it. 

Before a general fortifies a camp in a plain, he muft 
obferve the pofition in which the ground will permit him to 
form his camp ; wdiether or no it will be liable to be fur- 
rounded ; if it will entirely cover the country it is to pro- 
teft, and the towns for which there is moft reafon to be ap- 
prehenfive ; if the parts in the rear are open ; if forage is in 
plenty ; if provifion can eafily be brought; if there is wood 
and water ; if it is impoffible for the enemy to enter the 
country without forcing the camp ; if all thefe circumftances 
Concur, it is certainly moft advantageous to entrench the 
camp. 

A general ftiould never be too fecure by having a fuperi- 
ority of numbers ; he ought not on that account to negledt 
fortifying his camp: even wdien he a6ls on the offenfive, 
thefe entrenchments will not hinder him from marching 
out to the enemy whenever he judges it proper, and his 
army will by that means be flickered from the enemy’s at- 
tempts. 

There are many methods of entrenching a camp by lines 
beginning on the right, and covering the whole front of the 
camp to the left; thefe lines, in their extent, have redoubts 
and angles at proper diftances ; and the line being continued 
from one to the other, forms the curtains. In the front of 
them there is a large and alfo deep ditch ; fometimes a co- 
vered way is added, which is pallifadoed and ftoccaded 
throughout the whole front of the lines. To render them 
yet ftronger ancl more difficult to be forced, there are pits 
funk before the covered way. Thefe pits are ranged che- 
quered-wife, about fix feet deep and five broad, and are in 
form like a reverfed cone. Such were the pits which the 
duke of Berwick caufed to be made in 1734 to the lines of 
circumvallation be'ore Philipfburg; only with this diffe- 
rence, there was no coveied way. Without doubt thefe 
lines are formidable, and even very difficult to attack ; but 
a great deal of time is required for conftrufting them ; and 
if there is not a fufficient number of peafants in the army 
to work at them, troops muft be employed to expedite 
them ; which will not only greatly fatigue them, but may 
alfo coft the lives of many ; becaufe the removing of earth 
often caufes great difoiders, particularly where the ground 
is fwampy or clayey. 

The method pradlifed by marfhal Saxe feems much fupe- 
rior to thefe lines. It contained as large an extent of 
ground, without diminifhing the labour; becaufe, inftead of 
lines, it confitted of redoubts, which require as much work 
to form the four faces and the covered way' as lines always 
continued. At the fiege of Maeftricht, in 1748, heufed 
thele redoubts inftead of lines ; their diftance from each 
other was 48 yards j they were ftoccaded, and the covered 
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Dcfcnfivc way palllfadoed. Thefe redoubts presented an angle to the 

Operations. an(j confequently were a mutual proteftion to each 
'urn v--,. 0^er . ^jjCy were each ot them capable ot containing a bat- 

talion. 
His defign, fuppofing the enemy come to attack the ar- 

my, was to caufe all the redoubts to be occupied ; to plant 
ten pieces of cannon between each, and to draw the army 
up in order of battle behind them : by this means the ene- 
my would be obliged to force the redoubts before they could 
attack the army, which could not be done without great 
lofs. But fuppofing the redoubts to be forced, how would 
the enemy be able to enter the intervals without dividing ? 
The army behind, in order of battle, would charge him, 
without giving him time to recover himfelf, and it is highly 
probable would beat him. 

By following this method of entrenching a camp, if 
fome of the enemy’s battalions fhould, for example, force 
three or four redoubts, they certainly would not dare to ad- 
vance as long as the remainder fhould hold out; fo that a 
general might, b • detaching fome brigades, and caufing 
them to march to the affiflance of the battalions that have 
been forced, retake the redoubts; or, without difordermg 
the order of battle, drive away the troops which are in poi- 
feflion of them with his cannon. In fhort, this method 
feems to be excellent, becaufe it proves that ail the icdoubts 
may be forced, and yet the army not be beaten, becaufe it 
has not fuffered in the a&ion, but remained the whole time 
in order of battle with all its cannon; fo that the enemy will 
be reduced to the neceffity of beginning a fecond battle.— 
Lines, on the contrary, have not the fame advantage ; all 
the troops, or the greateft part of them, muft. line them ; the 
cannon is planted at proper diflances either on the angles 
of the redans, or thofe of the redoubts. If one part only 
is forced, the army is beat, and the cannon taken, becauie 
the enemy makes the attack with his whole front. 

Lines are indeed never good, unlefs when there is a large 
extent ©f country to be guarded, and fome frontier to be 
covered from the incuthons of the enemy ; the front of an 
entrenched camp feldom exceeds fix miles, more or leis, 
whereas lines to cover a country have fometimes extended 
30 miles in front. By fome it is thought, that, in order 
to cover a country, it is fuffkient to have certain holds, 
which {hall be ftrong and well entrenched, with patroles 
continually going from one end of the polls to the other, 
and each poft to be provided with lignals both for day 
and night. It is unnecefTary that thefe patroles Ihould be 
ftrong, provided they follow, and are continually crofting 
each other ; this will be fufficient to prevent the enemy paf- 
fing undifeovered. It is certain that the enemy will not 
dare to pafs between thefe polls, whether he be ftiong or 
weak ; if he pafs in a body, he will be cut off behind, and his 
convoys intercepted ; if he pafs only in parties, they will be 
cut off with the greater eafe. However, lines of this nature 
would require much labour, and- alfo take up years to com- 
plete them. 

Marfhal Saxe’s method for entrenching a camp m a woody 
country interfperfed with fmall plains, feems alio to be a ve- 
ry good one. The redoubts are to be ere&ed in the plain ; 
and lines thrown up in the woods according to the ufual 
method, with redans placed on the fide of each othei, at 24 
toifes difiance ; there fhould be a palhfadoed ditch in the 
front, and the lines as well as the h?.lf-moon fhould be frai- 
fed with pointed flakes; behind theie lines, which cannot 
be very extenfive, becaufe they only cover part of the front 
of the camp, muft be placed the troops neceffary for defend- 
ing them ; a coniiderable entrenchment of felled trees muft 
be made behind, with the branches of the trees intangled 
with each etherj and fome openings muit be left wide e* 

R. Pai 

Plate DX V III. reprefents an entrenched camp; in which A is 
the main body of the army encamoed behind its entrenchments. 
B, The camp of the troops of the referve. C, Camp of the 
dragoons, to fecure the rear of the army. D, Camp of hufiars, 
to cover the ground upon the right of the army. E, Villages 
and redoubts guarded by the light infantry, to feeme the camp 
of the hufiars. F, Bridges built to fecure the communica- 
tion of the army with the ground upon the right, and to fa- 
vour the retreat of the troops poked on the oppofite fide. 
G, Brigades of artillery diflributed upon the flanks, and a- 
long the whole front of the army. H, The park of artil- 
lery. I, A bridge entrenched, to fecure the communica- 
tion between the army and the ground upon the left. K, 
Villages and farm-houfes, guarded by detachments of huf- 
fars and light infantry, to patrole in the front of the army. 

In a mountainous country the difpofitions for entrench- 
ments are different : it is impoffible there to find plains fuf* 
ficiently large to draw up an army in order of battle, and 
place it beyond redoubts, as in an open country ; the ave- 
nues and the pafles only can be entrenched ; the redoubts 
would not be lufficient, becaufe not only the avenues muft 
he guarded, but the heights alio occupied. Now, as it will 
often happen among mountains that there is not a foot of 
earth, how can redoubts be eredled there? A general 
muft then make ufe of iuch affiftance as the country can 
furnifh him with, wdiether by heaping ftones upon each o- 
ther, or by retrenchments of trees well joined; and thus 
conflrudl lines fufficiently ftrong to (belter the foldiers from 
fire and all injury. In an open country, a general in a man- 
ner fuits the ground to his diipofitions ; in a mountainous 
country, he muil apply his diipofitions to the ground; 
but in any country whatever, he muft ufe all the affift* 
ance of art for entrenching of camps. In mountainous 
countries there are more inequalities of ground, w'hich ren- 
der the enemy’s approach to the lines difficult; and alth > 
it is almoft impoffible for a camp in a mountainous count, y 
to be attacked in front, nothing fhould be neglected for ut 
fafety : but all the avenues by which it may be furrouna* 
ed muft be entrenched with care, and all the heights which 
overlook it fecured ; becauie the enemy, without intending 
to attack in front, will amufe him during the time neceflary 
for troops to take a long round, in order to penetrate wtuc 
camp on another fide. If Leonidas, with his 8000 Gret s» 
had been poffefied of all the avenues, ways, and heights, 7 
which he could be cut off, in the fame manner as he was 0 
the pais of Thermopylae, Xerxes with his innumera e ar 
my could never have forced him in the defiles wbic 
guarded. Q 

The entrenchment fhould never be more than 25^ or L 
toifes, which make from 500 to 600 paces, diilant rom .. . . • 1 1 • *Lnans* 
camp, and which ought to be divided into t^iree Paiye 
This diftance ihould be made, that the troops may fit a 

nough to permit the troops who guard the lines to pafs Dcfeii, 
through, in cafe they fhould be overpowered and obliged to°Pen u, 
retire ; the cannon muft be planted in the front of thefe ^ 
openings ; and the remainder of the army muft be drawn up 
in order of battle, xoo paces at moft behind the retrench- 
ments of trees and the half moons. The retrenchments of 
trees are placed about 60 or 80 paces behind the lines, and 
not before them, becaufe it will be a new and unexpefted 
obflacie to the enemy. Thefe retrenchments, carefully 
made, and with large trees, can be deflroyed by cannon on- 
ly, which would take up a confiderable time ; if they were 
in the front of the lines there would certainly be a rampart 
more ; but that might be ufelefs, and perhaps hurtful, be- 
caufe the fire of the enemy to make a paffage would drive 
the fplinters of the trees into the lines, which would do more 
harm than even the (hot itfelf. 

■ I 
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tfrtifj: to judge of the parts that can be carried with preateft 
trati^s eafe> anj of t^ofe vvhich are mod in need of aflhlance, that 
^ they may march there with greater order, difpatch, and fa- 

cility : whereas, if this didance is not obferved, it will hap- 
pen, as hath been fometimes feen, that the troops not ha- 
ving ground fufficient to range themfelves in order of battle, 
the difpolitions will be impeded by confufion and diforder, 
and the enemy will have forced the lines before the troops 
can be in a condition of oppofing him. 

But in a mountainous country, it is not fufficient for a 
general that he cannot be turned ; that he hath profited fo 
well by the advantages of ground, as to render the enemy’s 
approach to the camp difficult ; that the affidance of art 
hath been joined to nature ; and that the country to be 
guarded is entirely covered : he mud alio be careful that the 
communication with the neighbouring towns where the ma- 
gazines of war and provilion are edablifhed, is fafe and eafy. 
If any one of thefe particulars is negle&ed, the camp is ex- 
pofed, neither can the general continue in it the time that 
would be neceffary to retard the march and defigns of the 
enemy. As it hath been already obferved, that there is 
fcarcely any pod that is not liable to be turned or overlook- 
ed, the camp ffiould be entrenched only fo far as the entrench- 
ments may become an obdacle to the enemy, and as they may 
be a means of giving the general time to retire to occupy 
another pod. 

When the enemy undertakes the fiege of fome town, 
and the general, although with an inferior army, is willing 
to fuccour it, or caufe the fiege of it to be raifed, he fhould 
feek out a fpot naturally ftrong, and entrench it according 
to its fituation : if an open country, according to the me- 
thod above mentioned ; it among mountains, according to 
the affidance that the nature of the country may give ; and 
make ufe of thefe entrenchments as a fure afylum from 
whence to make fallies upon the enemy, to attack his fora- 
ges and his convoys, and to oblige him to raife the ftege as 
well by the fatigues of it, when it hath been drawn out to 
a greater length of time than was defigned by the enemy, 
as by the want to which he is reduced by the continual in- 
quietudes that the entrenched army hath given him. 

When an army is in an open country, it generally conti- 
nues in the fame camp for lome fpace of time ; becaufe it 
is certain the enemy cannot conceal his defigns fo effectually 
from the general, but he may be able to circumvent them ; 
but in a mountainous country, it is- uncertain whether an 
army will continue in the fame pod till morning that it oc- 

| cupied over night. A general mud then encamp in fuch a 
pofition, and after fuch a manner, that in cafe the enemy 
comes to attack him in force and with advantage, he may 
be able, without danger, to proceed to another pod, and e- 
vade the enemy s defigns. 

It requires great fkill in a general to judge when it is pro- 
per or improper to make choice of places which have a great 
many avenues on one fide ; becaufe if he fhould be attacked 
ln a camp inclofed by rocks, or deep in a valley which hath 
but one or two paffes open, it will be very difficult for him 
to dilengage himfelf from the enemy : on the contrary, if 
there are many Itnall paffes or avenues to the ground of 
which he is poffeffed, and by which the enemy may eafi- 

inved his camp, it will require a great number of men to 
guard them. But on thefei occafions a general fhould be 
ever careful to make a good difpofition of his trsops, to 
maintain drift order and difeipline in his camp, and to 
dnd out his patroles with the greated regularity ; by which 
means he will tree himlelf from all apprehenfions of being 
furprifed. 

There ought to be no difference between a well-govern- 
ed town and a well-ordered camp ; the exafttft order ffiould 
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be obferved, and the drifted diicipline kept up: if a fol- Defenfive 
dier is at liberty to quit or enter it at pleafure, the 
enemy’s fpies will not fail to make their advantages of it. 
If the camp is unhealthy, or didreffed for provifion, water, 
wood, or forage, and the fdklier hath real caufe of com- 
plaint, every method ffiould be tried to avoid the danger 
that will attend his being difeouraged. It is often owing 
t® the little order exiding in the camp, that the foldiers are 
feized with a panic, occafioned by the ablurd and ground- 
lefs reports that are diffufed throughout it; troops thus 
terrified, are in a manner vanquiihed before they come to 
aftion. 

In a mountainous country, fuch places ffiould be avoided 
as are fubjeft to be overflowed, either by the melting of the 
fnow, or by torrents, which at fome feafons appear no more 
than trifling rivulets, but which, at others, fwell and carry 
off every thing they meet with in their way: of this nature 
werethofe mentioned by M. de Feuquieres, which he found 
near the rock that he attacked and took in 1690 from the 
Baduais. Situations in the neighbourhood of woods are 
generally to be feared, becaufe the enemy may fet them on 
fire, and the flames be communicated to the camp. The 
general ought alfo to fatisfy himfelf with regard to the na- 
ture of the Iprings, which may agree very well with the in- 
habitants, but prove very unwholefome to ftrangers : fuch, 
according to the reports of the French, is the nature of the 
iprings in many parts of Italy. The water belonging to 
certain dreams or rivers will be pernicious, while that belong- 
ing to the fountains and wells in the fame country will be 
very wholefome and falutary. 

Sect. VII. Of efcorting Convoys* 

The condufting of convoys is one of the mod important 
and mod difficult of all military operations. In the efeort 
affigned them, and the number of horfe and foot of which 
this efcort is compofed, the general ought to be guided by 
the diftance of the town from whence they fet out; the dan- 
gers to which they are expofed from the different parties 
they may meet; the didance and ftrength of the enemy, 
and the extent and nature of the country they have to tra- 
vel over, whether an open or a mountainous one ; the num- 
ber of waggons, and the quality of the convoys, whether 
they confid of money, or ammunition for war or provifion ; 
and whether they are extraordinary or daily. When efcorts 
are too numerous, the troops are fatigued, and no end an- 
fwered ; and when they are too weak, they are liable to be 
beaten. M. de Puyfegur obferves, that it is as dangerous 
to give an efcort of 2000 men to a convoy where only 1000 
are requifite, as to give but 500 to one where 1000 are ab- 
folutely neceffary; in the fird, the troops are unneceffarily 
fatigued, and in the fecond, the convoy is expofed to the 
danger of being carried off. 

All thefe confiderations fuppofe the general to be a man 
whofe natural parts are matured by experience, and who is 
fenfible that, without a thorough knowledge of the country, 
the foundation of all conduft, it will be impoffible to make 
a proper diipofition of troops. If a general is ignorant 
of the places mod proper to form ambufeades ; of thofe 
where there are bridges and fords; of the paffes which are 
mod dangerous, and thofe which will favour the enemy’s ap- 
proach in order to attack, and whether in head, flank, or 
rear—he afts but as chance direfts, and his difpofitions will 
have no meaning, either with refpeft to the fituation of pla- 
ces, or the nature of the ground ; the orders will be ill exe- 
cuted, the evolutions performed without exaftnefs, and the 
difpofition of the troops will be faulty ; the feparate bodies 
being, confequently, unable to fudain and affid each other, 

4X2 will 
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Operations. 0jj J 

The general officer commanding the convoy ought, for 
its fecurity, to diftnbute his troops after fuch a manner 
that they may be a mutual sffiftance to it. The choice of 
the troops to form the efcort is undetermined, as it is by 
the nature of the country their quality fhould be decided. 
In mountainous and woody countries, only infantry, huffars, 
or dragoons, can be made ufe of; the hnffars or dragoons 
are to march in the front and on the flanks, to fcour the 
woods, examine the avenues, and make fure of the defiles; 
in an open country, the efcort fliould be compofed of infan- 
try, cavalry, huffars, or dragoons. But whatever may be 
the nature of the country, the convoy ought never to ad- 
vance without firft fending out detachments to reconnoitre 
at a diftance. 

If the convoy marches through a mountainous country, 
a large body of cavalry would not only be ufelefs, but alfo 
an embarraffinent, as it would be unable to a6I, except with 
great difficulty ; whereas, in an open country, cavalry is 
very ferviceable- In any kind of country a convoy can be 
efcorted with infantry, efpecially when the enemy can only 
aft with his; but as in an open country it is neceflary for the 
infantry to be fupported, the cavalry mufl be ufed tor that 
purpofe. In a mountainous country, infantry can carry on 
war alone. 

In this laft cafe the officer commanding the efcort ought 
to place a body of infantry at the head, another in the cen- 
tre, and a third at the rear-guard ; to diftribute imall bodies 
at proper diftances on the right and left; and he fhould be 
particularly careful to poflefs himfelf of the heights. The 
huflars mutt be dillributed to the advanced and rear-guards, 
and, in order to be more certain that every part hath been 
ilriftly examined, as the convoy advances, notwithftanding 
the huffars of the advanced guard have already fcoured the 
avenues, woods, valleys, villages, and hollows, the huffars 
belonging to the rear-guard fhould again look into thofe 
places, to fee whether any thing hath efcaped the notice 
of the advanced guard. Thefe precautions are never with- 
out their ufe, and do not in the leaft retard the march of 
the convoy. 

The fmall detachments fhould advance as far as poffible 
into the country, without expoiing themfelves to the dan- 
ger of being cut off, the huffars with piftol or mufquetoon, 
and the dragoons with their carbine in hand, in order that,, 
if they fhould meet the enemy, they may, by firing, give 
the officer commanding the efcort notice of it, fo that he 
may have time to make his difpofitions for defending and 
preferving the convoy. The convoy may continue march- 
ing on till the enemy is difcovered : but on the firft notice 
of him, it muft flop, and the officers belonging to the con- 
voy fhould park their waggons; or, if the ground will not 
admit of that, they fliould caufe them to keep very clofe to- 
gether, and double them up with the diftance of four paces, 
which fhould be filled with infantry, between each waggon. 
By this movement the length of ground taken up by the 
waggons will be contrafled, the troops will be brought 
clofer together, and will form a ftronger and heavier body, 
capable of affifting each other with more eafe. 

In a mountainous country it is almoil impoffible for the 
enemy to attack the advanced and rear guards and the centre 
at the fame time. Neverthelefs, if he fhould find an opportu- 
nity of forming thefe three attacks at once, by following the 
difpoiitions above mentioned, he will find troops at every part 
to receive him : neither will he be able to make himfelf 
matter of the heights without attacking them, and the troops 
already in pofi’effion of the ground will eafily repulfe him ; 
and by the affiitance which the officer commanding the ef- 

hrtl 
cort flionld endeavour to fend them, they will be enabled to Defc r 
maintain themfelves in them, to proteft the convoy, and°?ei«iw 
the enemy will be unable to attack by more than one or '“v**1 

two paffes. 
If the enemy forms but one attack, only a part of the 

troops muft be oppofed to him, becaufe it is to be liippofed 
this attack may be made only with a defign to draw the 
whole ftrength of the detachment to that part, and which, 
by being altogether in that one place, will give the enemy 
concealed in ambufli an opportunity of falling with eafe 
upon that part of the convoy that is unprovided with troops, 
and which will of courfe be incapable of making any de- 
fence. The troops of the centre fhould never march to the 
aftiftance. of the advanced guard, if it is that which is at* 
tacked, nor thofe. of the rear-guard to the afilftance of the 
centre; but a party from thofe troops which cover the flanks 
of the convoy fhould be collefted in a body, and fent to 
affift the part that is attacked. However narrow and con- 
fined the country may be, a convoy may be eafily conduft- 
ed by infantry, when it would be impoffible to do it with 
cavalry^ 

When any pafs or avenue croffes the road on which the 
convoy marches, it fhould be covered by a body of infantry, 
which will remain there till the rear-guard is come up; then 
it will fall into the poll affigned it for condufting the con- 
voy. It is always to be fuppofed, that this pafs hath been 
examined by the advanced detachments. If the efcort is 
compofed of infantry and dragoons, the latter fhould be dif-. 
mounted, in order to give an additional ftrength to the 
guards, and their horfes may be tied to the waggons. The 
huffars, if the nature of the country renders them unfer-. 
viceable on horfeback, may alfo be difmounfed ; by which 
means, inftead of being an embarraffment to the infantry, 
they will become ufeful to it. The nature of huffars is fuch. 
as will admit of their being employed on every eccafion ; 
and although the difference of their arms will not permit 
them to be as ferviceable as dragoons, they may neverthe- 
lefs amufe a party of troops belonging to the enemy in fuch 
a manner as to enable the infantry to beat them, or at lealt 
to oblige them to retire. 

Huffars are more particularly neceffary in the efcorting 
of convoys, becaufe they fcamper about on all fides, and are 
very aftive and ready in fcouring a country thoroughly ; 
they leave no place till they have perfeftly examined it, 
unlefs the thicknefs of the woods, or any other unavoidable 
obftacle, fhould prevent their penetrating as far as they 
would otherwife do ; and even then they proteft the in- 
fantry, who can with greater eafe pafs into thofe places 
where the huffars cannot. Whatever country the convoy 
paffes through, there fhould always be huffais with it; o* 
therwife the officer commanding the efcort cannot be cer- 
tain that the country is thoroughly furveyed, becaufe for 
want of huffars he muft employ cavalry on that lervice. Not 
that there can be any doubt of the cavalry’s expoling ittelf 
to danger with as much cheerfulnefs and courage as the 
huffars ; but as the horfes belonging to the cavalry are na- 
turally' heavier than thofe of the huffars, and often encum- 
bered with forage, they cannot venture to a proper diftance 
without running the danger of being taken, becaufe they 
cannot retire with that expedition which is requilite: On 
the other hand, the huffar being more aftive, and more ac- 
cuftomed to reconnoitre, knows how to go over a country 
with proper caution and care to himfelf: befides, the trooper 
who is ufed always to march in a body, and to be under 
command, v/ill have a very imperfeft idea of the method ot 
fcouring a country. Although the difpofition of the troops 
fhould always be regulated by the nature of the country 

- - - ... . - an(j through which the convoy marches, and by the nature ^ 
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ive ramher of the enemy by which it is liable to be attacked, 
i°n-tt the general fhould never negled, whatever his fituation 
■ ay be, to fecure the head, centre, and rear. Before the 
,:j onvoy begins its march, the difpofition in cafe of an at- 

ck fhould be fettled; by which means the commanding 
j hcers of different corps will know where to poll them’- 

. Ives, and after what manner to a& at the time the attack 
made. By the knowledge which the commanding of- 

J :er ought to have of the country, he will form a judgment 
thofe places where it is moll probable he may be attack- 

, and of courfe make his difpofitions accordingly* In 
I y difpofition that may happen, a general fhould always 

refee in what manner the attack, defence, and retreat, 
11 be condufted. 
When a convoy marches through an open country, the 

Ijvanced and rear guards fhould confift of cavalry fullained 
j infantry; the infantry in the centre fhould be continued 
H the right and left of the waggons, and the cavalry di- 

| • led into troops fhould be diflributed on the flanks, at'ico 
'■ I5° Paces f'om the infantry ; fquadrons of horfe, in- 
irrmxed with platoons of infantry, fhould be placed at pro- 

1} r diflances on the flanks of the remaining part of the con- 
jy. By this polition, if the convoy fhould be attacked in 
l ad, centre, or rear, thefe fquadrons and platoons fhould 
I ve otdeis to march immediately to the afliflance of the 
flirty that is attacked. 
The advanced detachments of huffars, and thofe upon 
t ^anks> by giving notice that the enemy is at hand and 
tuning to attack, will furmfh time for parking the wag- 
j:ns and uniting the troops; in which cafe the infantry 
i.rit form in the park, and the cavalry poll itfelf on the 
ink of that front which expe&s to be’ attacked, and the 
llilars place themfelves upon the flanks of the cavalry. 

The attack of a convoy is always hidden and rapid, and 
t:: iuccefs of it is generally decided in the firft onfet; and 
b the enemy, whether he fucceeds in his attempt or not, 

retlrc with great expedition, for fear of any fuccour 
t it may arrive, it is evident that it can be attacked only 
t cavalry, huflars, or dragoons; there have indeed been 

nc inflances where the cavalry have brought infantry be- 
1 d them. It the convoy has had time to park itfelf, the 
tort of the infantry can only be turned againft that which 
■Intrenched behind the waggons. The enemy’s cavalry’ 

® that belonging to the efcort attacking each other, will 
at upon equa! terms : but with regard to the infantry, it 

; 1 be tbnerent; that which is fheltered by the carriages 
i jpg a great advantage over that which attacks it. On 

t • contrary, if the enemy’s infantry is failained by huffars 
}, t »ey will be brifkly attacked by the cavalry and huf- 

O belonging to the efcort, who will take them in flank 

f rear; 1 he enemy’s huffars being hemmed in, his in- 
r :yVt0,r Want of be‘n^ fuftaJneci’ wi}1 be eafily beaten : 

I : t, c.avalry an- huffars belonging to the efcort 
WT* be Ieff 111 P^fuit of the enemy’s "huffars, and the re- ■kiiuler ought to take his infantry in flank. If the enemy 

>ea en> as lt 1S probable he will, his retreat feems imprac- 
: c r at befl very difficult ; becaufe, being deprived of 

le be forced to make head againlt the in- 
to? 1 m a“acks bun ln front, and to repuife the cavalry 1 t harafles him m flank. 

1] r the enemy gives ground, the general fhould be cauti- 

iorre^Ur b*m 100 ^ar’ c^’ be fhould receive a re- ■iL„ Lpnt;> the troops in purfuit of him, finding them- 
■tilcW' t0)° ?eat 3 ^‘^ance’ w‘b not qnly be beat, but alfo pfl rived of every method of retreating. 

ere are ome occaiions on which the enemy mufl not j occa 
t. esnf, ’ ^Ucb as wben the armies are very clofe 0 cr> or the convoy draws near to fume of the ene- 
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nay s polls; becaufe then, by the nearnefs of the army, the Defen five 
enemy’s infantry can come to the attack without being QPeratlons; 
under the neceffity of mounting behind the cavalry. A ge- * 
neral, to whole care a convoy is inlrutled, fhould never feek 
any other advantage than the condudling it in fafety, even 
though he fhould be fure of beating and taking a detach- 
ment belonging to the enemy ; a real advantage is often 
given up by endeavouring to follow' an uncertain viclory'. 
I here is lefs fhame in being beat, when an officer hath done 
his utmoft, and afted with propriety, than there is glory 
acquired in conquering when he hath exceeded the limits of 
his duty. An officer is no longer praife-worthy, thanwhilfl 
he a£ls up to the orders he hath received with exadlnefs 
and diferetion ; whereas he who, depending too much on 
his own courage, rafhly. iuffers himfelf to be drawn on by 
the appearance of fuccefs, is not only charged with, but 
ought to be anlwerable for, the confequences. 

I here flill remains another difpofition to be made in an 
open country, whether the convoy marches on a caufeway 
or in the high road, which is to divide the efcort into many 
equal parts, with troops of every fort belonging to each ; 
the fn ft body fhould fet out an hour before the convoy is 
to begin its march, the fecond half an hour after, with or- 
uers to the commanding officers to fcour the adjacent 
country with great exaftnefs, and to be careful not to be 
cut off by any detachments the enemy may have in the 
country; for which reafon thefc two bodies fhould never 
be more than three quarters of a league diilant from each 
other, by which means they wull be within reach of affifting 
each other. 1 he body which fets out lafl fhould never be 
more than half a league before the advanced guard of the 
efcort. 

As the convoy is fuppofed to march through an open 
country, the above-mentioned diilances are allotted between 
the firlt and fecond bodies, and between the fecond body 
and the advanced guard of the convoy ; but if the country 
fhould grow rough ahd unequal, thefe bodies fhould draw 
clofer together, and-always keep fight of each other, fo as 
to be able to aflifl one another in cafe of an attack. 

Yv hen thefe bodies are let out, the general mufl put the 
convoy in motion, and form the advanced guard of one of 
the divided -detachments belonging to the efcort ; the in- 
fantry of which detachment will remain at the head of the 
waggons> the cavalry fhall march by troops 300 paces in 
advance, and the rear-guard muft be formed equal to the ^ 
advanced ; but befides this rear-guard, there fhould be a 
body of huffars and dragoons referved, to march a quarter 
of a league or more, according to the nature of the country, 
in the rear of the convoy ; the remainder of the infantry 
fhall be diflributed at pfoper diflances on the fides of the 
convoy, and the remainder of the cavalry fhall be placed oh 
the flanks of the convoy, about 300 paces diflance. 

When a convoy happens to be of fuch importance that - 
its being taken may influence the operations during the re- 
mainder of the campaign, the general fhould not only affigh 
a flronger or more numerous efcort to it, but fhould alfo 
lend off detachments, which, without having orders to at- 
tack the enemy, fhoukl keep between him and the road 
that the convoy keeps, in order to oppofe and baffle tmy 
defigns the enemy may have formed to carry it off. The 
following examples will ihow both the fccurity and'neceffity 
of this method. 

During the campaign of 1746, marfhal Saxe, being en- 
camped on the Orne, was in expectation of a confiderable 
convoy from Judoigne. As its fafe arrival in the camp was 
of great confequence, he caufed the marquis of d’Arrnen- 
tieres, then major-general, to fet out with a large detach- 
ment in the night preceding the day on which the convoy 



Defonfive was to begin its march, with orders to march on the fide 
Operations.0p Ramillies. Ac the fame time, he caufed another de- 

^ tachnient to fet out from the camp of his ferene highnefs 
the prince of Clermont, with orders to march on the fide 
of the abbey of Rame: thefe two detachments, by amufing 
the enemy on one fide, and by entirely concealing the march 
of the cciivoy on the other, enabled it to proceed in fecu- 
rity, and it arrived in the camp without having been at all 
molefted. 

In the beginning of the campaign in 1748, the fame ge- 
neral having a delign to lay liege to Maeftiicht, and confe- 
quently having occafion for all his troops, was willing to 
throw a fupply of provifions into Rergen-op-Zoom, as he 
was going to a diftance from that place, and could no 
longer be in a fituation of affifting it. For that purpofe 
he ordered a confiderable convoy, which fet out from Ant- 
werp for that town under a good efcort; but in order to 
prevent an attack, which circumftance had often happened 
'during the winter, and that with lofs, the allies at that 
time occupying a chain of quarters from Breda as far as 
Voude, he detached the count d’Eftrees with a confiderable 
body of cavalry to march on the fide of Breda, with orders 
to pulh on detachments almofl to Voude. This detachment 
had two objefts in view ; one of which was to keep the 
allies in fufpenfe with regard to the fiege that was to be 
formed, and the other to caufe them to remain near Breda. 
This large body of cavalry kept the allies, who were in the 
neighbourhood of that town, in fufpenfe ; during which 
interval marlhal Saxe marched to Maeftricht, the allies not 
daring to attack the convoy, becaufe they would have put 
themfelves between the efcort and the troops under count 
d’Eftrces. From thefe two examples may be concluded 
the necefiity of covering convoys of importance by detach- 
ments, independent of the efcort aifigned them. In fiiort, 
a general fhould do every thing that will contribute to the 
Security of his difpofitions ; and precautions ought never 
to be thought fuperfluous when they are managed with 
prudence, and have for their end the fuccefs of a well-con- 
certed plan. 

Sect. VIII. Of Detachments for forming a Chain of 
green Forage. 

It is very difficult to provide a large army with forage ; 
and a general often expofes it to inevitable danger, if he is 
mot thoroughly experienced in this operation, or if he is 
<ieftitute of that knowledge which at once prefents all the 
wants of an army, and the means of fupplying them, to 
his view. 

Foraging parties, like convoys, are attended with a greater 
-or leffer degree ©f danger, according as the country is more 
or lefs acceftible, and the forage at a diftance or near at 
hand. The dilpofition for the chain in an open country is 
different from what it muft be in a mountainous one. When 
forage is within reach of the camp, and the enemy at a dif- 
tance, fewer troops and attendants are required ; becaufe, 
in cafe of an attack, there is afliftance near at hand : but 
in proportion as the forage is farther from the camp and 
nearer to the enemy, the precautions fhould be increaied, 
and more troops fhould be allotted to the chain, which 
fhould alfo fometimes be furnifhed with cannon. 

A general fhould never forget that maxim which fays, 
The enemy muft always be oppofed by troops of the fame 
nature as thofe with which he makes the attack : if the 
forage, therefore, is in an open country, the chain, as it is 
certain the enemy will be more numerous in cavalry than 
infantry, fhould confift chiefly of cavalry, and only have 

infantry fufficient to occupy fuch pods as are neceflary to lie!,, 
be guarded-; in a mountainous country the difpoiitions wiflOpen 
be quite different ; becaule, as it is impoffible for cavalry'"* 
to move eafily, the chain fhould be ftrongeft in infantry. 
In fhort, the number and quality of the troops for the 
chain fhould be regulated in the fame manner as in regard 
to the convoys; in proportion to the nearnefs or diftance 
of the enemy ; by the extent of ground to be foraged; 
and by the nature of the country; and as marfhal Puyiegur 
obferves, before the ground to be foraged is examined, there 
fhould be a calculation made of the number of horfes to be 
fed, and of the fertility of the ground that is to be fora- 
ged ; for ir it is a plentiful fpot, a lefs extent will be fuf. 
ficient ; if it is not plentiful, a larger muft be taken ; but 
in either cafe the chain muft be always proportionable. 

Before a forage is undertaken, the ground on which it 
is to be performed fhould be always thoroughly known; 
in order for which the general fhould fend out in the even- 
ing, or the day betore, the officer who is to command it, 
with a detachment, to furvey the fituation of the country; 
the places where he muft poll his troops of cavalry and 
dragoons ; the polls which the infantry muft occupy; the 
ground neceffary for the foragers ; that where the corps 0? 
referve muft be pofted ; and what part in the front of the 
chain it will be neceft'ary for the huffars to fcour. Alter 
having examined all thefe particulars, the officer makes his 
report to the general, who, from the account given him, 
will order the troops neceffary to fecure the forage, and 
render the execution of it eafy. The chain of forage (hould 
be in proportion to the number of troops that are to forage, 
as well as to the quantity of fown fields and the thicknefs 
of the grain. Befides the horfe, dragoons, and infantry, 
there fhould be huffars to fcour the country in the front 
of the chain ; the number of them is undetermined, as it 
will be fufficient for them to cover and proteft the front, 
and give the commanding officer immediate notice of every- 
thing that makes its appearance. 

If the forage is to be made at a diftance from the camp, 
the troops deftined for the chain fhould fet out at day-break, 
or the evening of the foregoing night. The commanding 
officer muft take care to eftablifh the chain before the fo- 
ragers arrive, and alfo that the huffars have fcoured the 
country ; firft, becaufe the foragers fhould not, by waiting, 
fatigue the horfes; and fecondly, that no trooper or fervant 
ffiall pafs; which will undoubtedly be the cafe if there is any 
vacancy where troops are not placed. 

The whole of the troops fhould be difpofed after fuch 
a manner as to be able to lee one another ; and the vedets 
alfo, that are placed between the troops to prevent the fo- 
ragers from paffing, fhould be within hearing. The infan- 
try fhould be pofted in hollows and villages and behind hed- 
ges, with horfe or dragoons to fuftain it and fupport the 
flanks ; and the difpofition of the chain will be ftill better, 
if thefe troops can be mixed with it, provided the infantry 
can be fheltered by any hollows, hedges, or bufhes. 

Grenadiers, fuftained by horfe and cannon, if there are 
any, fhould be pofted on thofe iides which, either trom t ie 
fituation of the country or the nearnefs of the enemy, ate 
moft liable to be attacked : but in reinforcing thefe po s> 
the commanding officer muft; be careful not to wea ea 
the chain too much in any particular part. When an ene- 
my attacks a foraging party, he generally attempts to pe 
netrate at different parts ; but if he forms only one attacj 
the difpofition of the chain becames ufelefs, as alHhe troops 
muft be brought to that part where the attack is 
But as it is naturally to be fuppoied the enemy w* 
many attacks, particularly if his general afts 

unc 
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iw nderffanding hk bufinefs, be muft be Urong in every part; 
«is e referve, which is in the centre, will, with expedition 
—' ',d fpeed, fend affiftance to the parts which are attacked. 

Before the commanding officer fixes the chain, he fhould 
■ <tach feme huffars to furvey and fcour with great exaft- 
I j fs the woods, villages, hollows, and all fuch places, for 

i lead three quarters of a league or a league, in front, as 
uy he capable of containing ambufeades : and during the 
tne of this furveying, the troops deftined for the chain will 

'in-in in order of battle, in the front of the ground that 
ito be foraged, in order to cover it and protect the huffars, 
i cafe they fhould be attacked. 
When this examination is finiflied, the commanding of- 

fer may begin to eftablifii his chain, and the huffars will 
main in the front till the foraging is finifhed ; and will 

jic^ach fmall bodies to march round about the chain, crof- 
|| jig each other, halting at times, and fending fome hufTars 

H;ore them to patrole. 
If the huffars gain intelligence of the enemy’s being either 

f march, or placed in ambufeade, they will lend immediate 
i tice of it to the commanding officer of the chain, who 
tiuld always fix himfelf in a particular fpot, that there 

„ r y be no time fpent in feeking him ; his poll fhould be 
i the rear of that part of the chain that is neat eft to and 
r ift in front of the enemy, and he will regulate the dif- 
jjfitions for his defence according to the report made to 
In. When an ambufeade Is difcovered, and troops march- 
i; to attack, a general fhould always fufpedl there may be 
r re ambufeades, and more troops in march, to form dif- 
f ent attacks ; he mull therefore, inftead of weakening the 
cuin in any part, ftrengthen it as much as he can, by cau- 
fig either the whole referve, or part of it, to march where 
cicumftances (hall require. 

i’he avenues and the heights in a mountainous country 
{ uld be occupied by infantry ; the avenues, in order to 
p vent the enemy from penetrating into the valley or plain 
vere the forage is made ; th$ heights, in order to obferve 
t enemy at a diftance, and to prevent his getting poffef- 

■ ffi of them, and flanking the troops which guard the ave- 
r.f‘8. In this cafe there Ihould be a greater number of in- 
i try than cavalry ; no more of the latter being requifite 
t n what is neceiiary to fuftain and fupport the infantry, 
J eafe it Ihould be attacked, repulfed, and obliged to retire 
t ough a valley or plain- Then, if it hath no cavalry to 
J port it, the wings will be entirely exoofed, and the ene- 

Tl being fuperior, can at the fame time atack the front 
the flanks ; whereas, by the means of horte, which can 

a with eafe in a plain or a valley, this inconvenience will be 
{ vented, and the infantry greatly affifted. 

fj If the forage is made at a diftanee from the camp, and 
i|the neighbourhood of the enemy, the imantry guarding 
*' avenues Ihould throw up tome entrenchments in its 

**; at, which will be foon done ; and it is then cannon be- 
<1 ues neceffary, as there Ihonld be two or three pieces 
I nted at each avenue. The heights alio mull, on every 
< afton, be occupied, which Ihould be conftantly obterved 

^ a Rencral rule, whether the enemy is at a diltance or 
' ir at hand, in every difpofition that is to be executed in 
' Mountainous country. 

I If the enemy forms one or more attacks, the fmall efcorts 
S onging to each regiment mull join on the firfl order, and 

>er the foragers as much as poffible, who fhould at the 
''C i1™ a^cm^e 'n '■he centre by regiments. The fora- 

H i i>U^ always be provided with their carbine or fword; a though they may not be very formidable againfl troops 
,11P 't'ely armed, yet there have been inftances where they 
' ^ charged with fuceefs.* 

i is ia a plain, and the enemy, having formed but one 
6 
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attack, charges the chain in one particular part, the troops Keftnfive 
of horfe and dragoons which are oopofite to him fhould Qpcrat‘ons* 
march up refolutely and fuftain his efforts : if they are re- 
pulfed, they will be fupported by the infantry that hath re- 
mained in its poft ; the huffars which were in front will 
unite, and place themfelves upon the flanks of the troops 
which are attacked, in order to cover them, and endeavour 
to defeat the enemy by charging him in flank and rear. If 
the general is certain that the whole of the enemy’s troops 
are engaged in this one attack, he may then bring up all the 
troops belonging to the chain, both cavalry and infantry, in 
order to oblige him to retire the fooner : which if he does, 
fome huffars, fuftained by horfe and dragoons, fhould be fent 
in purfuit of him, till his retreat becomes certain ; but with 
caution not to purfue too far, left he ftiould rally upon thofc 
troops, who, being too far from the chain, cannot receive 
affiftanee fo foon as would be neceffary ; and befides, the 
making and accomphfhing the forage being the grand ob- 
jedl, the commanding officer ffiould be contented with iuc- 
ceeding in that, without feeking for any other advantage 
unconnected with the original deftination of the troops. 

If the enemy forms more attacks than one, the foragers, 
who, as hath been already ohferved, muft be affembled ia- 
the centre, fhould have orders to take the road to the camp, 
and will re enter it covered by the fmall efcorts from the rear- 
guard : but as a forage fhould never be abandoned till the 
lail extremity, they fhould be ordered to draw up in order 
cf battle, when they are within a quarter of a league of the 
camp, in order to return and complete the forage on the 
fir ft order. But if the enemy is in force, and by his fupe- 
riority all hope of' obtaining the forage is deftroyed ; or if it 
is made at fo great a diftance from the camp that the troops 
belonging to the chain cannot expedl to be readily affifted ; 
the commanding officer ought to make a retreat, with every 
difpofition a good officer is-capable of, and to join courage 
and vigilance with knowledge and experience. 

If, on the. contrary, the enemy is weaker, or of equal 
force with the chain, he fhould be charged without hefua- 
tion ; becaufe the enemy, regulating his attack by his de- 
fence, will be obliged to contract himfelf, in order to make 
his attack heavier and more confiderable ; fo that the troops 
being united, will charge the enemy : and if, by the affift- 
ance of the huffars who are advanced, and aft after the man- 
ner already mentioned, the enemy is forced to retire, he muft 
be purfued in the manner above direfted ; after which the 
troops muft return and complete the forage. 

As a commanding officer is, in cafe of a forced retreat af- 
ter being beat, obliged to fubmit to circumftances, and re- 
gulate his difpofitions by the enemy’s, he muft retire with 
the greateft order poffible, caufmg the infantry to march in 
the centre, either in columns or in order of battle, as the 
fituation of the ground will befl allow ; the horfe and dra- 
goons upon the wings, the huffars upon the flanks, that they 
may not confufe the difpofitions, but ferve as a fupport for 
the chain, and prevent its being taken in flank ; and the dif- 
pofition of the troops fhould be fo managed,that the enemy 
fliall not be able to prefent a larger front than that which is 
oppofed to him : and although it is impoflible for a general 
t© forefee, for certain, what will be the difpofitions for an 
attack and retreat, becaufe they muft be changed according 
as thofe of the enemy alter, or as the nature of the ground 
varies; they fhould neverthelefs be fo ordered, that each> 
body {hall be fupported, and capable of ailing without con- ^ 
fufion. It is only on occafions thus prt fling, that the com- 
manding officer fhould fuffer the forage to be abandoned; 
and even then it will be fome fatisfaftion that he Hath been 
able to place the foragers and their horfes in a Hate of fe- 
curity. 
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If’ Ar« Ae fetreat of the cl.aln, it ftould receive af. 

-   l , „cc from .the army, it (hould charge the enemy, not- 
With.^nding its being too late to go on with the foraging ; 
and if this charge ftiould prove fuccefshil in either beating 
Oi can mg t ic eiiemy to retire, he {hould be purfued without 
jntermiliion, in order to deprive him of all defire for repeat- 
ang the attack. In order to improve this advantage to the 
ULmok, the.commanding officer ihould leave a large detach- 
ment, confiding of infantry, cavalry, dragoons, and huffars, 
to continue all night upon the fpot, and the next raornimr 
betimes, the foragers, properly efcorted, will come to take 
away the forage and as foon as the ei'cort is arrived in the 
front of the chain, the detachment which hath remained 
there all night muft return to the camp. 

7 here dill remain many other precautions to be taken for 
the fecurity of foraging parties, but the limitc preferibed to 
us will not admit of our dating them. We dial! only add, 
that the foragers, in entering the ground they are to en- 
compafs, do not occupy more than is abfolutely requifite, 
a. t iat the7 do not fpoil more grain than they carry away 
with them ; drd, becaufe by extending the chain it would 
be weakened, and become eafier to be forced ; and in the 
lecond place, every prudent officer fhould be an economiit 
in the article of forage ; the officers commanding the fmall 
efcorts which march at the head of each regiment fhould .be 
charged with the care of this. I hefe officers will caufe 
their troops to march as much as poffible through roads and 
over grounds which are untilled, till they arrive at the place 
intended to be foraged. If all the grounds are fown, the 
commanding officer mufl caufe the cavalry to difmount at 
the place where the chain halts, and part of the troopers 
f urmfhed with feythes mufl go -and cut the grain, while the 
remainder hold the horfes ; and when there ffiall be no far- 
ther room to fear damaging the forage, the cavalry will re- 
mount and take it up. Each place fhould be marked out 
for a brigade or a-regiment; which diflribution fhould be 
made by the flaff-officers before the troops arrive. 

Sect.IX. Of the Detachments for forming a Chain 
of dry Forage. 

If there is great exa&nefs and knowledge required in the 
• conducting of parties for green forage, thofe for dry forage 

perhaps require more ; and, in general, every thing that re- 
gards foraging parties, whether green or dry, excites a par- 
ticular attention in the commander in chief; and, according 
to the chevalier Folard, all fuccefs in war depends upon fe- 
crecy, diligence, adivity, and the thorough knowledge of 

>, the country. 6 

The difpofitions for forming a chain of dry forage, which 
differ from thofe for forming one of green, will direft the 
means for extending the chain in proportion to its ftrength, 
and at the fame time place the foragers in fecurity; although, 
m parties of dry forage, the foragers generally take up fefs 
ground, according to the diftance of the villages that are to 
be foraged from each other. 

The difpofitions for a chain of dry forage are alfo varied 
according to the naturfc of the country ; but whether it be 
open or mountainous, each different body fhould be placed 
m that part where it can aft with the greateft facility; the 
infantry therefore ihould occupy the villages, and the cavalry 
the plain in front, and {hould.be dilpofed after fueh a man- 
ner as to be able to retire eafily to the proteftion of the in- 
fantry. . Before the foraging is put in execution, the com- 
mander in chief fhould mark out the villages to the general 

- officer who is to command the foraging party, and regulate 

^,r b/ .the q^-ntity of troops that are to forage. Ihe hrlt difpofitions will be the fame with thofe mentioned 

- . , . . p in the roregoing feftioty in relation to green forage: there n 
ore the general who is to command the forage ought to(¥ 

fet out with a detachment in order to examine the mound ' 
the polls nece^ary to be occupied, the villa -es which are to 
be foraged, their htuation, the rivers which cover o- run 
through them, the bridges to be guarded, the diftance from 
one village to another, and with what degree of eafe tip 
communication with them may be fecured. After bavin r 
thoroughly examined into thefe particulars, he can with 
eafe form a judgment of the number of troops that will be 
neceffary to form the chain and fecure the foragers • after 
having done this, he will order the bailiff or burgomaft 
of every village to come to him, and inquire of them the 

umber of hufbandmen, and how many ploughs each huf. 
bandman hath .belonging to him ; by which he will be able 
to calculate the number of ffieafs reaped by each huff and- 
iticin* 

ihe general may, for every plough, reckon about ?o 
acres or ground; and, in proportion to the fertility of the 
ground, every acre will produce from 120 to ibolheafs* 
by this method may be computed the number of fheafs 
reaped by an huffiandman who hath three or four ploughs • 
and from this calculation the general will judge whether the 
number o. fheafs, fuppofed to be in each village, will be fuf. 
hcient for the troops coming to them. 

Let every acre of ground be fuppofed to yield 144 fheafs; 
then a hufbandman who hath three ploughs will have reap, 
ed 12,960 ffieafs; fo by reckoning 12 {hears to a trufs, and 
every trufs to weigh 600 pounds weight, this hufbandman 
will fupply fuffiaent for 1 24 truffes. It is true, that feme 
deduftion {hould. be made from the number of truffes that 
every acie may yield, as the hufbandman or farmer may 
have prelerved or confumed fome either for daily ufe or for 

It is very neceffary that the general fhould take care to 
leave fufficient grain, not only to enable the hufbandman to 
hve, but alfo to fow his grounds; particularly if he foreiees 
a probability of the next campaign being carried on in the 
lame country. 

Neverthelefs, as this manner of reckoning may be attend- 
ed with inconveniences, becaufe there are fome villages which 
keep up a particular trade of forage and grain, and therefore 
the granaries and barns may fometimes be found empty, yet 
t ic quantity of fheafs and grain remaining in the village may 
be calculated by the number of inhabitants to be fubfifteci. 
Marfhal de Puyfegut’s method, which confifls in informing 
himfelf of the number of horned cattle and horfes, and by 
deduamg the time they graze, is a very good one; but 
.1 there .mufl be fome deficiency in this calculation, as 
it will be impoffible to fix with certainty the time of their 
grazing. 

Vv hen the general fhall have arrived at a tolerable cer- 

.of the. quantity of forage ; the ground where to elfa- 
bhfh his chain ; the pofls which the infantry are to occupy; 
and taken a nore of the quantity of forage ; he will carry 
away one or two of the bailiffs or burgomafters, as hofta- 
ges. for the fecurity of the forage : he will alfo direft theia 
to inform the inhabitants, that if they conceal or purloin 
but even a hngle fheaf from the whole, he will caufe their 
village to be firfl pillaged, and afterwards fet on fire; fo 
that the peafants, on whom thefe threats have often great 
effedl, will fcarcely give the enemy information of the in- 
tended forage.. Ihe general mull leave fome companies of 
infantry, fuflained by a detachment of huffars in every vil- 
lage, who, by conftantly patroling on the outfkirts, will 
flop all comers and goers ; while the infantry will keep a 
flrict guaid on the mfide of the village, and permit no 
perfon To go out of it; nor fuffer the bells to be rung, 

colours 
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jHfsive colours to be hoifted upon the fteeple, or fires to be light* 
■4^'ed; and will put a flop to every thing that may be fuppofed 

to be a fignal agreed on with the enemy. When the ge- 
neral hath completed all thefe dhpoiitions, he will return and 
give an account of them to the commander in chief. 

The fame general (hall, upon the day appointed for the 
forage, fet out at day-break, with the troops deftined for the 
chain, and the ftaff-officers. As foon as he fhall be got 
within fight of the villages, he will not fail to have them ex- 
amined, notwithftanding he left troops in them the forego- 
ing evening. When they are all examined, he will leave 
them in the rear, march on into the front, and draw up in 
order of battle ; after that, he will form the chain, regula- 
ting the difpofitions of it by the fituation of the ground, and 
of the villages examined over-night. The hufTars will ad- 
vance three quarters of a league or a league, in order to 
fcour the country ; during which time the ftaff-officers, 
inftruTed by the general of the quantity of {heals contained 
in each village, will, attended by the bailiffs or burgomafters, 
make a diftribution of the forage by regiment or brigade, 
and affign a barn to each, or one to two. When this diftri- 
bution is made, the fiaff-officers will make a report of it to 
the general commanding the party. 

As all the villages marked out to be foraged are not 
in the fame line, thofe which are in the rear, and covered 
by others in which there is infantry, and by the chain of 
horfe and dragoons in the front, require but a fmall number 
of troops ; and if a detachment of infantry is polled in 

72t 
them, it is more with a view of preventing the troopers and Refer.live 
fervants from marauding than any thing elfc. Operations. 

1 ne efcort belonging to each regiment, commanded by a 
captain, fhould remain upon the fpot where the regiment 
forages, and, with the afiiilance of the infantry, prevent 
diiorder among the foragers, and fend off thofe who are 
loaded. As loon as a regiment is fet off, the captain com- 
manding the fmall efcort mult report it to the general of- 
ficer commanding the forage ; after which he will follow, 
and form the rear-guard of it. 

As foon as the general fhall be aporifed by the fiaff-of- 
ficers, and the captains commanding the fmall efcoits, that 
a village is evacuated, he may contract his chain, and draw 
it nearer together, till the foragers are gone ; which when 
they are, he will affemble his troops, and detach as many 
platoons of infantry as there are villages: or rather the 
body of infantry polled in each village during the forage, 
fliould leave k party to make a Uriel fearch after all ilrag. 
glers and marauders ; the firll they Ihould keep with them, 
and make the others prifonens, and puniih them feverely on 
their return to the camp. When all the different bodies 
lhall be re-affembled, and the officers commanding them 
have made the report, the general will order the huffars to 
be called in, and form a rear-guard according to the man- 
ner directed in the foregoing fe&ion, and return to the carno 
in the fame order, and with the fame difpofitions, as if he 
expe&ed to be attacked. 

Part II. Of the OPERATIONS of OFFENSIVE WAR. 

JUSTICE and humanity having been confidered, in this 
article, as the firll principles of war, the chief intention 

of the firll part hath therefore been, rather to convey maxims 
for a juft defence, than to lay down rules for attacking. 
But though defenfive war be that alone to which religion 
and philofophy give their fanftion, it does not follow that 
a nation is bound to wait patiently for the attack of its 
enemies. When the conduct of other nations is Inch as 
evidently to fhow that they meditate a war, the nation 
threatened may arm itfelf, and ftrike the firll blow when it 
■can be ftruck with advantage. There is only one precau- 
tion for avoiding the danger with which it is befet. By 
obferving the various operations of an offenlive war, it may 
indeed be often feen that the whole is nothing more than a 
leties of defence, and that the fear of being attacked is the 
real fource whence thefe precautions for attacking fpring. 

Sect. I. Of Spies. 

It is impolfible for a general, or even for an officer char- 
ged with the command of a detachment, to aft with certain- 
ty il he have not fpies or fecret intelligence difperfed about 
the enemy’s army ; for, without the information which they 
alone can give, he will have the mortification to lee all his de- 
figns mifearry, and all his precautions become ufelels, becaufe 
improperly taken. 

No expence therefore Ihould be fpared to procure intelli- 
gent fpies ; but care fhould be taken that they are unac- 
quainted with each other, and particularly that they are not 
known to any inferior officer : they fhould be always Ipoken 
to alone, and never be fuffered to meet each other. Ihe 
general fhould ftudy their charafter, and prove them by re- 
peated trials; he fhould found them by degrees, beginning 
with things not difficult to be explained, and which, if dil- 
covered, will not be of great confequence ; he Ibould en- 
gage them in long converfations, thereby to form a judge- 
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ment of their parts and comprehenfion ; and he fhould alfo 
emoloy them often in bringing him intelligence. 

Although a general (hould always be upon his guard with 
a fpy whom he hath cauie to fufpeft of treachery, he may 
neverthelefs draw great advantage from him, provided he 
knows how to deceive him properly ; becaule he may be 
very certain he will inform the enemy of all the refolutioria 
which have been taken. 

The emperor Leo, in his Taftic, advifes a general, who 
hath reafon to imagine his counfels are betrayed to the 
enemy, to conceal his real deftgns, by fpeaking in a manner 
quite oppofite to them : For, fays he, in the maxims at the 
end of his book, an enemy mull be deceived who receives 
intelligence from fpies or deferters direftly contrary to what 
is aftually refolved upon. But, adds he, Ihould thefe fpies 
be entrufted with the general’s real intention, he fhould, by 
fome alteration in his operations, endeavour to perfuade the 
enemy that they have deceived him; upon which he will 
grow miftruflful of them, and be obliged to look out for 
others, no longer daring to confide in the former. 

If a fpy employed by the enemy is difeovered, and 
brought to the general, he ought to take him in private* 
quellion with mildnefs, fpeak to him with a fort of confi- 
dence, and, inftead of threatening, Ihould promife him a re- 
ward if he will difeover to him what he knows of the ene- 
my’s intentions. If the gener?.l finds him intelligent, he 
Ihould endeavour to engage him in his fervice ; and, pro- 
vided he can gain him over by force of money, a thing not 
difficult, he may derive great advantage from him ; but he 
Ihould be careful how he employs him, till he hath very good 
reafon to be affured of his fidelity. 

There are many different methods of trying the veracity 
of a fpy : if, for example, the general receives information, 
that, on fuch a day, a detachment of the enemy is to fet 
out on fome expedition, he Ihould then fend out troops to 
double the number of thofe detached by the enemy; by 

4 Y which 
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which if the fpy’s intelligehte is true, the enerry 

. ' will not only be baulked in his deiign, but may alfo be beat 

n. Part 

by tne Superior detachment. If the enemy’s detachment 
has but a trifling objedl in view, it will be fufficient to fend 
juft troops fufficient to examine into the truth of the fpy’s 
report. 1 he general may alfo pretend to appoint a fora- 
ging within two days, and order but few troops for the 
chain ; in which interval, if the ipy is falie, he will find an 
opportunity of giving the enemy notice of it : but, inilead 
of the few troops publicly ordered, the general will privately 
add another body to them, which will be placed in ambu- 
fcade behind the place where the pretended forage is to be 
made. If the enemy, in confequence of this information, 
fhould come and attack the chain, it fhould immediately 
retire, as if too inferior in number to continue the forage, 
toward the troops in ambufcade ; when, being joined, they 
will fall upon the enemy on all fides. If this attack is made 
with vivacity and refolution, there may be great reafon to 
txpeft it will terminate in a complete viftory. 

If, on the contrary, the fpy does not appear intelligent, 
or affe£ts flupidity, the general fhould punifh him with 
death, and caufe him to be hanged in the fight of the whole 
army, in order to deter others, which may be difperfed in the 
c&mp, by his fate. It would be needlefs to queftion him con- 
cerning the enemy, bccaufe it would appear inhuman to ex- 
ecute a man who had given intelligence of importance, 
whether extorted from him by fear, force, or perhaps a pro- 
mife of pardon. 

Spies are as neceflary to a general as arms are to an 
army : but it is money only that can fccure their fidelity; 
and if a general finds himfelf ill ferved, it is becaufe he has 
been too fearing of the funds intended by his fovereign for 
that purpoi'e. Nctwithftanding it is the duty of a good 
fubjeft to manage his mailer’s finances as much as it is in his 
power, yet there are intelligences of fo great importance, 
that it is fcarcely poffible to pay Efficiently for them. A 
man is Efficiently indemnified when, by means of the in- 
telligence he has received, he has concerted his meafures 
m Inch a manner as to beat the enemy, gain Erne marches 
over him, or to be beforehand with him in Erne enterprife. 
, Spies, when difeovered, fliould not always be punifhed 
with death; great advantage may be made of them by pre- 
tending ignorance of their real quality, efpeciully if they are 
not Efficiently difguiied. Tacitus, in his Annals, lays, 
that Vitellius’s party got information of Otho’s defigns by 
means of his fpits, who, by endeavouring to dive too mi- 
nutely into their enemy’s fecrets, did not Efficiently conceal 
their own. Vigetius’s method for difeovering fpies who are 
fufpedled to be ranging about in a camp, is to order all the 
foldiers and fervants into their tents during the day, and the 
fpies will be taken immediately. 

When a general is ignorant of the enemy’s defigns he 
/horrid always afleft a knowledge of them; but whenever 
lie is informed of them, he fhould, on the contrary, pretend 
to be ignorant of them j by which means the enemy, being 
eafy with regard to his fpies, will not alter his defigns, or 
Efpedt the general of having any knowledge of them. 

If the general can procure inch fpies as, by their em- 
ployment, are near the perfon of the enemy’s general; 
as, for example, a fecretary, or any others who are. near 
him, and who confequently can give intelligence more to 
be relied upon than thofe who are conftantly palling from 
one army to another ; their fervice may be turned to a very 
great account. 

If a general difeovers an enemy’s fpy to be one of thofe 
who, by their employment, are near his perfon, he can re- 
ceive great advantage, by forcing him to write a letter of 
faife intelligence, thereby to divert the enemy’s attention 

from the plan he would execute; but he fhould caufe him offen(u 
to be hanged immediately after, for it would be very im- 0pcntit 
prudent to life him above once. The prince of Orange, 
when he came to attack M. Luxemburg at Steinkirk, ha- 
ying difeovered one of his mu icians who gave the enemy 
intelligence of every thing he intended, made ufe of this 
firatagem; and although it was rendered abortive by the 
vigilance of M. de Luxemburg, and the courage of his 
troops, there are neverthelefs but very few inftances where 
it hath failed : and even M. de Luxemburg would have 
been beaten, if he had not had early notice given him 
by his advanced detachments ; by which means he had 
time Efficient to make his difpofitions, and to avoid bcinp 
Erprifed. ( 
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There is a firatagem which may be made ufe of when 
fpies are wanting, and which is Ids expenfive; that is, to 
fend Eppofititious letters by the firfl peafant that comes in 
the way, who will have nothing to fear ; and fo far from 
concealing himfelf, he mufl take a road where he will be 
Ere of falling into the enemy’s hands: thefe letters fhould 
be diredled to the general officers commanding a body of 
troops, or even to the general of the army, Eppofing they 
come from an advanced body. They fhould contain fchemej 
that are good, and pradlicable in their execution, but quite 
oppofite to what is intended and will really be undertaken : 
it often happens that the enemy, too credulous, abandon* 
his original defigns to purEe chimerical ones, which to him 
appear very good, and do not prefent any obftacle to thofa 
which the general defigns to execute. Prince Eugene 
fucceeded, by this ftratagem, in raffing the fiege of Coni, 
formed by the French in 1691. 

But neverthelefs a general fhould take care that, through 
a fear of being deceived by Eppofititious letters, he does 
not himfelf too much negledlthe intimations which are given 
him : a general ought, fays Onozander, to liften to every 
body at all times, and upon all occafions. Alexander, when 
at a great diftance from his own country, not being able to 
receive his couriers till very late, refufed to give attention to 
a peafant, who came to inform him of a fhorter route ; but 
Eon repenting of what he had done, he fent to feek after 
him, but in vain. 

i he fame reafon that fhould make a general always have 
fpies in the enemy’s army, fhould alfo make him Efpefl 
that the enemy has fome in his ; therefore he fhould endea- 
vour to deceive them, he fhould keep his intentions fecret, 
mention them to very few, and always talk openly, contrary 
to what is really defigned. Onozander obferves, that it 
fhows great folly in a general to mention his defigns pub- 
licly, efpecially when they are on the eve of execution ; 
fordeferters generally go over to the enemy at the time an 
affion is unavoidable. 

But if it is difeovered that the enemy has received in- 
formation, Vigetius fays, that the diipofitions mull be im- 
mediately changed. Polybius, on like occafions, particular- 
ly recommends filence and diffimulation ; he even ftretches 
this rule as far as the thoughts themfelve?, which he fays 
mull fometimes be repreffed, for fear our aftions fhould 
fometimes betray and difeover them. Metellus anfwered 
one of his friends, who, on an important occafion, afked him 
the reafon of certain difpofitions, “ that if his fhirt knew 
what he thought, he would burn it.” 

To avoid the danger of treachery, fealed orders have 
been ufed with great Eccefs, which have been fent to of- 
ficers, with exprefs orders not to open them till at fuch 
a time and at Ech a place : this is an eftablifhed rule at 
fea, and can alfo be pra&ifed on fhure when employed 
in an expedition which it is effential to conceal from the 
enemy. 

Setc, 
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Qlfe |ve 
irerjns. Sect. II. Of Amhufcades from the Army. 

A general who lofes a battle, fays Virretius, may attri- 
bute his ill luck to fortune, although theie kind of events 
are generally the effects of art and /kill; but he who fuffers 
liimfelf to be lurprifed, and who falls into the fnares laid 
for him by the enemy, has no excuie to make, becaufe, by 
Lis vigilance, and the goodnefs of his fpies, he might have 
avoided them. 

A defign fhould never be formed for an attack upon 
marches, detachments, convoys, forages, or upon one or 
many quarters, without knowing the ways which are to be 
palled, and the places where ambufeades may be formed ; 
whether to avoid, or whether to conceal troops in them, in 
order to facilitate a retreat, or to draw the enemy into it. 
A general who receives information from his fpies that 
fnrae enterprifes are intended upon fome bodies detached 
from the army, upon one of his convoys, on 'a forage, or 
upon his quarters, ought alfo, on his fide, to form ambu- 
fcades in the ways leading to it. The number of troops in 
ambufeade ought to be regulated by that of the detach- 
ment intended to be furprifed \ it fhould be fufficiently 
ffrong to attack the enemy on all fides, that is, in head, 
flank, and rear. The troops who fet out to form an 
anrbufeade fhould always march by night, unlefs it be in a 
country fo covered that the enemy cannot perceive them. 

A general, according to Santa Cruz, fhould endeavour 
to form as many ambufeades as poffible ; fo that if the 
enemy fhould not fall into one, he may not efcape the 
others : they ought to be difpoled after fuch a manner, that 
one can neither attack nor be attacked without being heard, 
fuflained, and affifted by the others: this jundfion is a 
ftratagem which the enemy could not expeft, and which 
will afl'ure the vidfory. If, from the fewnefs of the troops, 
©r the fatigues of the campaign, it is impofiible to form 
many, there fhould at leafl be one fufficiently ftrong to re- 
fill the enemy it would attack : but ftiil it is not requifite 
that it fhould be as numerous as the enemy, becaufe troops 
in ambufeade, who charge a detachment that is unprovided 
en all fides, ought, by this furprife, to have a particular 
advantage, and confequently fupply the place of number ; 
which will certainly be the cafe, particularly if the enemy 
falis into the ambufeade during the night, and that care hath 
been alfo taken to place a great number of drums and trum- 
pets, that udren the troops of ambulh charge, they may ferve 
to increafe the numbers in appearance, by the terror which 
noife always railes in the night time. 

In order to deceive the enemy who is in detachment, 
fmall bodies fhould be lent out towards him, with orders 
to retire to the troops in ambufeade as foon as they meet 
him. 

Ambufeades fhould always have fome objedl. Before 
they are undertaken, it fhould be known whether the enemy 
is in the field ; if he intends either to attack or moled the 
quarters; whether it is proper to wait for him or to leek 
him; without theic precautions the troops will be fatigued, 
and no end anfwered. 

| Ambufeades may be compofed of infantry, hufiars, or 
dragoons; but it is the fituation of the country that mirfl 
determine which. Thefe troops may be mixed together 
or feut feparately ; but that mull be according to the defign 
intended to be executed, or according to the nature ot the 
troops employed by the enemy in his detachments. 

If tne defign is to attack a convoy, all thefe troops are 
neceffary, becaufe the efcort of it will undoubtedly coniiil 
of in*.antiy, cavalry, or dragoons, and alio lome hufiars to 
clear the march; it a green forage, infantry is very necefi 
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fary, but it fhould always be left in the rear to fecure the Offanfive 
retreat : cavalry, with hufiars or dragoons, is tufficient to (Tc atlonc; 
attack a forage, to beat the efcort of it, or at leaft to pre- 'r~m 

vent the foraging being executed, if a dry foiage is to be 
attacked, it mud be done with infantry, becaufe, as it can 
only be performed in the villages, it is certain they will be 
occupied by infantry, and that there will be a chain of ca- 
valry in the front, which will be protected by it : if a de- 
tachment, it is according to the nature of the country 
through which it marches ; if an open country, horte, huf- 
fais, or dragoons, muft be employed : but in a woody or 
mountainous country, infantry mull be made ufe of. After 
all that can be laid, it is imp,,ffible to lay down fixed rules 
for the kind of troops which fhould be employed : there 
are fome woody countries where huffars and dragoons can 
a61 with eafe, and be of great fervice: there are mountains 
where they can aft fecurely, becaufe very fine plains, di- 
vided by woods, are to be found in the bodies of them, 
where they can place themfelves in ambufeade ; but care 
mull be taken to fecure their retreat. There are, on the 
other hand, plains io divided by hollows and canals, that 
infantry only are capable of afting ; therefore it is the ge- 
neral’s bufinefs to diicover from which kind of troops, in 
either country, he may expeft the greateft advantage. 

There is no country but prefents fome place proper for 
forming ambufeades ; hollows from which it is eafy to fally,- 
the leait height, woods, hedges, ruins, vineyards, fometimes 
corn-fields, marfhes covered with reeds, all prefent expe- 
dients to a general who knows how to take advantage of. 
them : he mull only be careful to place the ambufeades after 
fnch a manner that they fhall not be difeoveved by the ene- 
my’s parties; and that they are not themfelves difeovered 
by the inattention of any of the foldiers, by noife, or by other 
accidents. 

If the ambufeade confifls of huffars or dragoons, the 
horfes muff not be together ; their neighings may prove 
very prejudicial. Even a peafant, attrafted by the barking 
of a dog or the neighing of a horfe, may go into a wood, 
difeover an ambufeade, and, often induced by the hope of 
a reward, will go and give the enemy information of the 
whole. Every perfon pafiing near an ambufeade fhould be 
flopped, and that without noife ; the peafants fhould be 
tied to trees, and guarded by fentries. If the ambulcade 
is formed in an hollow way, behind an high ground, or in 
any places whatever, the general muff caufe every body 
that is taken to be tied together, and well guarded. 

The troops in ambufeade muff faff on all parties of the 
enemy that pafs near them, unleis when the defign -is to carry 
off a convoy or to attack a large detachment. It fhould in 
that cafe continue filent, and let them pafs; but if thefe 
parties, by making a drift examination, difeover the ambu- 
feade, as there can no longer remain any hope of attacking 
the convoy or detachment, it fhould tall upon and endeavour 
to furround them, and, if poffible, take them prifoners ; and 
if the trooos in ambulcade are io lucky as not to let any of 
the enemy efcape, the ambufeade may remain in its firff 
fituation, but always puriue its firff objeft, becaufe here will 
be no reafon to apprehend the enemy’s having received in- 
telligence of it. 

The troops in ambufeade fhould attack thefe parties 
fword in hand, and not with their fire arms, and, it potfible, 
prevent them from ufing theirs. From this manner of at- 
tacking, there will refult two confiderable advantages The 
firft is, that a brifle and unexpefted attack ailonilhes, and 
fcarcely gives them time to think of their defence. The 
iecond is, that, by firing, it is to be feared, that if there are 
any other parties farther off they w ill hear it, and fend and 
give notice. -In that cafe, the ambufeade mull change fitu- 
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nfjzsztzsr*tlu th£re is no -etstu, itrrrr^?he 

The leaft ihing as hat already beta «d, may be the teUfeent officer, to form a ^ 
occafion of an ambufeade s being difeovered. The fire of a one or two leagues, more or kTSordinl as tt s 
pipe may be teen at a great di (lance in the night-time; be- is fitting for thole fort of dilpofitions, or according Toth 

v'/V0!':^ the loldier8 who fmoke may dillance of the enemy. Tlfe general mutt acquaint this 
officer, that two hours after he is fet out, he will fend out be, the wind may carry the fmoke and the fmell of the to- 

bacco toward that part where the enemy patroles. The 
ambufeade fhould not be cumbered with fervants, or any 
thing elfe that is unnecefiary ; orders firould be given that 
the horfes are tied with care, and that a profound filenee is 
obferved by every body. As it is very difficult for huffars 
or dragoons to march without leaving marks behind them, 
by which means the road leading to the ambufeade may be 
difeovered, they ffiould try to enter it by tome bye-way, 
or at lead by as dry a one as poffible. In order to efface 
the maiks of the horfes feet, eight or ten huflars or dra- 
goons may tie branches of trees' to their horfes tails, and, 
by marching behind the detachment, in as large a front as 
the whole body, will deftroy any marks that are made: as 
foon as they (hall have entered the wood, they will clofa uo 
the entrance with the fame branches, of which they will 
make a fort of hedge. 

If the. detachment intended to form an ambufeade, 
whether infantry or cavalry, is obliged to march upon a 
high way, as foon as it comes near the place appointed, the 
commanding officer ffiould detach a body on before, with 
orders to take up the fame front as the whole detachment. 
As foon as it fhall have proceeded a quarter or half a 
league, it will return by another way; and it fitould alio 
make a large circuit, fo that the enemy’s parties, coming 
the fame u ay, will not perceive that they (hall be Hopped 
by any troops in that place. This body will rejoin the 
troops which are in ambufeade, by a road the moll out of 
the enemy’s view, never in a body, but fcatteied, fo. that 
they may leave fewer marks behind them. Sentries 
ihould be concealed behind bufhes, in the front of the am- 
bufeade, fo that they may be able to fee the country and 
ways about them, without being feen themfelves : two or 
three fokhers fhould alfo be made to climb into trees, in 
order to fee at a great diffance, and give notice if they per- 
ceive any troops ; the fame method mull be obferved with 
regard to huffars or dragoons. 

Before the commanding officer enters the wood where he 
would form his ambufeade, he ffiould detach two or three 
patroles to fcour it, for fear the enemy ffiould happen to 
be there in ambufeade himfelf; after every part has been 
Searched, the troops mull enter the wrood, and range them- 
ffilves according to the order that ffiall have been given 
them. The commanding officer will form three bodies of 
his detachment, and place them at a diftance one from ano- 
ther; one will be deffined to attack the advanced guard, 
the other the centre, and the laft the rear-guard. If the 
detachment com:Its of cavalry, the half of each corps ffiouid 
be on horfeback ; no perlons ffiould flip or pafs the lentries- 
or vedettes under pain of being declared deferters. Du- 
ring the night, the cavalry Ihould be mounted, and the in- 
lantry under arms: in the day-time, half thofe on foot 
will relieve thofe on horfeback every three hours ; and the 
lame ffiould be done with the vedettes, as well as the in- 
fantry and fentties. 

f. ^amoufeade is behind an height or finail mountain, 
fentries mull be placed on the top, lying on their bellies, 
and without hats: in other refpefts the fame drfpofitions 
ought to be obferved, whether on the. march or for the con. 
dufling of ambufeades, always paying a proper regard to 
eircu.mlltUices and the fit nation of the country. 

another detachment, of lefs force, with orders to go on tha 
fide where the enemy is, to endeavour to meet him, and at 
linl light'to make a feint of charging him ; but, as if find- 
ing him too llrong, he will begin his retreat, direCtina g 
toward the place where the troops are in ambufeade; 
furmihed with thefe inllrudtions he will fet out. 

1 hen the general will fend for the officer intended to com. 
mand the detachment that is to go in iearch of the enemy 
and inform him of that which is let out to form the am’ 
bufeade, and of the place where it is ; he will order him to 
advance as near to the enemy as he can, and to draw him by 
a feigned retreat upon the troops in ambufeade. 7 

i hefe two officers ffiould be the only perfons informed 
of the defign.: but neverthelefs the commandant of the de- 
tachment which is to go towards the enemy, may commu- 
nicate it to the principal officers under his command ; fo 
that in cafe he fhould be taken or killed in the retreat, he 
that fucceeds in the command may be able to aft according 
to the general’s intentions. He mull be particularly care! 
ful, that no foldier, trooper, huffar, or dragoon, penetrate 
into the dehgn of the decachment, as it would then be in 
the power of a fingle deferter to make the ambulcade mif- 
carry. The detachment which is to go and feek the enemy, 
in order to draw him into the ambufeade, ou ht to be com- 
pofed of huffars, unlefs the country be of fuch a nature that 
infantry only is capable of adting. 

During the time that the huffars are gone before, endea- 
vouring to draw on the enemy, the troops in ambuffi will 
be^ on horfeback, and waiting in filence for their command- 
er’s order to go out and charge. As foon as they ffiall 
have charged and beaten the enCmy, for fear left another 
detachment, at a little dillance from that which has been 
beaten, ffiould come to its affiftance, they will take the 
Ihortell way, and march leifurely, but with order, towards 
the camp or the quarters. The detachment which drew 
the enemy into the ambufeade, mull form the rear-guard of 
it, and will march flowly on, while the refl of the troops 
will retreat, conducting the prifoners with them. If the 
enemy fends any luccours, as loon as the rearguard per- 
ceives them, it will double its pace, but with order; there 
will be no reafon to. apprehend the enemy’s coming too 
bnlkly upon it, becaufe he will be fearful of falling into 
another ambufeade : thus the iear-guard will retreat with 
eale, and the troops who condud the prifoners have time 
enough to reach the camp, without any moleftation. 

It is on thefe occafions that a man ffiould know how to 
keep his courage within proper bounds, and be fenlible 
that flight is glorious : the defpair of an enemy that is fur- 
piiled, and even beaten, is always to be feared, when he is 
not entirely defeated. A man ffiould always be content 
with one vidory, without attempting a fecond : he may, 
by purfuing the enemy too eagerly, fall himfelf into ambu- 
feades more dangerous than that he has juft drawn the enemy 
into. 

If there is reafon to apprehend that the enemy, having 
notice horn lome deferters, are coming in full llrength, the 
ambufeade mull then change its fituation and draw nearer to 
the place from whence it fet out.. This will ferve two pur- 
poles ; lor fhould the enemy appear in force, the ambulcade 
w ill have the fhorter way to retreat; or it may again happen 
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ffeufi that the enemy, net finding the ambufcade in the places 
ijfiw pointed out by the deferters, will imagine it to be retired, 
'^r‘ and, in that belief, will negleft the precautions necelfary in 

fuch a fituation. 
An ambufcade that is fuccefsful may caufe the deilruc- 

tion of a whole army. The example cited by M. de Feu- 
quieres, in his Memoirs, on that head, is ftriking. M. de 
Luxemburg, Hill attached to the prince, took all the bag- 
gage belonging to M. Turenne’s army, becaufe the lieu- 
tenant-general who commanded the tfcort did not forefee 
that the enemy, fhut up in his lines of circumvallation be- 
fore Arras, having two armies near his camp with a defigri 
of attacking him in his lines, could think of fending out a 
large detachment of cavalry on an enterprife of fuch a fort. 
In the mean time M. Luxemburg, who was in ambufcade, 
within reach of the column of baggage, feeing that the . 
lieutenant-general was gone on before wuth the head of the 
efcort, imagining the baggage in fecurity, marched fpeedily 
to the head of that column, whofe march he hopped, and 
turned toward St Pol, where he conduced the whole bag- 
gage belonging to M Turenne’s army, without his know- 
ing any thing of the matter. It is thus that, by the negli- 
gence of an officer, and by an ambufcade feafbnably placed, 
an army finds itlelf itripped of all its baggage, and, as may be 
laid, not in a condition of continuing the campaign. 

If this lieutenant-general had been provided with fpies, 
detachments in front and on the flanks, tliefe detachments 
would have difeovered the ambufeades, and, by the precau- 
tions ufual on fuch occafions, he would have placed the 
baggage of the army in fafety. Again, his fpies would 
have given him notice, that a large body of cavalry was 
detached from the camp before Arras, conftquently he 
would have been upon his guard ; in head of which, being 
full of a falfe confidence, he marched as if in a champaign 
country, and, by this unpardonable remiflhefs, occalioned 
the lois of the whole baggage. An officer who commands 
a detachment for any expedition whatever, cannot poffibly 
take too much care to forefee the checks that may happen 
to him ; if he is beaten, it fhould be wholly owing to a 
fuperiority of force. He who, after having taken all the 
precautions poffiWe, is beaten by an enemy who has the 
advantage ot number, has nothing to reproach himfelf with: 
but he. who, with ability, has neverthelefs negledted certain 
precautions, and is beat becaufe they were not taken, is 
certainly culpable in the eyes of intelligent men. 

Sect. III. Of Camps in offenfive War* 

To take an advantageous pofition for an army ; to make 
i choice of a fpot that by its fituation is ftrongly fecured ; 

to eflablilh a camp there, and to be alfo able to have the 
army within diftance of marching eafily to the enemy, 
without fear of being molefled; in fhbrt, to throw fuch 
difficulties in the enemy’s way as may prevent his harai- 
fing the army, is one of the moft effential branches ot know- 
ledge for a general. He who is endowed with this talent 
can, with an inferior army, not only make head againft the 
enemy, but alfo caufe his defigns to mifearry ; fatigue him 

1 the whole campaign by marches and counter-marches, which 
lead to nothing ; oblige him to remain inactive, and at 
length draw him into a lavourable pofition, where he will 
fee morally fure ot beating him. All this was done by M. 
Turenne in 1675, w-h°> after having exhaufled every expe- 
dient wherewith hia military knowledge could furnifh him 
to draw M. dt Monteeuculi into a diladvantageous poll, 
at length fucceeded, found an opportunity of attacking him, 
and glorioufly fell at the iuilaat victory declared itiell in 
his favour.. 

/ ~ j Before a general takes the field, he ouiht to Le very Offenfive 
certain what number of troops he fhall have, that his ma- Operatio1^ 
gazines both of war and provifion are ready, as well as the 
waggons, pontons, and all other implements whatever that 
are neceffary for an army ; for events may happen that it is 
almoft impoffible to forefee, and which often alter the belt 
concerted defigns. But when every thing is in order, a ge- 
neral poffeffed of the neceffary talents can forefee the event 
even before taking the field ; he will know beforehand the 
marches he is to make, the camps he is to occupy, and thofc 
which the enemy will endeavour to feize in order to oppofe 
his defigns. 

An offenfive war is undoubtedly carried on with greater 
cafe in an open than in a mountainous country. But 
whether in the one or in the other, no fuperiority of number 
fhould make a general negledful of the fafety of his troops 
in their camp ; he fhould always be affiduous in preferving 
tire flrfctefl order and difeipline among them ; one or two 
checks are generally fufficient to difeourage the foldier, and 
take away that confidence which he ought to have in hia 
general: the advanced pods fhould be well guarded, the 
flanks fecured, and detachments frequently fent out towards 
the enemy ; for as fuccefs is infured by vigilance and care, 
fo negligence and flack difcipline ate ruin to the moll for- 
midable army, and entei tabling a contemptible opinion of 
au enemy renders him more dai ing. 

It is to be obferved, that a camp ought never to be fixed 
on the banks of riveii; but a fufficient fpace fhould always 
be left between them and the camp, to draw out the army 
in order of battle. If this precaution is not taken, it may 
happen that the enemy, encamped cither near to or at a- 
diltance from the other fide of the river, being informed 
of the pofition of the army, will come in the night to alarm 
the camp, and by a difeharge of artillery and fmall arms 
throw the whole camp into confufion, without rifking the 
lofs of a Angle man. For this reafon, a camp fhould always 
be placed at leaft eight or tea hundred yards from a river 
fo that the guards may be advanced without being expoied,. 
and within the ciioumference of the camp and compafs of 
the guards the army may be fupplitd with forage for at leaft 
four days, and more if poffible. 

There are feme fituations for a camp which are in ap- 
pearance fliong, but may notwithftanding prove very dan-- 
gerous, if care be not taken to examine whether or not the" 
arniy can with eafe come out of it, to form itfclf in orier 
of battle ; or whether the enemy can prevent it, by block- 
ing up the avenues and outlets. If this precaution be not 
taken, an army may be the means of (hutting itfelt up ; as 
was done at Seneff in 1674, and by the.allies at Afchsffen- 
bourg in 1743. 

The choice and fir ength of a camp depend on the pofi- 
tion of the enemy and fituation of the country : a general 
fhould always avoid encamping the cavalry in a wood, and 
fhould be particularly careful that the wings are flickered ; 
the woods fhoukl be occupied by the infantry, and entrench- 
ments thrown up in front, according to the defigns intended 
to be put in execution. If the wings are flickered by a 
village, it fliould w entrenched, and infantiy poked in it ; 
and the camp fhould be covered by a river as much as pof- 
fible, unleis the intention is to march' towards the - enemy ; 
then all the obftacles that can prevent the army coming up 
with him fhould be avoided : but if, from iome fuccefl’es of 
the enemy, or from his fuperiority of troops, the general 
cannot determine upon opening the campaign offenfivdy, 
he muft ule other means to bring it about; and in the mean 
time fliould fliengthen himfelt in bis camp, eftablifh pefts 
on the banks of the river, and covefr them by continual de- 
tachments of light horfcj vshb, by. extending thcrnfelve-s. 
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^oiTnrv^ will prevent parties of the enemy from’paffing to feize on 

the hind-parts of the camp, molefl the convoys, and attack 
the foragers. 

Whatever may be the nature of the country, it is often 
nect flary to have corps detached from the body of the army* 
to cover or keep open a communication with iome place, in 
order to prevent the enemy from foraging too near the 
camp ; to preferve the forage ; to raife contributions at a 
diilance ; to occupy fome advantageous poft 5 to oblige the 
enemy to divide his forces in order to oppofe that body ; 
to cover the camp either in the front or on the flanks, ac- 
cording to that fide which is left moft unguarded and ex- 
pofed : in a word, there fhould always be continual detach- 
ments toward the enemy, as hath been the pr aft ice of many 
generals, and particularly of marfhal Saxe. The ftrength 
of this body is to be proportioned to the ufe defigned for 
it by the general; but it is ufually compofed of light horfe, 
fome regiments of light infantry, and a brigade or two of 
dragoons. In the end will be feen what ufe fhould be made 
of this body ; but in whatever fituation it is to be placed* 
the communication between it and the army muft always 
be kept open, that it may at any time be able to join it on 
the firfl order ; and its camp muft be fo choftn, that the ge- 
neral may always receive intelligence from it of the leaf! 
movements made by the enemy. See Plate DXVII. 

In every country, and on every occafion, a camp is al- 
ways defeftive if the wings are not flickered, or can be 
eafrly diltrefled by the enemy ; if the front is not guarded 
and the rear well covered ; if the communications with 
the frontier towns are not fecure and eafy ; if there is any 
want of forage, w ood, and water ; and if there are not de- 
tachments in front, to prevent the enemy from approach- 
ing the camp. 

A general who joins experience and ftudy together, ought 
to fee into the intention of the enemy’s general, and judge 
of his defigns by any of his proceedings, however trifling. 
All thofe who are deftined to the command of armies can- 
not indeed be endowed with this quick and ex?.ft eye, that 
ready power of judging of a good motion or a good pofi- 
tion upon the fpot. Some generals have excelled in marches, 
others in the pofition of camps; thefe in the arrangement of 
troops in order of battle, thofe in their conduft in time of 
aftion ; others in providing fubfiftence, others in projeft- 
ing a campaign. There have neverthelefs been fome of 
thefe great men, whole genius and temper have united and 
carried all thefe qualifications to the greateft degree of per- 
feftion; but the rarer thefe examples are, the more a man 
ought, by continual ftudy, to endeavour to augment their 
number, and ftrive to merit the honour of being enrolled 
among thofe heroes, the ornament of mankind, their coun* 
try’s fupport, and their mafter’s glory. 

Sect. IV. Of the Attack of an Army on its March. 

However difficult certain operations in war may appear, 
they are neverthelefs not impradlicable when a general knows 
bow to take the neceflary precautions for leffening thofe 
difficulties. The attack of an army on irs march feems to 
be above all reach of attempting ; whereas the fuccefs of 
Inch an attempt depends only upon knowing how to take 
proper meaiures, on choofing the ground, and on feizing a 
favourable opportunity. 

When an army would attack another upon its march, it 
fhould endeavour to be beforehand with it, and, by the 
means of ftolen marches, come up with it before it can know 
any thing ot the matter : lome parties fhould be detached, 
who muft place themlelves in ambufeade, in order to ftop 
all the comers and goers, fo that the march and defigns of 

A R- Pari the army may be kef>t fecr^t from the enemy. Whenever oiij 
a general hath determined to attack his enemy, he'fhould^ 
fend off all the baggage, both great or fmall, belonging to —' 
the army ; and it fhould be left in the rear under a good 
eicort, near enough to join after viftory, without the army’s 
being obliged to wait three or four days for it. 

The geneial fhould be well aflured of the day on which 
the enemy’s army lets out; or the country through which 
it is to march 3 whether it is an open, mountainous, or 
woody country; if it is divided by rivers; whether there 
are many bridges to pals; and in how many columns it 
matches : he Ihould alio get all poffible information of the 
difpofition of it. In the third ieftion of the firft part, re* 
lative to the march of an army in an open country, the difi 
poiition which it ought to make, in cafe it prelents its front 
or flank to the enemy, hath been laid down. The general 
defining to attack ought to regulate hts difpofltions by 
thofe which the enemy hath taken, and which he can only 
know from his (pies ; but if he cannot receive any in orma- 
tion concerning them, the belt rule for him is to iappofc 
them good, and to form his own accordingly. 

As in the cale of a furprife there cannot be fignals given, 
without running the rifle of the enemy’s difeovering that he 
is going to be attacked 3 it is therefore neceffary, that every 
general officer leading columns fhould have a watch, regu- 
lated by the general s, lo as to march all at the lame time, 
at the hour agreed on and ordered. The ancients, defli- 
tute of watches, regulated their motions by the courle of 
the ftars; and it is, without doubt, on that account that 
roly bins, Onozander, iElian, and many others, exhorted 
military men to the ftudy of aftronomy : but as it is not 
often that an army marches by night, this knowledge would 
be very ufelels for an attack in the day-time ; befides, the 
fun,, by which they were alfo regulated, could be no way 
lerviceable to them, ffiould the fky be overcaft. 
. s intention is to attack the enemy’s army 
in front, he muft detach all his light troops, fuftained by a 
large body of cavalry and fome battalions, with orders to 
haiafs the flanks, in order to perplex the enemy with rr- 
garc to the real attack. It is impoffible to give the enemy 
too many fake alarms with regard to what is really dcfign- 
td : the huffars, from their readinei's in retreating, and their , . — i w * * * X- L. . v* K. A L a ^ V* 1 1 V-A l 11 V ■ A 
quicknefs in palling from one fpot to another, are the fit- 
teft troops for thefe fort of expeditions. The fame rule 
ought to be obferved if the real attack is defigned to be 
upon the flank ; then the falfe attacks fhould be upon the 
/of" ^ant;a Cruz may be feen the drfpofitions which 
he qas made to attack an army on its march. 

btratagem, and the means of furpriimg an army, are al- 
lowable in war, provided treachery is avoided. Whilft the 
law of nations is not infringed, fuccefsful ftratagems add 
luftre to the genius of the general ; but there is no pro- 
feuron in which reftitude of mind is more neceffary than in 
that of war. 

In order to carry on a furprife by ftratagem, one of the 
moll certain methods is, to calculate what time is neceffary 
for the army to arrive at day-break near the road by which 
me enemy is to pals, fo as to be able to examine the coun- 
try, and make the neceffary difpofitions tor the attack. In 
an open country the army may be concealed behind corn, 
or behind a riling ground. Prince Eugene, in 1702, after 
the battle of Croftolo, having gained iome days march of 
the king oi bpain, polled himlelf between the Zero and the 
I o. He lo well concealed his army behind the bank of 
the Zero, that the combined army of France and Spain* 
which was on its march, and ready to enter into its camp, 
was obliged to range itielf in order of battle, and to fight, 
without having fcarccly time to make any difpofition. 
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fftnfi: A woo-’y country ofTers more expedients for the conceal- prudence of the general, his experience ; that of the gene- Offenflve 
eratirjng of trooos : but as it is to be fuppofed the enemy’s ad- rals who are under his command; the quality of his troops ; ^leiaUQri!,» 
*v- vanced guard will be advanced at leatt a half or three quar 

ters of a league, to fcour the country; therefore, if the 
general’s delign is to attack the enemy’s flank, he mull 
prefent fome cavalry and huffars in the front of the ene- 
rry’s army, fo as to engage his attention. Some infantry 
(hould be placed in the woods, in the rear of thefe troops, 
in order to fuflain them : this cavalry and the huflars fhould 
retire in proportion as the advanced guard advances, in or- 
der to induce the enemy to believe they are not fufficiently 
ftrong, and that the reaion of their advancing was only to 
examine the march of the army. As foon as the enemy 
fliall have reached the place agreed on by the generals lead- 
ing columns that are to attack, the body of infantry that 
is in smbufeade in the wood, the number of whofe columns 

, Ihould be regulated according to the fltuation of the coun- 
! try, will march hlently, and near enough to the enemy, 

and will charge him with bayonets, without giving him 
time to recover himfelf: during this attack the cavalry, 
dragoons, and huflars, who keep the enemy’s front in awe, 
will charge the troops who have pafled the wood and fpread 
themfelves over the plain. Thefe troops of cavalry mud be 
fuftained by the infantry which was in their rear in the 
wood, and which fliould be furnilhed with cannon. Thefe 
two attacks, made one after the other, but at fome fmall 
diftance of time, will render the enemy doubtful with re- 
gard to the difpofitions he is to make; he will be unde- 
termined where to fend affiftance, as the cannon which he 
will hear at the head will induce him to believe that attack 
the real one : he will fly to that part, and will confequently 
weaken the flank, which is deflgned to be attacked by all 
the infantry. By this' diverfion the flank will with greater 
eale be broken through, and the enemy taken in rear: the 
enemy thus furrounded, and finding himfelf between two 
fires, cannot avoid being beaten. 

it is more difficult to form ambufeades in an open coun- 
try, particularly for a whole army, unlefs it fliould find a 
bank like that at Zero ; then the general Ihould cr nfider 
whether or not the attack of the army on its march is prac- 
ticable. If the general by his fuperiority can, without 
weakenir-rg himftlf, divide his army, and find means to con- 
ceal it, he will attempt the attack, provided that each de- 
tached body is polled before the enemy has begun his march, 
and that they can all join on the firft order, without a pof- 
iibility of being cut off or finding any obltacle to prevent 
their marching up to the enemy : but, in order to a. greater 
certainty of fuccels, thefe firft difpofitions being made, great 
cxadlnefs in giving, and diligence in the execution of the 
orders, is neceffary ; each feparate body fhould charge at 
the fame time, and at different parts. But as the attack 
may prove unfuccefsful, whether ovving to the good dilpo- 
fition of the enemy, or whether becauie the attacks were 
not made together or executed with equal vivacity, it is ne- 
cefl'ary that the general fhould have provided for a retreat, 
and that the officers commanding difierent bodies Ihould 
know after what manner and from what part it is to be- 
gin. For the greater fecurity, the general officers ought 

1 to communicate their inftruftions to the commanding of- 
ficer of e?.ch body compofing that which they command, 
fo that at the time of the attack or of the retreat, they 

1 may inftantly comprehend the meaning of whatever they are 
ordered to perform. 

If the army intending to attack the enemy on his march 
is weaker, or equal, either in number or 111 the nature of 
the troops, it is then only the fituation of the country, and 
the facility with which the enemy may be furprifed, that 
fliould determine the attempt of this grand enterprife : the 

whether they are well difciplined or not; whether they are 
compofed of one or of many nations ; the quality of the 
troops to be attacked ; and, in fhort, the genius of their ge- 
neral, are circumftances by which the attacking or not at- 
tacking fhould be decided. It is impoffible to be deciflvc 
upon thefe circumftances, which depend entirely upon the 
ground, upon the vigilance of the enemy’s general, upon the 
order which he caufes his troops to obferve in their march, 
and in fhort upon the troops under his command. A general,, 
at the head of a welbdifciplined army, compofed of veterans 
and good general officers, will undertake and execute de- 
flgns which he would not even dare think of with a new- 
raifed army, however numerous: it is alfo very difficult 
to furprife a vigilant general, who is befides a good fol- 
dier, and who is alio affifted by the counfels of able and in- 
telligent officers- 

A general fhould alfo be guided, in attacking the enemy 
on a march, by the country and the nature of the troops of 
which his army is compofed. If the enemy marches through 
an open country, and the general is equal to him in infan- 
try but fuperior in cavalry, he fhould make no hefitation in 
attacking him; but if the country is woody or mountain- 
ous, and the enemy’s army is more numerous in cavalry than 
infantry, the general has ftill the fame advantage with a 
fuperiority of infantry ; becaufe the enemy’s cavalry in thofe 
kind of countries is unable to act againft infantry ; and the, 
infantry alfo which the enemy may have will never be fuf- 
ficiently ftrong to maintain itfelf upon the heights againft 
forces fo fiiperior : and if the heights are forced, there can 
be no doubt of the enemy’s being beaten, of his cavalry 
being ruined and crulhed to pieces, or that his retreat will 
be attended with great difficulty, and that he will lefe the 
greater part, if not the whole, of his army. 

Sect. V. Of the Attack of entrenched Camps. 

The principles of war among all nations and in all times 
have been ftill the fame ; but the little experience of the 
early ages of the world would not permit thofe principles to 
unfold themfelves, as they have fince done, and to which it: 
is owing that new expedients both for attack and defence 
have been dilcovcred. 

What a fallible difference is there in the. military art, 
fuch as it at prefent is, compared with that of which the 
rules are handed down to us by Onozander, Vigetius, the 
efnperor Leo, Frontinus, iElian, and many others ? The 
towns, in their times, had no other defence than walls, 
railed at a great charge, flanked at little diftances with 
towers, and a large ditch in front : it is true that the little 
force of their weapons contributed much to the advantages 
of their fortifications. Their entrenched camps had only 
a large ditch with fome waggons placed behind it ; and 
whenever the ancients were willing to pra&ile all the arc 
at that time known in war, they furrounded the camp with 
walls, in the fame manner as they did their towns, with 
towers at little diltances. Of this kind was Pompey’s camp 
at Dyrachium in Epirus, the plan of which is given in the 
marflral de Puyfegur’s Arc of War : the wall by which it 
was furrounded was 15,000 paces in extent. 

The emperor Leo was unacquainted with any other me- 
thod of entrenching a camp, than by heaping fafeines to- 
gether, putting trees upon one another, and polling advan- 
ced guards. 

The experience which hath been fince acquired, hath, 
without increafing the labour, rendered the works of places 
ftronger, and eafter to be defended ; the labour of the en- 
? ' * trenchnients 
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Oi cradJn- 'I^ri^!17lCrt^s ^rn' camps hath been fhortened ; they have 
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principles as flic rortifications ot towns, they are become 
more difficult to be forced (fee Part I. (eft. vi.). By this 
fame experience the means of attacking them hath been dif- 
covered ; and in proportion as offenhve weapons have chan- 
ged, and are become more powerful, the fyitem of fortifica- 
tion has been r.ew-modelled. 

Let an army be fuppofed entrenched behind lines where 
ait and na ure are both joined; whofe flanks are fuftained 
and fecured, furnilhed with troops and artillery along the 
whole front, with more troops behind to fuftain thofe which 
line the lines. The general who would attack, ought firft 
to furvey the fituation of the lines himfelf, and as much 
as poffible the enemy’s difpoiition ; he fhould examine the 
conftruftion of the lines, how they are fupported, their ex- 
tent, and whether the foil is firm or light. As foon as he 
fhall be perfeftly acquainted with thefe circumftances, he 
may form his plan of attack, and caufe his army to march 
in as many columns as there are attacks to be made ; but 
lie fhould endeavour as much as poffible to occupy the 
whole front of the enemy, in order to prevent him from 
fending affiftance to thofe places where the attack will be 
brifkeft. '[ he head of each column ffiould be well furnifhed 
with artillery ; and as foon as it fhall be within diitance of 
cannonading the lines with effeft, it flrould keep up a brifk 
and continual fire for the fpace of an hour at lead, fo as 
to beat down the earth of the parapet, and tumble it into 
the ditch, which will in fome meafure render the paflage 
of it lefs difficult for the troops. The time of the attack 
fhould be an hour before day, fo that the cannon may have 
fired before the enemy fhall know where to direA his artil- 
lery : after every difeharge, the fituation of the cannon 
fhould be changed either to the tight or the left, in order 
to deceive the enemy’s gunners, and prevent their knowing 
where to diredb their pieces. If there fliould be any height 
within proper diftance, the cannon ffiould be planted upon 
it: if the cannon can be brought to crofs each other upon 
the lines, the artillery will then have a very great effebl. 

The infantry fhould follow the artillery, furniffied with 
hurdles, planks, fafeines, pick-axes, and fhovels ; the fafeines 
will ferve to fill up the wells, if there are any, before the 
ditch ; or if there are no wells, they will fill up the ditch, 
and the hurdles will be thrown over them. The cavalry 
fhould be formed in two lines in the rear of the infantry, 
in order to fuftain it. The general fhould endeavour to 
find fome ridges, to conceal the cavalry from the enemy ; 
but fhould there be none, it muft be placed at fuch a dif- 
tance, as not to be expofed to the cannon of the lines ; for 
fhould it be placed too near, it will very foon be deftroyed, 
without having it in its power to be of any fervice. In the 
beginning of an attack of lines, the cavalry cannot be of 
any affillance, and cannot even adl till the infantry hath pe- 
netrated in fome part. It would therefore be ufelefs to 
caufe it to advance too near, provided it is within reach of 
marching readily when the infantiy has paffed, and hath 
made a paflage large enough for it, by beating down the 
lines and filling up the ditch ; the cavalry then will have 
ro more to fear from the cannon of the lines, becaufe 
the enemy’s attention will be more engaged with endea- 
vouring to repulfe the infantry, than with firing upon the 
cavalry. As loon as the lines have been beaten down, and 
the enemy thrown into confulion, the infantry fhould march 
refolutely and together ; and fhould take care to leave room 
for the artillery, fo that it may advance at the fame time, 
and continue its fire. The attack fhould be made by the 
grenadiers, fuftained by the piquets : they will protect the 
Jfoldkrs who fill up the wdls and the ditch; and as foon as 

Part they find an opportunity of pafling, they will endeavour to Off 1 

get over the entrenchments, fuftained by the whole in. 
fantry ot the column, which will then be diiencumbered 
of the fafeines, hurdles, See. in order to drive the enemy 
from his lines. As foon as there are foldiers enough upon 
the lines to bear the refiftence ot the enemy, the foldiers 
who have the ffiovels and pick axes, and who ought to be 
laft, will finiffi the filling up of the ditch by beating down 
the parapet of the lines, and making an opening fufficient 
for the paffage of a fquadron in order of battle. Then the 
whole infantry of the column that has broke through, will 
pafs and divide into two parts, to let the cavalry pafs? which 
will form under the cover of the fire of the infantry, and 
will not attack the enemy’s cavalry till it fhall have colle&ed 
its whole force together. 

If one of the attacks fucceeds, on the firft news, which 
will foon be fpread throughout the army, all the troops at 
that time ought brifkly to attack the whole front of the 
line, in order to employ the enemy, and prevent his fend- 
ing affiftance to that part that is forced. The referve, 
which is compofed of infantry and cavalry, ought to join 
the troops that have broke through the lines, to fuftain the 
cavalry which is charging that of the enemy, and cannot 
be fuftained by the infantry who palled firft, becaufe it is 
employed in taking the enemy in flank to the right and 
left. In this fituation, when the referve and all the cavalry 
which followed the column that hath paffed, and to which 
others may yet be joined ffiall have palled, it ffiould attack 
the enemy; if it is repulled, it can never be to any great 
diftance, becaufe it has infantry behind it, to fuftain it, and 
by its fire to Hop the enemy. If the lines are forced by 
many columns, the fuccefs and alfo the defeat of the enemy 
will be thereby rendered more certain. 

When the duke of Savoy and prince Eugene, ftill en- 
camped between the town of Pianeza and la Venerie, in 
1706, marched to attack the lines of the French army that 
befieged Turin, they caufed their armies to march in eight 
columns ; the infantry formed the advanced guard, the ar- 
tillery, diftributed by brigades, marched at the head be- 
tween the columns, the cavalry was behind in fix, and out 
of reach of cannon-ffiot. 

I he difpofition of marffial de Coigny in 1744, in order 
to attack the lines of Wiffembourg, of which the enemy 

’ were in poffeffion, was fimilar to this, except that the whole 
of his army had not time to get up; but as the moments were 
precious, he did not wait for it. The army which came 
from Landau divided itfelf into four, which formed the four 
attacks; one of which was at Wiffembourg, the other at 
the mill between that town and the village of Picards, the 
third at the village of Picards, and the laft was made above 
that village, which was entrufted to the Heffian troops. 
His cavalry, which was behind, paffed after the infantry 
had broke through the lines ; but the enemy were then 
almoft either killed or taken, and thole who could favc 
themfelves, retired to Lautrebourg, where their army had 
affembled after having palled the Rhine. It is difficult to 
determine which is moll to be admired, whether the gene- 
ral’s difpofition, the quicknefs and exaftnefs of his eye, and 
his coolnefs in a circumftance fo delicate, or the courage 
of the French troops, who forced thefe lines in lefs than 
two hours. 

As foon as the enemy is beat and abandons his lines, he 
mart be purfued, but with precaution. The vivacity with 
which he ffiould be purfued depends upon the order with 
which he retires : if it is an open country, the general may 
follow him fo long as he fees all clear before him ; but if 
the country is divided with defiles and woods, it would by 
no means be prudent for him to engage himfelf in them 

for 
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Oflfive for fear of any ambufeades being placed there by the enemy, 

Options.jn order to fecure bis retreat : neverthelefs, the general 
Ibould endeavour to make the moll of his vidlory, and Ihould 
never be content to win a battle by halves ; at lead it Ihould 
be carried fo far as to make the enemy fenfible of his lofs, 
and of tendering him incapable of continuing openly in the 
held. 

Eut if the army that attacks the lines Ihould be unable 
to force them, after many repeated attacks, and if the genetal 
percemes that his troops are difeouraged, lie Ihould imme- 
diately retire. If the retreat is made over an open country, 
he fhould begin it by marching off the cannon, the imantry 
next, and the cavalry will form the rear-guard in two or 
three lines; the huffars and dragoons will be upon the flanks 
of the cavalry; if there are any defiles or woods to pafs 
through, the genera.l fhould leave fome infantry at the en- 
trance of them, to fuftain and proteft the cavalry, which 
will retreat by files. If the enemy is in full ftrength, the 
general fhould leave fome field-pieces with the infantry that 
is polled at the entrance of the woods and defiles, which 
will certainly flop the enemy,’s impetuofity : if, on the con- 
trary, the enemy purfues the army with only a few troops, 
it will be proper to charge him if he approaches too near. 
In this difpofition an army may retreat ealily, provided that 
order is obferved, and the movements not made with too 
much precipitation. 

Sect. VI. Of the Attack of a Convoy. 

The fame motive that ought to oblige a general to prac- 
tife every refource of art, in order to conduft the efcort of a 
convoy in ialety, fhould alfo induce him to ufe the fame ex- 
pedients to carry off the enemy’s fubfiftence ; for to deprive 
him of the means of fubfifling, is, in reality, to overcome 
him without fighting. 

An advantageous method for attacking a convoy is, by 
forming three attacks, one real and two falfe. Thofe at- 
tacks are called real which the troops make with vigour and 
in full ftrength, and when their charging is provided for and 
determined ; the falfe ones are when the enemy’s intention is 
only to keep back the enemy, and prevent his fending affifl- 
anee to the troops that are really attacked. 

Thefe attacks, true or falfe, are determined by the fitua- 
tion of the country, and in proportion to the degree of eafe 
with which the convoy may be turned from the road it is in; 
that is, if the general fhould meet with an avenue near the 
advanced guard, which will draw the enemy fome diftance 
from his main body, and which alfo leads to that of the 
troops which attack, it is at that part the real attack fhould 
be made : if this avenue is found at the rear-guard, the two 
falfe attacks fhould be made at the advanced guard and at 
the centre, fuppofing there is an opportunity of attacking 
the centre. Thefe falle attacks ought to be fufficiently nu- 
merous in troops, to be able to employ the enemy, without 
running a hazard of being beaten, and to prevent his fending 
alliflance to other parts. 

If the troops defigned to attack the convoy are fuflioient- 
ly numerous, although divided into three bodies, to attack 
every part at the fame time with equal vigour, the fuccefs 
will thereby become more certain. The elcort of a convoy 
is often more numerous than the troops which attack it; but 
it being certainly weakened by the divifion it is obliged to 
make in order to guard the whole length of the convoy, the 
troops which attack have greatly the advantage, although 
inferior in number, becaufe thofe which they attack cannot 
lend afliftance to the parts attacked, eipecially if attacked 
cn all fides. 

If the road is wide enough, and there is room for a wag- 
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gon to turn, the general fhould rather choofe to attack the OfTcnfive 
advanced and rear guards than the centre, to prevent the era 

enemy’s faving any of the waggons belonging to the rear- "1"~v 

guard, which will undoubtedly be the cafe, if only the ad- 
vanced guard and centre are attacked. If the road is fo 
narrow that the waggons cannot turn about in order to go 
back, the general fbould attack the advanced guard, and em- 
ploy the centre and rear-guard as much as poflible. 

A convoy may alfo be attacked at the opening of a de- 
file into a fmall plain ; then it is again the advanced guard 
that the general fhould attack, though he fhould alfo con- 
trive to have the rear-guard attacked at the fame time. The 
troops in the centre will be confufed, and not know where 
to fend afliftance, becaufe they will hear firing both in front 
and rear ; nevertheleis, the general fliould defer charging 
till part of the waggons are pafled, and the troops of the 
centre are Hill on this fide the defile. An attack, when 
unforefeen, brifle, and fuftained, can never fail of fucceeding, 
particularly when the troops attacked are fo divided as not 
to have it in their power to afliil each other; and if the 
whole convoy is not taken, there is almoft a certainty of 
taking a great part of it, or at lead of fettrng it on fire, and 
hamflringing the horfes, if there is not time to carry them 
off’. 

The fuccefs of thefe attacks partly depends upon the 
choice of thofe places where the troops which are to fall 
upon the convoy are placed in ambufeade ; the moR fecure 
are thofe which are leafl liable to the infpedlion of the ene- 
my’s parties. It is fufficient to have fentries upon the tops 
of the hills, fo that they may fee into the roads, arid give 
notice when the convoy is near the place appointed for the 
attack : then the troops charged with the attack of the rear- 
guard, having nothing more to apprehend from being dif- 
covered by the enemy’s parties, may draw near the entrances 
of the avenues. 

If the ambufeade is difeovered, the condu£l which ought 
to be obferved by the troops compofing it depends entirely 
upon their force and that of the efcort ; neverthelefs, even 
when they are weakeft, the attack Ihould be attempted, 
which, if unfuccefsful, will at leaft have retarded the march, 
of a convoy, for want of which the enemy may be greatly 
diftreffed. A general never rifles much in attacking a con- 
voy ; the objeft of the officer commanding the efcort being 
to condudl it in falety, and to avoid fighting : it is the fame 
with the efcort of a convoy as with a chain of forage, 
the end of which is only to complete it ; and confequently 
the troops charged with them will rather be attentive to 
execute the orders which have been given them, than topur- 
fue the enemy, although beaten and driven ba^. 

When a convoy marches through an open country, there 
fhould be many ambufeades formed: an enemy is lefs ap- 
prehenfive in an open country, becaufe, feeing all before 
him, his fearches become the lefs exadff, in proportion as the 
country is unfavourable for troops to form ambufeades ; ne- 
verthelefs, a genetal may always find fome hollows, heights, 
or places of the fame nature, where troops may be conceal- 
ed. As foon as the convoy fhall be arrived at the place fix- 
ed on for the attack, the general fhould fall upon the ad- 
vanced and rear-guards, in order to take in the whole, and 
to induce, if poffible, the troops in the centre to divide 
themfelves, to run to their affiftance ; then the third amhuf- 
cade muff fhow itfelf, and attack the centre, and endeavour 
to divide the convoy, before the commandant of the efcort 
has had time either to park it or double it up. If the 
general fucceeds in dividing the convoy, and if the troops 
in the centre of the efcort are beaten and broke, he fhould 
detach fome infantry, cavalry, and huffars, in purfuit of 
them; the remainder muff be divided into two parts, in or- 
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™±Z “ •U8fVt,w! tcooPs I:'"R* the convoy; after which 
t ' ^ _ ti*ty mu it join thole who attack the advanced and rear- 

guards. The troops, when re-united, ou.drt to make this 
attack with vigour, and entirely determine the defeat of 
the efcort, and confequently the taking of the convoy. 

-A. convoy that is divided is hall taken, as foon as the 
detachment of the centre is beaten ; becaufe the vi&ori- 
ous troops can be divided, and part lent in purluit of the 
body that is beaten, and the other oart emoloyed to rein- 
force thofe who Hill meet with refinance ; whereas, if only 
one patt is attacked, that which is not attacked can readily 
lend affiftance, efpecially in an open country, where there is 
nothing to prevent either cavalry or infantry from acting, 
and being a mutual afiitbnce to each other* 

A general who would attack a convoy never runs any 
hazard by dividing his troops, in order to divide thofe of 
the enemy : the more the troops of an efcort are divided, 
with the greater eafe will they be beaten. An officer who 
would attack, fhouldknow the llrcngth of the efcort, in or- 
der to regulate the number of his troops by the enemy’s, 
and to. be proportionably ftronger. He who is attacked, 
being ignorant of his enemy’s force, and being charged on 
all kdes, is at a lofs where to fend affiftance, and how to 
take care of every part : he who attacks by the knowledge 
he ffiould have of the country, is enabled to poll his troops 
after fuch a manner as to employ all thofe belonging to the 
enemy, without weakening himfelf. The troops which at- 
tack have certainly great advantages, becaufe, in dividing 
them, they are ftill ftronger than the body attacked ; and 
then they can chooie the place molt favourable for the at- 
tack: whatever may be the precautions taken by the officer 
commanding the efcort, whatever m :y be his vigilance, it will 
be Very difficult for him, confidering thefe different attacks 
and the number of the enemy’s troops, to difpofe his own 
with . {efficient quicknefs to place the convoy in lecurity, 
efpecially if the attack is made with great quicknefs and 
vigour. 

When a convoy is to be attacked as it paffes a bridge, 
the .commanding officer ffiould divide his troops into three 
bodies, placing two of them in ambufeade on that fide of the 
bridge to which the convoy is advancing, and the third on 
the fide from which it is marching. All the three bodies 
ffiould remain concealed, if poffible, till the advanced guard 
of the convoy, the body at the centre, and fome of the" wag- 
gons, have pafted the bridge j when they fhould inftantly 
advance and attack, each that divifton of the convoy pro- 
perly oppofed to it. Three fuch attacks, made at the fame 
time by fuperior force, will have the whole advantage of 
the adfion ; and the more fo as the troops of the efcort be- 
ing everywhere employed, cannot fend affiftance to any par- 
ticular part. If the two bodies which attacked the advan- 
ced guard and the centre ffiould break them and put them 
to flight, there ffiould be troops enough left in purfuit of 
them to finiffi their entire defeat, without any fear of being 
repulfed ; the remainder ought to march to the bridge, and 
caule the waggons that are upon it to be ranged in order, 
and march to the rear-guard, in order to finiffi^its defeat, if 
it ftill continues to make refiftance. 

It is neceffary to obferve, that fome troops ought to be 
left at the head and along the convoy, in order to take 
care that the herfes are not taken off from the waggons, 
and that none of the foldiers or drivers make ufe of that me- 
thod to efcape. 

Il the general has not troops fufficrent'to be divided into 
three bodies, he can place ambufeades to attack only the ad- 
vanced guard and the centre. This muft be done with vi- 
gour, but not till the troops of the centre ffiallhave paffed ; 
and the attack fhould always be executed by the infantry 

. ? k * Part II 
with the bayonets fixed, and. without firing, and by the ca- OSenfi,ei 
valry, huffars, and dragoons, fword in hand. The gene-Temioni1 

ral fhould not then ftay to make priLoners ; but fhould nut 
to death all thofe whom he finds armed. If the two firft 
detachments are beaten, he ffiould march with the remain- 
der to the rear-guard, which, not being ftrong enough to 
refift a body of troops much more numerous, will undoubt- 
edly betake itfelf to a retreat. As ft Is the convoy, and 
not the troops of the efcort, that is the principal object, the 
general ffiould leave only fome troops of huffars to purfue 
the rear-guard ; he ffiould make the waggons file off as faft 
as poffible, and condmSt them the neareft way to the camp 
or the neighbouring town; or if this cannot be done, he muft 
burn them ami carry away the horfes. 

Sect. VI. Gf the Attack of green and dry Forages. 

Next to the convoys, the forages become moft neceffary 
for the fubfiftetice of an army, as it is by them that the ca. 
valry is fupported ; and if a general can contrive to deprive 
the enemy of them, or to moleft him in the making of 
them, his cavalry will foon be without refource, his infantry 
without baggage, and his artillery without the means of be- 
ing conveyed. 

rJ he detachment deftined to attack a party on a green fo- 
rage, made in an open country, ffiould be compofed of in. 
fantry, cavalry, and huffars : the infantry ffiould not appear, 
but ought to remain in ambufeade in fome hollows, behind 
fome hedges, or other favourable places ; and it fhould be 
careful jjot to ftiow its arms; becaufe, by the glittering of 
the fteel, they may be difcovered : the cavalry ffiould be di- 
vided into two bodies, three quarters of a league one from 
the ether, taking care to be able to join in cale of neceffity. 
As for the huffars, they ffiould be diftributed about in many 
fmall detachments to the right and left, and in the centre 
of the two bodies of cavalry ; upon one of the flanks there 
ftould be a mote numerous body of huffars placed in am- 
buffi, at a greater diftance than the fmall detachments. 
Every one of thofe fmall troops ffiould have a number of 
trumpets with them ; and when the chain is formed, and 
the foragers fpread over the plain, a part of thefe detach- 
ments ffiould leave the ambufeades, making a great noife, 
and attack thoie belonging to the enemy which are advan- 
ced ; and thefe detachments will charge them with fo much 
the more vigour, as they will be fuftained by the large body 
of huffars in ambufeade behind them, and which ffiouid march 
to fuftain them, and attraff the attention of the officer com- 
manding the efcovt. It may happen that this firft attack, 

‘made on one fide only, may induce the enemy to unfurnifh 
the chain in fome place, by which it will confequently be 
weakened ; and if fo the other detachment of huffars ffiall 
inflantly advance, followed by one of the bodies of cavalry, 
in order to attack that part that has been unfurniffied. If 
the enemy, more prudent, does not weaken the chain in any 
particular part, but contents himfelf with making the reierve 
march to the affiftance of the troops which have been at- 
tacked, the fecond attack ought always to take place ; but 
in order to employ the enemy everywhere, the fecond body 
of cavalry fhould march and attack the centre. This at- 
tack ought to be made with great brifknefs fword in hand, 
whether the enterpriie fucceed or not: if it fucceed, a great 
advantage may be drawn from the rout of the chain. Whillt 
the cavalry and part of the huflars are purfuing the troops 
of the chain, the other part fhould fall upon the foragers, 
where they will without doubt find but little refiftance. If 
the attack do not fucceed, and that, by the good difpofi- 
tion of the troops of the chain, the detachment has not been 
able to force it, it fhould retire to the infantry that has re- 

mained 
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0Afi/« nmlned behind in ambufcade n this infantry will facilitate the 
M!*'1*'retreat of the cavalry and huffars. But fuppofe that the 

enemy, too eager, is carried away by this fir ft. fuccefs, a 
great advantage may be derived from his imprudence, by 
attacking him refolutely. The. whole ftrength, and each 
body being united, it is to be imagined, and even hoped, 
that the advantage will turn on the fide o* thofe troops 
which were icpulfed but a moment before ; and the more 
fo, as the general commanding the chain can have purfued 
only with his cavalry, his huffars, and dragoons; becaufe his 
infantry will have remained in the pofts which it occupied, 
either to guard them, or to fuftain the horfe, fuppofing they 
fhould be repulfed. 

If the forage is made in a mountainous country, the in- 
fantry muft aft alone, the cavalry being only neceftaiy when 
it can have ground on which to a6f, and fuftain the infantry 
in cafe it is repulfcd ; the infantry thould attack the ave- 
nues and the heights, and poffefs itfelf, as much as poffible, 
of thofe which have the greateft command, and make the 
attack in many places, as in an open country, i hefe dif- 
ferent attacks render the enemy undetermined with regard 
to his difpofitions ; he does not know where to fend abid- 
ance ; the uncertainty of the ceneral becomes vifible to every 
officer, and communicates itfelf to all the troops; and thence 
proceeds their confufion, and confequently their defeat. 

The prifoners and horfes that have been taken ffiould be 
fent off fir ft. with an efcort; the reft of the troops will re- 
tire immediately after by the fhorteft road. It is cruelty 
to abandon the wounded, whether friends or enemies ; and 
as the detachment has undoubtedly found, within the cir- 

. cumference of the chain, fome waggons with horfes to tnem, 
they ffiould be made ufe of-to carry off the wounded, who 
ffiould alfo be lent on befpre ; if there are no waggons, the 
detachment muft take them from the neighbouring towns. 

The attack of a dry forage is conduded nearly in the 
fame manner as that of a green one ; but it is often neceila- 
ry to employ a greater number of troops; becaufe, as the 

l forage is made in the villages, it is almoft a certainty they 
will all be guarded by infantry fuftained by cavalry ; where- 
as the chain of green forage is formed with a much greater 
number of cavalry than infantry, unlefs it ffiould be in a 
country where cavalry cannot ad. It is difficult to force 
the villages where infantry is fuftained by cavalry whereas 
it is eafy for cavalry to attack each other in a plain, where 
the affair is immediately determined ; but it is not fo foon 
decided when entrenched infantry is attacked by infantry : 
but whatever refiftance a commander may find, he fhould al- 
ways attempt to force it. As tne principal objed is to 
prevent the forage, it is obtained by attacking the chain 
briikly and in all parts; becaufe it is certain that the gene- 
ral commanding the forage will caufe the foragers to at- 
femble ; or elfe, feeing the chain attacked, without waiting 
for an order, they will of their own accord difmils, and hy 
toward the camp : but whether they affemble, retire in ci- 
der, or ffiift for themfeives, the end is anfwered, and the fo- 
rage is left unperformed. If by their flight the commanutr 
cannot hope to make any prifoners, he mult keep the tioops 
of the chain at bay fuch a length of time as to make it im- 
poffible to continue the forage for that day : he fhoul even 
if poffible endeavour to force them to retire ; which if they 
do, he fhould puriue them long enough to be certain of 
their retreat, and then colleft all the waggons from the 
neighbouring villages, caufe them to be loaded with the fo- 
rage intended for the enemy’s army, and cendudt it to. the 
tamp ; if they do not retire, the commander muft icmain m 
fight of them during the night, and fend to the camp to 
demand a reinforcement of troops, in order to oblige the 
enemy to retire. For the fame reafon that a forage ffiouio 
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not be abandoned till the laft extremity, the troops that OffenGve 
would prevent the enemy ffom attacking it«|ffiould be abto.- nious. 
lately bent upon it, at the fame time without expofing ~^v 

themfeives to the danger of being beat by any affiftance that 
may come from the camp to the troops belonging to the 
chain. 

Sect. XI. Of the Pajfage of Pdven- 

There is hardly an operation of war more difficult t!nn 
the paffage of rivers, whilft war cannot be carried on in 
countries where there are not rivers to be paffed. 

Rivers may be paffed by fwimming, by fording, or upon 
bridges ; but fmall bodies alone can pafs with fafety by 
fwimminf, and, unlefs tire ftream be very ffiallow, none but 
the cavalry ffiould pafs at a ford ; for it is furcly much bet- 
ter to throw over a bridge or two, than to expofe the infan- 
try to the fatigue of wading through a deep current, or the 
artillery and baggage to the danger oi being damaged by 
water. When a ford is difeovered and intended to be made 
ufe of, it fhould be feenred in every part, and the foldiers 
employed for that purpofe ffiould be furnifhed with proper 
inftruments to clear the bottom of every thing which may 
retard the paffage. Its banks fhould hkewife be examined, 
that it may be known whether they are of diiiicult or eaiy 
accefs, and whether the ground on the other fide be marffiy, 
or fuch as will permit the troops to form immediately on 
their landing. When bridges are to be built for the paf- 
fage of the army, they muft be laid upon boats, pontons, 
piles, or wooden horses (fee thefe articles) ; or in fome 
cafes rafts may be employed inftead of them ; and when a 
general is furmffied with thefe neceffaries, he will pafs the 
largeft river, in the abfence of the enemy, without difficulty 
or the lofs of a man. 

It is not, however, to be fuppofed that the enemy will 
be abfent. When a country is invaded, the army that is 
defending it will endeavour to meet the invaders with the 
greateft advantage ; and as in the paffage of rivers the ad- 
vantage is wholly on the fide of the defenfive army, the ge- 
neral commanding it fhould there, if poffible, oppofe the 
enemies of his country. We fhall therefore, in this fedftion, 
treat, 1/?, Of the defence neceffary to be made for oppofing 
the enemy, and preventing his paffage ; Of the means 
which a general fhould employ in order to facilitate the paf- 
fage, notwithftandiag the enemy’s oppofition ; and, ^d!yt 
We fhall demonftrate by fafts the fecureft methqd of re- 
treating. 

I. It would be impoffible ^ to run through every precau- 
tion that can be taken to difpute the paffage of a river; we 
ffiall therefore confine ourfelves to the principal ones, by a 
fuccinft relation of the different fyftems of the authors who 
have treated on that fubjeft. 

The firft precaution to be taken, according to the cbe- . 
valier de Folard, is, to draw off all the boats which are up- 
on the river ; to obferve whether any other river has a com- 
munication with it : to examine the courfe, the windings, 
and the moft acceffible parts of it; to raife good redoubts 
near the banks ; to render the bottom uneven by means of 
facks and bafkets filled, with ftones, large trees with their 
branches, and by flopping them with flakes. 

To this precaution may be alio added another, which, 
executed with exaftnefs, may produce great effects that is, 
to throw whole trees with their branches into the river, not 
fo heavy as to fink to the bottom, but whole fize and quan- 
tity ffiall be fo confiderable as not to be eaiily flopped ; 
their branches ffiould alio be interwoven, and formed hke a 
chain from one bank to the other ; they ffiould be held faft 
till the enemy’s army is engaged in the fords or upon the 
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thcy niould be let into the current, the qincknefs of which will increafe the force of this kind 

moving bank, which will overturn every thing it meets 
with, foldiers, baggage, horfes, bridges, and boats": in (hort, 
nothing will be capable of withttanding it, if there is any 
degree of rapidity in the torrent. This method is pointed 
out in M. de Puyfegur as levelled againft bridges only. 
J o avoid alfo giving any fufpicion to the enemy, this chain 
ol trees can be placed upon the bank of the river, of which 
fome engineer muft have been careful to take the dimen- 
lions before-hand ; and when it fhall be nearly the fame lize 
of the river, and the enemy is paffing, it muft be held at 
one end, whilft it is fhoved off by the other ; the whole of 
it will be taken by the current, which, without any other 
f.inftance, will direft it againft the enemy. 

In regard to the troops defigned for the defence, the heft 
method, according to M. Folard, is to form fmall camps of 
20v-0 or 3000 men, a league diilant one from another, with 
patroles and fignals from one to another; to have canoes, 
in order that the river may be croffed filently in the night 
by foldfers, who will endeavour to make fome prifoners, and 
vvho will alfo hften in order to diicover whether the enemy 
is preparing to march. A general fhould particularly en- 
deavour to poffeis himfelf of the iflands, if any, under cover 
of which the enemy may attempt the paffage ; and if the 
general can be certain that the enemy’s intention is to throw 
over a bridge where they are, in order to fet out from 
thence, to fave fo much of the way, the general will by this 
means affure himtelf of the place where the enemy will at- 
tempt the paffage, which circumftance will be almoft fuffici- 
ent to prevent him. 

But in order the better to explain the manner in which 
a river fhould be defended, let two armies be funpofed, 
one of which, confifting of 40,000 men, defends the 
panage againft another of 60,000. This laft is divided in- 
to thiee bodies ; that of the centre confifts of 40,r 00 men, 
and the two others of 10,000 each : the centre-body is en- 
camped nearly oppofite to the place where the paffage is 
intended to be effefted ; of the two bodies which are upon 
the flanks of the centre, one will ferve to keep the enemy in 
fu(pence, with relation to the true place where the paffage 
is defigned. They ought to be continually moving, fome- 
times at a diftance from the main body of the army, and 
pretend to throw bridges higher up, or lower down, in or- 
der to induce the enemy to divide and feparate the diffe- 
rent bodies of his army in fuch a manner, that they can 
no longer be of afliftance to each other, or be in a condi- 
tion of oppofing a iuperior body of troops that may attempt 
the paffage. 

1 he army defending the paffage is divided into many bo- 
dies ; three of 10,000 men each, at a league diftance from 
one another, and two others of 5000 men each, compo- 
ied of the light troops, both horfe and foot, and dra- 
goons, encamped at half a league upon the two flanks of 
the army. 1 he communication fhould be preferved be 
tween each feparate body, and conftant patroles kept upon 
tfie fide of the river, which ought continually to crofs each 
other ; and detachments of huffars upon the right and the 
left, both up and down the river : the general is alfo fuopo- 
led to have planted batteries of cannon, in different parts 
upon the fhore ; and to be poffeffed of two iflands which he 
has fonified, and in which he has alfo placed troops and can- 
non : in ftiert, he is fuppofed to have taken every advantage 
of ground for rendering the paffage difficult to the enemy, 
and to oppofe troops to him in every part where he may at- 
tempt it. ' 

See Plate DX1X. fig. 1. where A reprefents the camp of 
the mam army, divided into three parts, for the defence of 

^ Parti the river. B, The camp of the light horfe, light infantry 0 J' 

vina^00118/?0^ thr rn?3r°f ths C’ C2ftlc and 'V'atio, viHage, guarded by light infantry. D, A town occupi- 
cc by the infantry belonging to the army. £, Bndre 
broken down. F, Iflands occupied by imantry. G, Polls 
or infantry diftnbuted along the fide of the river. H R-n 
ttnes eftablifhed along the fide of the river. I, Pofts of ca. 
vairy to keep up the communication between the camps! 

, Budges conftruaed to prderve the communication of 
the iflands. L, Bridges conftruaed for the communication 
or the camps. 

If, notwithftanding all thefe obftacles, the enemy attempts 
the paffage, he fhould be attacked as he debarks; and it k 
for this reafon that the defending army fhould notbe divi. 
ded into very fmall bodies, which, too weak to re(ift*a fime 
nor number, will be eafily routed. In attacking the etc 
my, there is no danger to be feared from their cannon, 
vvh.ch they cannot make ufe of without annoying their own 
troops ; whereas the Cannon planted upon the fide of the rr- 
Vt,r: t0

(
dtfend -the P;-ffaSe’ can always upon the troops winch follow, in order to fuftain thole who attempt the paf. 

age: there fhould alfo be infantry placed near tliefe b?tte~ 

2lTy pS. ’ an<1 t0 flMk fUCl' 0' Ihe 

There yet remain many flratagems to be pradifed on 
thefe occafions .* a general may make ufe or thole mention- 
ed m the fedion which treats of ambufeades; and they 
mould be particularly direckd againft fuch places as are 
iuppofed to be molt favourable for the enemy. The hffto- 
ry of prince Eugene, whom the chevalier Folard ftyies a 
great traverfer of rivers, furnifhes many examples. 

I he general fhould be particularly attentive in difturbing 
he enemy when conftruding his bridges ; which appears 
he more piadicable, as the bridge is never properly efta- 

blifhed, ,f not guarded at each end: befides, by the aflift- 
ance O- artillery, the enemy may be eafily prevented from 
going on with his work. M. Feuquieres indeed relates ex- 
amples, where the enemy hath not been able to prevent the • 
bridges from being built under their very nofes; but befides 
the rarity of thefe examples, the precautions he ufed are a 

takings’1 VinCin^ Pr°0f Gt thC difficuIty attending fuch under. 
A prudent geneial, and one who is himfelf acquainted 

with the river, of which the enemy would attempt the paf- 
lage, is guided by its depth, by the difficulty of gainiu, its 
banks, and in proportion to its lapidity ; he often pretends 
to be inacftive permits the enemy to throw his bridoes over 
it, and waits till he is in the middle of his paffage : at which 
time he makes a furious fire upon him, fpreads diforder a- 
mongft his troops, and overthrows his ranks ; and the ene- 
my, befides lofing a_ great number of men, alfo fails in the 
luccels or his enterprifr. 

II. With refpea to the means to be employed for paffing 
a river in the face of the enemy, it is to be obferved! that 
the general who attempts fuch a paffage, ought, in the firft 
place, to be very certain of the fteadinefs of his troops. He 
fhould place the moft intrepid in the front, in order to en- 
courage t ole who follow them : on fuch occafions every 
thing is to be apprehended from ill-difciplined troops, who, 
as loon as they are engaged in the river or upon the 
bridges, having no longer any place of refuge to fly to, will 
be difeouraged, and fpread the panic throughout the whole 
army. 

If the army paffes upon two bridges, it is impoffible 
to take too much care for their fecuiity: hiftory is filled 
with fatal examples of bridges falling under the weight of 

r^0^3' vi't t^C &reateft dangers ever experienced by Gaar.es XLI, was when, having caufed a bridge to be 
thrown 

a 
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fcli' thrown acrots the Viftula, the wood which had been made 
tit. ufe of t einr too weak, and the timber work ill fecured, 

the bridgt broke down whilfl the king was pafling. Charles, 
the prince of Wirtemberg, and many others, fell into 
the water : the king, having caught hold of a piece of the 
timber that was floating, was carried away by the current. 
The troop4- which had already palled found themfelves at 
the enemy’s mercy, who might have deitroyed them ; but 
they did nothing, fays the hiftorian Nordberg, fecaufe of 
the heights of which the Swedes were in pofleffion, and 
from whence they kept a Are upon the Saxons. Was it 
not rather an inftance of the good fortune which ufually at- 
tended that intrepid prince ? 

It is probable, when a river is palfcd upon bridges in 
pretence of the enemy, that they have been built before his 
arrival, and consequently there has been time to entrench 

i them at each end, but particularly on that hde next the enemy. 
1 Thefe entrenchments fliould be made in Inch a manner as 

to prevent the bridges from being flanked by the enemy’s 
caution ; therefore, inftead of the entrenchmwus ufual at the 
heads of the bridge, fuch as a horn-work, a crown-work, 
ot a hall moon, the general fhould caufe redoubts to be 
thrown up, the farthelt of which fhould be 400 yards di- 
flance, and oppoflte to the bridge ; and the others fhould be 
thrown up nearer to the banks of the river, forming a fe- 
micircle : in order for their better defence, the general Ihould 
follow the fame difpofltions which have been laid down in 
the preceding part. If there are many bridges, they Ihould 
be conftrufted as near each other as poffible, that the lame 
redoubts may equally lerve to cover them : the reafon of 
thefe redoubts being placed at a diftance from the bridges 
is, that, as the troops pals, they may have room to form, 
and luflain tbofe occupying the redoubts. I’hefe redoubts, 
it mull be acknowledged, require a greater degree of labour 
than is requilite for the conftru&ion of a half-moon, or even 
a crown-work ; but it leems impoffible to paf» a river upon 
bridges in prelence of an enemy, however ftrongly they may 
be entrenched,, if there is not fpace enough left between the 
entrenchments and the bridges to contain a number of 
troops fufficient to oppole the enemy, and to £i,ive time tor 
the remainder of the army to pals. Labour Ihouid never 
be confidered when an enterprife is fuccefsful; a general, 
therefore, Ihould never fpare any pains for the attainment 
of his ends, but Ihould take every precaution neceflary for 
fuccefs, without troubling himfelt about the time and the 
labour it will coll : the glory of having forced the enemy 
to leave the pafiage open to him makes fufficient amends 
for the trouble he has given himfelf in order to attain it. 

Suppofe an army ot 60,000 men would pafs a river, 
guarded by an army of 40,000. Let it alfo be iuppofed, 
that the array intending to pafs has got the llartol the ene- 
my, either becaule he was not yet arrived, or became he 
has been amufed with marches and counter marches ; that 
the general has alfo had time to conltrudt three bridges, 
and to entrench them in the manner above-mentioned : he 
mull begin the paflage by cauflng the redoubts to be oc- 
cupied, by a battalion, or half a battalion, according to their 
fixe; and he mull plant cannon between tbofe redoubts, 

I with infantry to guard them. Thefe dilpofitions being 
made, the army mull march in three columns ; the centre 
column mull be entirely inirantry, and the other two conm 
poftd of infantry and cavalry. As the infantry palfes the 
bridges, it mull divide, and form columns, confining of four 
battalions each, which mull pafs between the redoubts, ha- 
ving cannon upon their flanks : the cavalry mull pafs to the 
right and left through the interval of the two redoubts near- 
eft the river, and form in order of battle upon the flanks of 
the columns; the right wing with its right towards the ri- 
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ver, and the left with its left. When all thefe columns OfFenlive 
fhall be formed, and ready to march towards the enemy, ()Per^tloriSi; 
the right and left of the two lines of cavalry mull fuftain 
it; and the right of thofe of the right, as well as the left 
of thofe of the left, will march to put themfelves in a line 
in prefence of the enemy : in this pofition the army mud 
march towards the enemy, and attack him, if he is fo rafh 
as to hazard an adtion ; and if he fhould retire before the 
array is entirely palled, the paflage will be the more eafily 
effedted. 

See Plate DXIX. Pg. 2. where AAA are bridges of boats. 
B, Redoubts which cover the bridges. C, A battery, un- 
der cover ot which the infantry work at the conftrudlion 
of the redoubts. D, A battery to prevent the enemy from 
annoying the army on its march. E, The march ot the 
army. F, The artillery diftributed among the brigades of 
infantry. G, Infantry, forming in columns to open on the 
oppoflte fide through the intervals of the redoubts. H* 
March of the columns into the front of the redoubts, where 
they halt in order to give time for a part of the cavalry to 
form upon its flanks. I, A battery eredlcd to facilitate the 
forming of the cavalry. K, Cavalry, which, in gaining the 
oppojite fhore, forms in order of battle, and polls ittelf upon 
the flanks of the infantry. L, Itight battalions in column 
upon the right wing of the army, to go and examine the 
village, and attack the enemy in it, in cafe he Ihould be 
palfeffed of it. M, HulTars and dragoons, who have taken 
polFeffion of the height which is on the left wing ot the ar- 
my. N, A brigade of infantry polled next the height, co- 
vering the left wing of the cavalry. O, the difpoutionoi 
the army marching up to the enemy. 

From this difpolition it appears, that the army which at- 
tempts the paflage is aim oft certain of fucceeding ; it is 
flickered behind the redoubts during the paflage of the 
bridges ; it has ground to form itfelf upon, and to Ihow it- 
felt in full llrength. But it is feldom that a general has- 
time to build the bridges and entrench them alter this 
manner, when the enemy is on the oppohte iide wgh an in- 
tention of difputing the paflage : fo circumllanced, he mull 
endeavour to iind lome fords, and, under flicker of one or 
more iflands, conllruft a number of rafts behind them; he. 
mult endeavour to keep the enemy at a diitance from thofe 
places by marches and counter-marches ; and when that io 
done, he mult caufe the cavalry to ford- over with grenadiers 
and labourers behind them ; thele labourers muft throw up 
entrenchments as fall as they can, wliilft frelh infantry is 
caufed to pafs over upon rafts. Provided thefe entrench- 
ments can Hod the enemy for iome time, and contain infan- 
try enough to refill him. the remainder of the army will be 
very icon palled : the cavalry will at the fame time pafs at 
the fords which have been difeovered, in order to cover the 
flanks of the infantry ; when it will fpread over the plain, 
being itielf protedled by the infantry, as it leaves the en- 
trenchments in columns. 

The paflage of a river cannot be fafely attempted, if the 
general does not provide for a defence, and take infinite pre* 
cautions to proteift the army in its palfage. 

All that authors have laid upon this fubjedl, arifes from 
this principle of Vigetius, which they feem to have com- 
mented uoon, and to which they have applied different ex- 
amples. “ As the enemy (fays he) are accuftomed to form 
ambufeades, or to attack, openly at the p illage of rivers, the 
general Ihould poffels Kimlell beforehand ot a good poll on 
the oppofite fide, and entrench himfelf even on that on 
which he already is* to hinder the enemy from attacking his 
troops, feparated by the channel of the river ; and ilill, in 
order for greater fecurity, the general fliould caufe the two 
polls to be entrenched and well palliladoed, that in cafe of 
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offenflve an attack, he ttiay be able to fuftain Ti-v, f * 

without great lots- n the efforts of the ene- P^eers, to pafa ft 
It may not be improper, in this place, to relate a difpofi. 

tion of M. de Valiere s, formed upon this principle. ? 

A M ‘r'iAfte'’ t!?e canRon are planted, a parapet fliould be raffed upon the banks of the river, 200 yards 
in length or thereabouts, behind which feme infantry feouH 
be immediately launched from the centre of the oar*pet 
and feme feidiers with labourers fent over, who muff imme! 
diatdy ered a ftnall half moon; as foon as that is done, 
more feidiers fhould be fent in order to defend it in cafe it 
fhould be attacked ; more labourers fhould alto be fent to e» 
rett another half-moon, both upon the right and the left 

“ If the labourers are not annoyed by the enemy they 
feouldatthe fame time ereft an horn-work, whofe wings 
thould be flanked by the flrft parapet, and % cannon plarft. 
Cd 'J1 11; U t,he J

nv
r
er 58 fo that the wing of the horn- 

work cannot be defended by mufquetry, it muft be defend- 
ed trom the half-moon, made from thence to the water.” 

In the mean time, the general fhouid caufe the bridge to 
be continually worked at; and, as feon as it is finifeed, make 
the troops pais over it, if the enemy is not in fight; but if 
be is, tue horn-work muft be completed, to prevent the 
enemy from tailing upon the troaos as they pafs. The 
horn-work being made as ftron.g as is judged neceffary, as 
much infantry as it will hold fennM 

Par 

o , , .rr Jl‘uscu iwccnary, as 
infantry as it will hold fhould be lodged in it, with 
eio-pieces 5 and as the cannon upon the riling will 

much 
feme fel 
keep the enemy at a diffance, the general may order the ca- 
valry to pais ; but dill all this cannot be effeaed but be- 
fore an army very inferior. If the enemy’s army ks of fe- 
penor force, the fafeit method is to try a paffage at feme 
farther dihance, ftill keeping the army m light as long as 
poinb e, and concealing from the enemy that any troops 
nave been detached. r 

it is impoffible to forefee every ftratagem that may be 
empmyea, as they depend upon many circumftances ; but it 
is always right to fend, if poflible, feme trullv fpy to difeo- 
ver the enemy’s pofition on the other fide of (he river, what 
obitacles he can place m the paffage, what methods are to 
be ufed to avcid them, and what parts of the bank are mod 
accemble or heft guarded. 

A general fhould make many falfe attempts, particularly 
at thofe parts where he lead intends pafling ; they fhould 

made as fecretly as pofuble ; and alfo, in order to deceive 
the enemy,, the general may throw-over two or three bridges 
p-t hazard, in fight of the enemy, at thole very places where 
he has refelved not to pafs ; the enemy’s whole attention 
will be directed to that fide ; and a conftant fire fhould 

(,>n h
f
im, frOR1 the other fide, fo that he may not be fmdrudfu! of the dratagem. There is ho doubt of thefe 

bridges being taken, which is of no confequence, provided 
the enemy is amiffed, and the general has time to throw over 

c-rTpaf bnf^e at a <^^ance from tllat place, by which he 
We cannot pretend to recapitulate every dratagem which 

a genera1 may pradife; in the hittories of prince Eugene 
and Charles XII. the reader may fee the different methods 
which they made ufe of; it will be fuffeient here to relate 
the rules laid down by Montecuculi, with feme modern ex- 
amples, by which they feem to be corroborated. 

1. The general mud plant artillery upon the bank oppo- 
fite to the poft he intends taking ; which will be attended 
with great advantage, if the river forms a re-entering angle. 
Md ,f there 1B a„y fo,d near it. 2. In proportion as “he 
conftrnaion of the bridge advances, he fhould pod feme in- 
fantry wpon in order to keep a fire upon the oppofite 

, 0,re‘ ,?• When Jhe brid^e is completed, he mud caufe a fcody o. m antry, feme cavalry, feme field-pieces, and feme 

L ., - ,     in order to fortify the head of tW 
ndge on the other fide. 4. The general muft take great Oper 

care that the enemy has not poded armed barks, or other —■ 
mcchmes, to break down the bridge when half the army 
, 1 Pa^d- 5* It the general would preferve the brick/ 

in i^ ft>rtlfy 11 31 b°th ends, and Place Efficient guards 
in 1743, .prince Charles intending to oafs the Rhine 

kept a continual fire upon all the French pods from 11 
o clock at night till three in the morning, in order to con- 
cealhis real defign with regard to the paffare. Marlhal 
de Coigny affembled his army in three large bodies, and la- 
ail night upon his arms, the only prudent itep he could take 
on that occafion. By this difpolition he found himfdf in 
a condition of tranfporting himfelf oppofite to the ills of 
rfemm.c, of which the enemy was in poffeffion ; and it i8 
well known that they ended the campaign there, without 
bein g able to penetrate into Alface. 

The number of columns ought to be regulated by the 

a-Lfi1 , the Iord» or b7 number of bridges that a*-« eitablimed. 0 

T,he
J l

hirlT
of June I747» at day-break, the army com- manded by M. de Belkrfle paffed the Var in five columns-, 

t ms paffage was effeaed without any refidance on the part 
o? the. enemy, and M. Belleifie had 15 men drowned, a!. 
though there was a. chain formed of peafants, acquainted 
mrn t^e r°rdf,» to the march of the columns, and to amit tne foloiers who were carried away by the rapidity of 
the current. r 7 

. A11 PEpges of this nature, whether in a march, in defence, or for an attack, may be forefeen. A gene- 
ral may, at a didance, make all the preparations necelfary 
for thefe operations; he may anticipate or forefee the 
dffpofitions of the enemy ; in regard to a retreat it is other- 
wile ; for although it may have been provided for, a gene- 
ral cannot be certain whether it can ‘be effeaed after the 
manner he hath intended befides, he mult, in a retreat, 
unite ah the different difpofitions already mentioned : the 
lead negligence becomes irreparable, and gives the enemy a 
very great advantage. A moment fed, a movement difeo- 
vered, may alfo be the caufe of a rout, and render the re- 
treat impoffible, or at lead very bloody 5 therefore if a ge- 
neral, in thefe circumftances, has not'a perfedt knowledge 
o the river he has to pafs, if he has not been careful to pre- 
ferve the bridges, or to keep the materials and inftruments 
proper for the throwing over of new ones, he will be unable 
to pals in fight of the enemy. Xenophon’s retreat with 
the 10,000 Greeks, furnifhes examples of the oaffagesol ri- 

\7t7u' ^ b a general fhould always have prefer.t to his view, V\ m-t prudence, what ac -ivity in founding the fords himfdf, 
whenever he met with any dream or river to be eroded! 
Yv nat orders to prevent confufion among hi& troops, and what 
ftratagems to avoid being reoulfed ! ~ 

If a general is certain of‘returning by the fame place at 
which he has formerly paffed, the bed way would be, as Vi- 
getius fays, to have the bridges guarded, and to eredf a fort 
wit 1 arge ditches at the head of each, for their fecurity, and 
to place troops in it to guard the bridges and the paffage, 
as long as. ffiall be thought neceffary, 

Gms circumftanced, a general fhould entrench the heads 
of the bridges in the manner already directed ; and that the 
tioops may pais the bridges without confufion, according 
ns one brigade of infantry ffiall enter the circle formed by 
the redoubts, another fhal! pafs the bridge, and that which 
enters fhall take poffefiion of the polls which that which 
paffes occupied; he muft be careful to eftablifn batteries of 
cannon to the right and the left, on the other fide of the ri- 
ve;, to flank the redoubts, and defend the approach to them; 

fo 
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,nflf*LO that when the whole army (hall have pafTtd, the troops 
atiuHHjvho occupy the redoubts may retire with eale. The ca- 
V'^/alry will palt the bridges without Hopping behind the re- 

ioubts. - 
In a retreat of this kind, the infantry fhould march in co* 

1 , umn, and the cavalry in order of battle, upon the flanks of 
1 he infantry. Before the march is begun, fome troops mult 
‘ >e fent to occupy the redoubts ; and as foon as they fhall 

>e in pofl’efBon of them, the army will put itfelf in march, 
! nd proceed towards them. The cavalry of the right mult 
’ >afs over the bridge neareH to it, and that of the left will 

lo the lame. The columns of infantry mult enter by the 
: paces which are between each redoubt; the grenadiers and 
1 he piquets mult remain, in order to fuitain the troops oc- 

:upying the redoubts : lome pieces of cannon fhould alio 
1 he left to fire upon the enemy in cafe he fhould approach 
1 no near; the columns mult pafs over the three bridges; 
1 he grenadiers and the piquets mult alio draw near the 
( flflead of the bridges at night-fall; the troops occupying the 
‘ edoubts mult quit them filently, and pafs the bridges; they 
I null be followed by the cannon that has been left during 
; he day ; the grenadiers muft. pais lait of all; after they are 
i tailed, the bridges muft be broke down. This may be ea- 
; ily executed, provided order and filence are preferved ; but 

f the enemy entertains the lealt fufpicion of the redoubts 
teint; abandoned, he will come in full ftrength to attack 

( he troops (till remaining on that fide. Thele troops, too 
r- reak to reflit a fuperior number, cannot avoid being beaten, 

laughtered, or drowned, the cannon taken, and the bridges 
lurnt. 

For greater fecurity, the grenadiers and the piquets may 
;e furnifhed with chevaux-de-frife, which will make an en- 

i renchment, till the troops which occupied the redoubts are 
' (.tire A retreat never merits the epithet ofpW, except 
' t is performed with order, and with the lofs of as few brave 

: cn as pofiible, to fave the reft of the army. 
In every enterprife formed by a gener?.l in difficult places, 

i he muft, according to M. de la Valiere, provide for his re- 
teat. In retreats of all kinds, adds the duke of Rohan, a 

; eneral cannot be too attentive to render it fafe, and to 
i void diforder : when it is the effeA of his own choice, it 

'ught to be made fo early, and fo expeditioufly, that he 
■fiay not be under a neceffity of fighting, 

i During the paflage of a river, or even after a general has 
lafted it, if he fhould be repulfed? the retreat becomes very 

i " iflicult, and cannot be performed without great lofs ; it is 
; or that reafon that many generals, who have been miitrull- 

ul of the firmnefs of their troops, have burnt their fhips in 
i he port, in order to animate them to victory, from confi- 
• I Fling the impoffibility of retreating. 
i The following retreats by M. Saxe acrofs rivers, will give 

he reader fome notion how fucli enterprifes ftiould be con,-' 
: 

1 lu&ed. 
In the campaign of J742, the difpofition of that com- 

t nander for paffing the Danube owed its whole fuccefs to 
ecrecy, to his addrefs in profiting by circumftances, and 

: mrticularly to a very thick fog. 
1 The two armies were encamped two leagues diftant from 
( ach other, and the light troops fkirmiihed together the 
, vhole day. At feven o'clock at night, count Saxe fent for 
! he general officers, furniihed them with inftrutlions, and 
, aufed the guards to be doubled. At nine o’clock, the 
; >aggage filed off over two bridges ; one of rafts and ano- 
( her of piles : after which the infantry pafted, and the gre- 

ladiers, who formed the rear-guard, cut down and burnt 
, he two bn’dges. The enemy advanced in order to charge 
, iis rear-guard; but 18 pieces of cannon that had been 

danted beforehand, very foon filenced the fire of their 
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mufketry, and he loft not a Angle man. At day-break the Cfienfive 
army formed in order of battle, upon two lines, in order to 
give time for the Imperialifb to retire from Piddling; and V'"*—1 

as foon as they had joined, the .army put itfelf in march in 
four columns. 

It is particularly neceflary, either in paffages or retreats, 
to be acquainted with the nature of places, and if they are 
fit to furnifh the timber neceffary for making rafts and 
bridges. In Germany, and countries where wood is very 
plenty, in order to pafs with greater expedition, a general 
can make ufe of rafts or flying bridges. (See Flying 
Bridgf.) Two may be placed, one upon the right, the 
other on the left, of a bridge built upon piles ; by which 
means three columns can pafs at once. It fhould be ob- 
ferved, that the flying bridges are by no means fccure 
againft torrents. 

In 1742, count Saxe having beforehand poflefted himfeif 
of Thonaftaug caufed two flying bridges of rafts, and a 
great work of redans, to be eredfed, in which he polled five 
battalions and fome cannon. 

On the 9th of September all the baggage pafted the Da- 
nube : on the 1 oth the army put itfelf in order of battle in two 
lines, which retired fucceffively toward the river. The lines 
palled one after the other ; that is, the cavalry at the ford, 
and the infantry upon the flying bridges.—Six thoufand of 
the enemy’s advanced guard were wumefies of this retreat 
without daring to moleit it; fo prudently were the orders 
given, and fo exadfly executed. 

It is in retreats that bridges are moft liable to break un- 
der the weight of the troops ; it is at that time the precau- 
tions are negledfed, becauie the danger becomes more prel- 
fing, and they are not lufhciently acquainted with the rivers 
over which the bridges are thrown. 

Sec r. XL Of Battles. 

Of all the operations of a campaign, the moft important^ 
and that which is moft deferving of attention, is a battle,, 
becaufe it is generally decifive; every other operation is but 
preparatory to, or confequent of it. A general engage- 
ment, fays Vigetius, is often decided in two or three Hours; 
after which there fcarcely remains any refource for the van- 
quifhed. Battles, fays M de Montecuculi, bellow and 
take away crowns ; from their decilions princes cannot ap- 
peal ; by them war is put an end to, and the name of the 
conqueror immortalized. 

A general fhould by no means fufier himfeif to be forced 
a battle ; neither fhould he offer it but when there is a 

real neceffity for it; and even when he gives battle, it Ihould 
be rather with an intention of laving than (bedding blood ; 
more with a view of aflertmg the rights of his mailer, and 
the glory of his country, than of oppreffing mankind. 
However bloody a battle may be, it is always lefis lo tnan a _ 
long war; which, by reiterated troubles, confmnes the trea- 
fures of fovemgns, tiiat finew of a Hate, and drains the blood 
of the fubjeefs. 

Nevevthekfs, there are fome occafions where it is not left 
to a general’s choice, either to give or accept of battle. An 
army of obfervation, and an army a fling on the defensive, 
neither can nor ought to be delirous of coming to adlion. 
Both the one and the other Ihould have no other objeft in 
view, than that of polling itfelf ia fo advantageous afituation, 
that the enemy may neither entertain a thought of attack- 
ing it in its camp, or any hope of forcing it. The army 
of obfervation, whole only objefl is to protect, or to cover 
the troops forming a liege, ffiould never feek to fight the 
enemy, unlefe attacked by him : the other, obliged by its 
want of ftrength to ad upon the defenfive, fhould only be 

defiroua. 
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(jptrtdons ^e^r0l‘j
s occupying advantageous pofls, to prevent the 

*- ■ - enemy s penetrating into the country, and attacking it in 
any pofition it fiiall have taken. 

if the choice is left to {he general, he ought to be parti- 
cularly careful, before he comes to a refolution of giving 
battle, to examine whether he can gain greater advantage 
by winning it, than he will fink in damage by lofing it. 

It is therefore neither capiice, nor a miflp.ken courage, 
or the defire of diftinguifhing himfelf at an improper time, 
that fhould determine a general to give battle ; but his fu- 
periority over the enemy, both in the number and quality 
of troops, the enemy’s incapacity, his ill-chofen encamp- 
ments and negligent marches, the neeeffity of fuccouring'a 
place, or the certainty of a reinforcement, by the junction 
of which the enemy will become fuperior, or ctrcumftances 
which may change the original defigns of the campaign. 
This was the reafon which induced the vi{count Turenne, 
in 1674, to give the battle of Einfheim, becaufe the prince 
of Bournonville waited the arrival of the eleftor of Branden- 
bourg, who was coming to join him with a confiderable re- 
inforcement ; and if he had not given battle before that 
junclion, the enemy’s army would have had a very great fu- 
pericrity over his. The reafons given by Montecuculi for 
avoiding a battle are, “ when the lofs of it will be more 
prejudicial than the gaining will be advantageous; when in- 
ferior to the enemy, or when iuegour is expe£led; when the 
enemy has the advantage of the ground; when it is percei- 
ved the army is working its own ruin, either by the fault or 
divifion of the commanders, or through the difagreement of 
confederates.” It may alfo be added, when the enemy’s 
army labours under fome dileafe; when it is in want of pro- 
vifions and forage ; and that, difheartened by thele circum- 
llances, his troops defert from him. 

It is on a day of battle that it becomes particularly ne- 
ceflary for a general to be acquainted with his owrn ground, 
and alfo that which is occupied by the enemy ; to know in 
what manner his wings are fupported, the nature of the 
places where thefe fupports are ; whether he can be fur- 
rounded, and in what part he can be attacked with the 
greateft facility. 

But however efiential thefe branches of knowledge may 
be, it is not always the fuperiority of number, or quality of 
the troops, o’- advantage of ground, that will fecure the bell 
difpofed army from being routed: it is the forefight of the 
general in the precautions he has taken before the battle; 
it is his genius, his adlivity, his coolnefs, in the time of ac- 
tion, and the capacity of the general officers a&ing undeV 
him, that determine the fuccefs. 

Ground, feemingly the moft advantageous, often prefents 
obftacles, which do not immediately Itrike a general, al- 
though an experienced one, and which may prove fatal in 
the courfe of a battle; how, therefore, will a general be 
able to corred thefe miftakes, if he coniiders them as only 
trivial ? At the battle of Cerignoli, fought on the 28th of 
April 1503, the enemy’s front being more extended than at 
full it was iuppoied to be, in order to give a greater extent 
to that ol the French army, it was necefiary to continue the 
lines acrofs vineyards and thickets; by which means, the 
neglecting to fill up a ditch caufed the defeat of the French, 
and the death of M. de Numours their general. 

A general fhould not always purfue his own opinion, it 
being impoffible for one man to fee every thing; he ffiould, 
therefore, caufe an exadt account to be given to him of 
whatever he cannot have an opportunity of feeing perfonally ; 
to inform himfelf by fpies of the enemy’s order of battle, and 
adt m confequence of that knowledge; he ffiould poffefs him- 
fch of all places capable of containing ambufeades, which he 
ought to have had examined fome days before the battle. 

3 

. p(art 
Santa Cruz hath given a particular detail of all thefe nr, 
parations. ^ Qpjk 

F io in thcic moments, which decide the fate of nations 
that the genius and prudence of a eeneral ought to be con* 
fpicuous; he fhould fee, at the fame time, what is doW 
among his own and the enemy’s troops. Befi^e the pre 
cautions which ought to have preceded the day" of battle' 
thole which ought to be taken in the courfe of the action r ....   ~ rtklK are lo numerous, that it is impoffible for them all to find a 
place here. 

Some depend upon the general’s ability, others upon eir 
cumifances, which it is alrnoft as difficult to’defcribe as to 
mark out the neceffary difpofitions for them. 

It depends upon the general’s genius and forefight to 
make choice of intelligent, adfive, and prudent aids-de- 
camp, to affign to each particular body the propereft com- 
niander ; not, for example, to place, at the head of fn. 
fantry, one who has been long accuftomed to the fervice 
oi the cavalry; or, at the head of cavalry, one who is more 
u.ed to the infantry, &c. ; to encourage the foldiers by the 
hope of rewards, and by motives which may fpirit them up 
and to threaten thofe who are fo unmanly as to tremble at 
the fight of an enemy, or raffi enough to run forwards with- 
out order. 

The general ffiould alfo be capable of forming new 
IchemeS’ m order to render thofe of the enemy abortive • 
he fhould alfo take care, whatever may be the nature of the 
country, to d if pole his army after fuch a manner, as to 
render it-equally Itrong in every part, that all the bodies 
of which it is compofed m <y proteft and affift one another 
without comufiotv; that the intervals neceffary for a&ing be 
■well preferved, and that the referve can eafily march where- 
ever it ffiall be ordered: in a word, the troops ffiould be dif. 
poled after fuch a manner, that even before the a&ion they 
may perceive in what manner they are to a&. 

It is the work of genius to take advantage of circum- 
Itances, and to fubmit to them ;.it is impoffible to forefee 
the precautions dependent on them, as the very circum- 
itances muff be themfelves unforefeen : it is by a general’s 
addrefs, in knowing how to profit by circumllances, that 
he ffiows his lupeiiority in the day of battle. M. de Mon- 
tecuculi reduces all the advantages that can be gained over 
an enemy to four principal heads, which, in reality, are of 
themfelves reduced to the knowledge of profiting by cir- 
cumflances ; fuch are the advantages of number, when the 
enemy is beaten in his polls, his convoys, and in his forages; 
vv icn an ambuicade is furrounded, or when a whole army 
falls upon a fmall, weak, and feparated body: the lecond 
head confifts in the knowledge of the commander; the third 
in the manner of fighting ; and the fourth in the advantage 
o the ground. A general, who properly confiders thele 
heads, will dilpofe of a combined army after fuch a manner, 
that it may, at the fame time, receive orders without mil- 
take, and execute them without confufion; a very neceffary 
precaution, and one which Hanno, general of the Cartha- 
ginians, negle&ed to take with regard to the iirangers allied 
with them, which occafioned the troubles related by Poly- 
bius. He ffiould have mixed the foldiers belonging to thofe 
countries, where bravery is in a manner natural to them, 
with thole belonging to countries where it is more extra- 
ordinary. 

Vigetius points out the precautions necefTary to be taken 
by a general, to avoid having either the wind or the fun in 
his front. 1 he wind, which raifed the dull, and blew it 
into the eyes of the Romans, contributed to the lofs of the 
battle of Cannae : the fun, on the other hand, dazzles the 
foldiers, and lays open their difpofitions and evolutions to 
the enemy : in a word, the general ffiould not negle& evei1 

thofe 
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fi- tliofe precautions which may be in appearance ufelefs, whe- 
.Jmi ther before the battle, or at the very time they may be put 
^in execution after the aftion ; as the rallying the troops, the 

refrefhing of them, the retreating from before the enemy, or 
the purfuit of him, fuppofing the battle to be gained. A 
general fhould have beforehand formed the plans of the 
marches and the enterprifes he would attempt, and be al- 
molt certain of the means of executing them ; if, on the 
contrary, he fails, he fhould have determined the pofitions 
by which the army, fixed in a camp ftrong by fitnation, 
may prevent the enemy from reaping any great advantage 
from his viftory : he fhould alfo have provided for the (ecu- 
rity of the prifoners, the hofpitals, the plunder of the fol- 
diers ; in fhort, for all that is neceffary for preferving order 
and difeiphne, and every thing contributing to the fecurity 
of the troops : the diftrefs of the enemy, and the glory of 
,the fovereign, fhould be provided for without waiting for 
the event; for at that time confufion and diiorder would 
prove more fatal than even the battle. 

In the treatife written by Santfi Cruz, upon the difpofi- 
tions before and after a battle, may be feen a long detail of 
the precautions depending upon genius, and of thole which 
are regulated by circumltances. 

The general’s pofl during the adtion ought to be, ac- 
cording to Vigetius, on the right wing, between the cavalry 
and the infantry. Onozander fixes it upon fome height, 
and Santa Cruz towards the centre, in the front of the fe- 

jeond line. Titus Livius and Polybius have obferved, that 
the ports of Scipio and Hannibal were always in thofe parts 
which were leaft expofed : becaufe, as obferved by Onozan- 
Jer, a general who runs into danger is a rafh man, fuller of 
prefumption than courage : neither is daringnefs, adds his 
commentator after Plato, always a fign of courage ; beiides, 

[a man who is really brave, is never daring but when it is 
ibtolutely neceflary. 

‘ A general fhould not always fuppofe that what particu- 
arly flrikes him is right; he fhould reafon calmly upon the 
probability of it, in order to come to a greater degree of 

»certainty with regard to the practicability : he ought alfo, 
fays Vigetius, to be acquainted with the nature of the ene- 
my, and the charadters of his generals, whether they are 
Drudent or rafh, daring or timid ; whether they fight upon 
principles or at hazaid : in effedt, a general ought to be ear- 
lier or later in making an attack in proportion to the rafh- 
nefs of the enemy. If, fays M. de Montecuculi, any fign 
af fear or confufion is perceived among the enemy, which 
will be known when the ranks are difordered, when the 
troops mix together in the intervals, when the colours wave 
about, and the pikes Crake all at the fame time, then he 
Ihould charge and purine the enemy without giving him 
rime for recollection : fome dragoons, light cavalry, platoons, 
fonre loofe troops, fhould be fent forward ; who, whilft the 
army advances in order of baitle, will go before to feize 
fome ports into which the enemy muft fall. A general 

I aught alfo, fays Vigetius, to found the fpirit of his foldiers, 
and obferve whether they have a firmer countenance than 
die enemy. It is dangerous to lead an army on to adtion 
diat is not thoroughly determined to do its duty. “ Bat- 
tles,” lays Vigetius elfewhere, “ are generally won by a 
hnall number of men.” i'he great reyftery corifills in 
die general’s knowing how to choofe them, to port them 

| well, con ormable to his plan, and the fervices required of 
them. 

I cannot afiign the reafon (fays he) why particular ho- 
llies fight better againft other particular ones, or why thofe 
who have beat bodies ftronger than themlelves, have in their 

< turn been often beaten by thofe that were weaker : It is 
undoubtedly owing to want of confidence j becauie the place 

Voi. XVIII. Part II. 

of adfron has been different; or from other circtimflances O(Tenfive 
which cannot be laid hold of, but on the very inftant. '['he 
fituation or the mind is fi.own in the countenance of the v n ‘ ^ 
foldiers ; it is declared in their difeourfe, and by the mofl 
trifling of their adtions. The general fhould confult them ; 
he ought even to go farther—the bell: countenance is not al- 
ways a fign of the firmeft courage. Cowardice often con- 
ceals itfelf under the mafk of intrepidity ; but foon as the 
adtion begins, the veil falls off, and the coward (hows him- 
felf, notwithftanding all his endeavours to the contrary. 
Neither at this time fhould a proper degree of fear be 
thought blameablc ; nature muft be allowed to fhrink in 
that awful and uncertain fituation : the coward gives him- 
felf up to h is fears ; the bully feeks in vain to diflemble 
•hem ; and the tafh man, who cannot diftinguifh between 
danger and fafety, is fenfible of both ; the real foldier is 
always modeft, and contented with having done his duty. 
A good general turns every thing, even want of ftrength, 
to advantage. Plannibal, at the battle of Cannae, ported 
his beft troops upon the wings, that the centre, which was 
compofed of thofe on whom he had the leart dependence, 
might be the fooner broke, in order to give the wings an 
opportunity of furrounding the Romans. 

It alfo requires a very ftridt examination in a general, in 
order to be thoroughly marter of thecircumftances on which 
he ftrould regulate his difpofitions ; and he will alfo find 
it fometimes neceffary to make fome change in his original 
intentions. It is always proper that the corps of referve 
fftould be compofed of veterans, and even of part of the 
flower of the army ; for fhould the army happen to be 
broke, this referve alone may probably give a new face to 
the adtion : it was this method which Hannibal purfued at 
the battle of Zama; where Scipio, after having defeated 
the troops which prefented themfelves to him, was afto- 
nifhed to find he had a new army to fight with. At the 
battle of Fontenoy, the houfehold troops placed in referve, 
with fome brigades of infantry, determined the luccefs of 
the day. Neverthelefs, on lome occafions this diipofmon 
may prove difadvantageous; as, for inftance, where it would 
be neceffary to prefent a large front to the enemy, or where 
it is neceffary to prevent his getting poffeffion of a pals or 
a defile ; where a general finds himfelf too inferior, and 
where there are alfo ports to be defended. 

It would be unneceffary to repeat every thing mentioned 
by Vigetius, relative to the precautions neceffary to be taken 
before a battle ; time, and the difference of weapons, have 
greatly altered difpofftions : fire arms, which are now made 
ufe of inftead of darts and flings, and the bayonet inftead of 
the pike, have contrafted the intervals (which muft neeef- 
farily be left between every foldier. 

The order and diipofi.tion of troops for aftion depend 
entirely upon the general, who knows how to profit by 
circumftanees ; the juft execution of them depends upon 
the capacity of the general officers. The general cannot 
be everywhere, or fee every thing; he is obliged to rely 
upon the underftanding of thofe who command under him 
for the juft execution of his orders ; the general officers 
rtiould know how to vary them, in proportion as circum- 
ftances, and the fituation of the enemy changes. They 
fhould have an exaftnet's and qnicknefs of eye, both to op- 
pofe and profit by them ; and, as M. de Puyfegur obferves, 
the difpoiition of the troops being once regulated by that 
of the enemy, by the fituation of the country, and the ge- 
neral orders that have been delivered, the only part the ge- 
neral can have in the a ft ion lies in lliofe places where he is 
within reach of giving orders himfelt. 

M. de Montecuculi with great reafon obferves, that there 
cannot be too many officers in an army on the day of battle, 
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in orcljr to fupply the places of thofe who are killed : but the fir ft ; 11 fquadrons on nVh* j , . 
can a man pofi'tn'ed*of any degree of humanity approve of tervals of thole in the firft line - and or^ their ” ' ^eiI1’r

Qffe W 
what he adds, that this number ftould he increased in time h^adrons of dragoons next the river t olr t 
ol far, and reduced in time of peace ? What a profped for ilfaatry and caa^ao™ covering fhe r’iiht 7j,T" ^ ^ 
a ioloier, who, after having lavifhed his Mood for the fafety the lett, placed in the fame manner as thofe on Vhe'nVh?1 

° ‘iis country, and the plory of his prince, fees himfelf ex- 10 pieces of cannon, iopported hv a haft-aliVm ; 
pofed to the fate of Bell farms i Whatever were the virtues between the infantry and the cavalry of the rhdit w 
of his mafter Juftmian, can any one, without indignation, fupported alio by a battalion between the infantry aml'T’ 

cavalry of the lett ; four battalions in the rear of the fecond 
hno on fllV   . . .. I" tc<-ona 

fee this general, after having overcome the Perlians, reu 
mted Africa to the empire, punifhed the Vandals, driven 
the Goths out of Italy, ravaged Aflyria, fcattered at a 
diftance from both empires that throng of barbarians bv 
which they were over run, and preferved the throne, and 
the life of the emperor; upon the bare fufpicion, or rather 
under the pretence o'- a confpiracy, deprived of fight, a ’ 
reduced to beg alms of paftengers in the ftreets of that city 
which he had fo often faved ? ' 

It has been already feen, that the difpofitions in a moun- 
tainous country change according to the fituation of the 
ground. Vigetius repeats, fpeaking of a field of battle, 
what has been fo often eftablifhed in the foregoing fe&ions, 
that an open country is always moft advantageous for an 
army that is ftrongeft in cavalry ; and that an enclofed fpot, 
divided by ditches and marfhes, covered with mountains 
and woods, is moft convenient for infantry. In this lait. 

i i r wi Luc lecona hne on the left, with orders to tranfport itfelr obliq>,elv- 
or fide wife, as foon as the army moves to attack that which 
is drawn up again ft it ; I 2 fquadrons of cavalry in the rea- 
o: the fir ft hue upon the left, to poft themfelves oblinudv 
upon ttie flank, at too paces diftance from the fir ft mJ. 
Gron on the left, next to the four battalions and the cannon- 
the reterve, confiding of 10 battalions and eight fquadrons 
of dragoons, in the third line upon the left flank! fo that 
it may fall into the firft line as foon as the fquadrons o' ca- 
valry, which were in the rear of thofe of the firft line- ftall 
be polled obliquely : in this pofnion, the army will m0ve 
toi ward, the right never quitting the banks of the river. 

it the enemy’s army fhould advance, the diipolition of 
tiie army A will become ftill better, becaufe the army I 
Will quit the fupport it had on its right; but if, on the con- 
trary, it remains in its poft, in order to keep this fupport 
then thi» t f ^ ..L a.U . r r n ‘ * * the knowledge of the country, the art, the ability of the then the to battalion;"ofthe WloTed 

peneral, and the ungrttandm,; ol the general officers under fquadrons of dra toons, will join the four which Looruhe 
his orders, fooner afeertain the fuccefs, than a fuperiority 
of troops in an open country, which prefents little or no 
variety of ground, and which allpws the greateft part, or 
indeed the whole, of the troops to-aft; the fuperiority in 
troops is attended with gieat advantage, provided alfo the 
difpofition is good. 

The different difpofitions for troops are fo many, the cir- 
cumftances differ fo greatly, that were it~even pcffible to 
connect in one body only all the battles which have been 
fought fince the time mankind refolved to regulate their 
properties by the law of the ftronpeft, the number of con- 
trivances which remained to be colkfted would be greater 
than of thofe which have teen a&ually executed. It is 
impofifible to give a detail of every thing ; tor in that cafe 
every particular ipot, and the difpofition proper for it, every 
country, and all the circumftances that may oblige thefe 
difpofitions to vary, tnuft be deferibed. Thofe now going 
to be mentioned, are only with a view of givino- the rules, 
and of more clearly demonftrating thofe precepts which lead 
to the knowledge of all others. 

Disr. I. Let two armies of equal force be fuppofed, 
in an open country divided by a Viver, confiding of 57 
battalions and 72 fquadrons each, cavalry, huffars, and dra- 
goons. The two armies are on the fame fide, the right of 
the one, and the left of the other, to the river. The left 
of the army whofe right is to the river is unlupported ; and 
that whofe left is fupported, has a wood on its right. By 
this difpofition may be feen the neeeffity of covering tine 
wing ot the army A, that is expofed. Plate 13XX. 

The army I, whofe right and left are fupported, is form- 
fd upon two lines, and prefents the fame front as the army 
A, with a referve in the rear. The following is therefore 

ons of dra >oons, 
flanks of the cavalry which is polled obliquelyf"'When 
marching, this line polled fidewife fhould proceed oblique- 
ly; and when the camion fliall be near enough to cannonade 
with effect, it fhould make feveral difeharges, in order to 
Dreak and beat down the entrenchments, or felled tree?, 
which the enemy may have made, and alio to deftroy their 
dilpofition. As foon as the army A fhall be near enough 
to cannonade the army I with fuccefs, it mull halt, and'a- 
mufe it with a continual lire of the cannon. The principal 
attack ought to be made at the wood by the 14 battalions; 
m order to give more ftrength and certainty to this attack, 
fix other battalions, with 10 pieces of cannon, fliould be 
< Uached to it from the fecond line, always keeping up a 
fire irom the front. If during this attack, it is perceived 
that the enemy weakens his line, in order to carrv aililtance 
to the wood that is attacked, then the centre and the right 

ai my fhould march up and charge him brifkly. The 
troops who cannonade the wood ought not to advance, hut 
fliould only keep the troops polled in it at bay ; becaufe 
that part which the enemy has weakened will then become 
the principal objedl of attack ; it is probable, that the ene- 
m} having weakened his front, will certainly be broke. If 
the enemy fliould not weaken his front, and the attack of 
the wood Ihould fucceed, as foon as the enemy is driven 
out oi it, the troops which attacked it fhould take the ene- 
m) in flank ; then the body of the army, by advancing} 
ought to determine an affair already half gained. If by 
the intelligence the general hath received, and the number 
which he knows the enemy’s army to confift of, and which 
he fees before him, he judges the wood is filled with infan- 
try , and that confequently the attack of it will be attended 
with difficulty, he mult attack on the fide of the river, by 

Lv0the,,t0„ebe.rarl!' th
1,

e ftom be made nwchi.* by tiic general commanding^ the aimy whofe left is wnfim- Km- _< <• i* • by the general commanding the army whofe left is unfup- 
ported. The firft line ought to coafift of 20 battalions, 
with intervals of about three toifes between each battalion ; 
12 Iquadrons on the right, with their proper intervals ; four 
battalions on the right of the cavalry, 10 pieces of cannon, 
and a battalion in column clofe to the river ; 12 fquadrons 
on the left of the firft line, with their proper intervals ; 
16 battalions in the fccond line, 300 paces diftance from 

left, tor the greater certainty of lucceeding in this at- 
tack, he fliould reinforce the five battalions upon the right 
wuth. lome others from the fecond line: the left fhould 
continue in the poiition already mentioned, to keep back 
the enemy. It it ffiould happen that the enemy, feeing 
lift left attacked, caufes the troops to leave the wood in 
order to replace thofe of the centre, which he caufed 
to inarch to the afliftance of the left, the 14 battalions 

which 



tw A 
n'hich are pofted ftdewife, ouglit brlfldy to attack the 
wood i’uttained by dragoons. Thefe iall fhould poll them- 

■vgH[gives upon the left flank of the infantry in order to cover 
it; and as foon as it fhal! be within 60 paces oF the eneniy, 
it Ihould march up to him with bayonets fixed ; and the 
dragoons ought to attack him in flank at the time the in- 
fantry does the fame in head. The wood is all this while 

Hfuppofed to be practicable for the dragoons on horieback ; 
but in cafe it fhould not be fo, they muit difmount, the in* 

• fan try being fufficiently fupported by the 12 fquadfons of 
| cavalry, which are placed fidewife. 

The general may with eafe, efpecially in an open country, 
attack the enemy’s whole army together ; but this may be 
attended with great danger, and if the whole front of the 
firft line is broken, there will not be much difficulty in 
breaking the fecond: whereas, by attacking the enemy’s 

Iarmy in one or two parts, if one of thefe attacks fucceeds, 
the battle is won ; becaufe the troops who are victorious, 

‘take the enemy in flank, at the fame time that he is attack- 
ed in head by the refl of the army, in cafe it fnould not 
fucceed, the troops who made the attack can retreat, pro- 
tected by the whole army, which hath not at all fufFered. 

The general fhould, as much as poffible, conceal the mo- 
tions he intends making from the enemy ; confequently the 
five battalions and 10 pieces cf cannon which fupport the 
right of the army next the river ought to march in the 

;rear of the fquadrons of the firft line, the infantry with their 
‘ aims-fecured, and not range themfelves in the order of bat- 
tle intended, till the two armies are ready to march to charge 
each other. It is the fame with regard to the fquadrons of 

1 cavalry, which fhould be ported behind thofe of the far ft line, 
f to execute the deftgn already laid down. 

Disp. II. If the two armies are not fupported either 
ton their right or their left, the fame pofition fhould fubiirt 
that hath already been eftahlifhed for the cavalry, which is 
in the rear of that belonging to the firft line, except that 
it fhould be diftributed on the right and the left. If there 

| is not cavalry fufficxcnt, hujfars rnufl be lubftituted in its 
1 place ; but if there fhould be cavalry enough, it muft be 
ufed on this occafion; becaufe cavalry being a greater bpdy, 

i ics charge is heavier, and it alfo makes a greater imprd- 
f:on upon other cavalry oppofed to it, provided thc’y exe- 
cute their order with great quiekneis. 1 iris cavalry or 
huffars, which are pofted fidewife, Ihould not quit their 
poft, but wait the fuccels of the attack. If the enemy is 
repuifed, they muft then fall upon his flanks, and by a bnlk 

. and vigorous charge endeavour to involve the fecond line in 
the confufion of the fitft; they will be followed by part of 
the wing of cavalry that is viftorious, in order to give a 
greater force to the attack of the fecond line, taking as 
much care as pofVfte not to leave any body of cavalry upon 
the wing of infantry that is in a condition of protecting ft. 
After thefe two lines of cavalry have’ been broken and pur- 

1 fued, half of the victorious line fhould remain in order of 
battle; and, by a motion to the right from the left, take 

1 the enemy’s infantry in flank, at the fame time that ft is 
j attacked in head by the infantry or the army. The (econd 
I line fhould then move into the place of the firft, in order 
to be near enough to alii ft it in cafe the enemy’s infantry 
ihould Hand its ground firmly ; but it is probable, that be- 
ing deprived of its cavalry, it will neither have the fame 
firmnefs, nor the fame fpirit, as if it was fupported, efpeci- 

I ally when it is attacked on every fide. 
The cavalry and the hufrars who purfue the beaten wing 

fltould not expole themfelves too much, or break their order 
in the purfuit, for fear the enemy’s hv'.ftars which are behind 
ihould fall upon and beat them by attacking them on all 

! hdes j which may very probably happen, ii they do not 

. 

R- 739 
take care to keep in order of battle ; wlimh fhould at Jeaft OiTenin-e 
be attended to by the cavalry. After the huffars have pnr-^Ferittlosl% 

lued the enemy’s cavalry fo long as to entirely diforder 
them, they fnould return and take their former ports, in 
order to march from thence to whatever place they may be 
ferviceable. Although it may appear fomething hard to 
make the huffars return, there is nothing fo difficult but 
what may be accomplifhed, when order and discipline are 
firmly eftablifhed, and when an officer has the art of making 
himfclf obeyed, * 

At the battle of Canute, the Carthaginian cavalry, fupe- 
nor to that of the Romans, having broke through them, 
one part continued the purfuit, and the other fell upon the 
rear and the flanks of their infantry ; at the fame time the 
Carthaginian infantry charged that of the Romans in all 
parts, which decided the victory. Thus Hannibal owed 
his victory partly to his fuperiority in cavalry, and to. his 
attack upon the flanks. The Numidians, who were upon 
the right wing of the Carthaginian army, and who fought 
nearly in the fame manner as the huflars, performed on this 
occafion the fame fervice as the huflars would certainly do 
in the difpoiition now before us ; fo true it is, that infantry, 
deftitute of its cavalry, hath no longer the fame firmnefs, 
nor the lame fpirit; and if it is alfo attacked in head by 
infantry, it cannot avoid being beat. The principal atten- 
tion of a general, fays M.-de Montecuculi, ought to be to 
fecure the flanks ; experience having taught, that when the 
wings of cavalry are broke, the ftrantry is eafily furrounded, 
and hath no longer the means, nor even the courage, of de- 
fending ftfelf. The reader may fee the principles he lays 
down upon that fubjedt. It is fecn by the example of the 
battle of Cannse, what ufe the cavalry ought to be put to, 
particularly in an open country where it can eafily aCf. 
What advantage may not be expefted from it, when an 
army of Romans, 8o,oco ftrong in infantry, and 6000 horfe, 
was overcome by tire Carthaginians, weaker by the half in 
infantry, but which derived its principal ftrength from 
lo,ooo cavalry, ail veterans, and well diiciplined. 

Rut if the wing of cavalry is beat, it ought to retreat 
with as much order as poffible. The cavalry, or huflars, 
that are pofted fidewife, fhould always continue in the lame 
place ; there is no reafon to fear that the enemy will ad- 
vance brifkly to the purfuit; becaufe he will be taken in 
flank by the body that is pofted fidewile ; a circumftance 
which ought not only to abate the eagernefs of the con- 
querors, but alfo animate the conquered. By this man- 
ner of afting they gain time to pats through the intervals 
of the fecond line, and to rally in the rear of it, which they 
can perform with the greater eafe, as they are neither pur- 
fued nor molefted, at leaft but very [lightly. 

In order to prevent the inconveniences that may arife if 
the hullars in charging the fiiit line of the enemy in Hank 
are charged by the fecond, it is necertary to detach inftantly 
from the referve a body of dragoons fufficient to fill up 
the intervals of the huflars, which will form a full line with- 
out taking up more ground : this can be fo much better ef- 
fected, as there would be no ground on the other fide of the 
troops who are pofted fidewife, and that, beiides, thefe 
troops would be at too great a diftance from the main body 
of the army. 

Again, without caufing them to fill up the intervals of 
the huftars, they may be placed in a fecond line behind 
them; and when the huflars attack the flank of the ene- 
my’s wing, the dragoons will take their place, in order 
to keep back the enemy’s fecond line. This method hath 
the fame effeft, and is performed with lefs difficulty. It 
is almoft evident, that the fecond line will not dare ad- 
vance to proteft the firft for fear of being charged in flank 

5 A 2 .by 
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Operations by the dragoons> but tba^ on the contrary it will be obliged I to retreat. 
difpofitiou, the performance of which appears very 

dtfficalt, is not in reality, fo, if the general hath taken the 
nece.iary meafures, and if his troops are well difciplined, 
and know how to move with order and exa&nefs. * Even 
when this motion is not performed with all the exa&nefs 
pofiihle, it can never be dangerous, becaufe the front of the 
two lines will not he deftroyed, and becaufe it is alfo made 
upon the rear ; and that if the dragoons and huffars are at- 
tacked and beat in marching up, their defeat cannot beany 
way prejudicial to the main body of the army. 

When the field of battle is in an open country, all the 
troops generally come down, efpecially when there is no 
obitacle to prevent them. On thefe occafions, it is requifite 
that the difpofition o‘ the troops fhould be ftrong in every 
part ; there fhould always be a referve, whether of infantry 
or dragoons, in order to be ready to aflifl the troops which 
have Offered. 1 

If it is poffble, in an open country, to find any hollow 
to fupport the right, and a village to fupport the left, the 
gener •! fhould make choice of that fituation, fuppofing his 
intention is to accept, and not offer battle. If he defigns 
to give battle, it would be unneceffary to take this pofition, 
becaufe he mud quit it in order to attack the enemy : but 
if ctrcumdances require his accepting it, he mud feize this 
poft, and place infantry and cannon in the village, and da- 
tion other infantry in the rear to fupport that which is in 
the village. 

As to the difpofition for the order of battle, efpecially 
for the front of the line, it mud be regulated by the ground, 
by the difpohtion the enemy has taken, by the troops that 
can mod eafily act, and by thofe that the enemy can oppofe 
to them. 

If the enemy has pitched upon a field of battle, and the 
general would attack him in it, he fhould keep his whole 
tiont employed; but fhould make Ins chief efforts on one 
or two parts, upon the wings, or at the centre. This was 
the method pra&ifed by marfhal Saxe in all his battles: 
when he accepted battle, as he was obliged to do at Fon- 
tenoy in 1745, he was in expedition that the oppofite army 
would attack him on one fide fooner than another ; in this 
duration the ddpofitions fhould be properly regulated, the 
pods intrenched and occupied, the cannon diftnbuted, and 
troops placed in the rear of each pod to fuftain thofe which 
are in it : vidory fhould then be expeded from the capa- 
city of the commanders, the firmnefs of the troops, and the 
affidance that is properly given them. But when a general 
gives battle, he may attack either the right, the left, or 
the centre, always conforming to the fituation of the ground, 
and the field of battle which the enemy has chofen, which 
cannot be afeertained but by a thorough knowledge of the 
country. 

It is dangerous to attack the whole front of the oppofite 
army with equal vivacity, becaufe, if the attack does not 
fucceed, the troops are difheartened, and are witneffes of 
each other's defeat. If the firft line is repulfed, the fecond 
is feldom of any great life; whereas, by only employing 
the whole front of the enemy, and making a-ftrong attack 
upon one or two parts, it it is iuccefsful, the troops can take 
the enemy in flank ; and thofe which amufed his front will 
then attack him brifkly, and prevent him fending affiftance 
to the troops that are beat. If th& general does not luc- 
ceed in. the firft attack, he can try it again with greater 
force, by caufing the troops of the fecond line to march 
as was done at the battle of Lafeldt fought in 1747 : the 
French troops being repulfed four times, M. Saxe fent 
them a reinforcement; thefe troops being united, carried 

the village at the fifth attack, which determined the fate nf m ' 
the battle. w q CD 

In a plain but inclofed country, a general can attack ~Vti 
only part of an army. Antiquity furniflies many examples 
of this. Epammondas, at the battle of Leuara, attack- 
ed only the right of the Lacederripnian army, with a 
large column of infantry that formed his left; caufing the 
ruht to be lupported, and making the left march, the whole 
army, according to the opinion of the chevalier de F Ad 
wheeled. The battle of Mantimea, won by the iamTgel 
neral, is alio of the fame nature ; with this exception, that 
it was the centre of the Lacedemonian army that was at- 

1 ThefC cxamPles are only propofed as what may poffibly happen, but which it would be dangerous to imitate 
on every occafion, and which fhould he purfued in ciici-m 
fiances only where a general exoe&s great advantage from 
than. 0 F 

As the cavalry can eafily ad! in an open country, and be 
of great affiftance to the imantry, all poflible means fhould 
he ufed to contribute to the lucceis of their attack ; they 
fhould always be fupported by troops in their rear. Cavalry 
if ofg*cat ufe, particularly where the two armies, from the 
fituation of the country, find no obftacle to prevent their 
joining ; and if the cavalry, as M. de Puyfegur obferves, is 
beat, even when the infantry of the fame army is vi&orious, 
the bell thing that can afterwards happen to it is, to retire 
in good order. 

The ground fo often varies, that even ia an open coun- 
try there are uneyennefles, thickets, moraffes, and hollows; 
in each of thefe fit nations the difpofitions fliould be chan- 
ged.. If thefe thickets happen to^_be in the line of cavalry, 
and it can ad! there (hir it it cannot, it would be a very 
g tat faint to place it in them), it fliould be intermixed with 
platoons of infantry, obierving alfo not to take them from 
the mam body' of the army, but from the reterve, m order 
not to diminifh the ftrength of the front; which fhould 
never lie done on anyr occafion whatever, unlefs part of the 
army, eithei by its own or the enemy’s pofition, cannot adl 
offer)lively, by reafon of fome morals, hollow, or any other 
obftacle that the enemy may have placed before him; if, 
nevei thelefs, a general can take an advantageous pofition, by 
caufing thefe thickets or thefe hedges to be occuoied by 
infantry, he fliould give it the preference, to enable the ca- 
varly to adl with the greater facility. 

Fhe dilpofitions vary' not only according to the fituation 
of the ground, but alio according to the general’s views, 
borne draw up the battalions without intervals, or like a 
wall; others, with fmall intervals; others leave the diflance 
of half a battalion between each ; and others, in purfuance 
of the chevalier de Folard’s method, place them in columns. 

i he fnft difpofition is without doubt’formidable as to 
inlantry ; but, as it has been already remarked, it is defec- 
tive with regard to cavalry. In the third, the interval of 
half a battalion is too wide : it would require an immenfc 
tradt of ground ; befides, the battalions would not be near 
enough to have it in their power to protedt each other. 
1 he fecond ieenis better, becaufe the front is not fo large, 
the battalions are more within reach of affifting each other, 
and have only the diflance neeeflary to prevent their mixing 
confufedly together. The fourth is undoubtedly very 
good ; but can a general promife himfelf, that the foldiers 
can always march at an equal pace together, and without 
flopping ? The fire of the column is continual, it defends 
itfelf on all fides ; but its oblique fire does not do much 
execution, and there are irtuations and fpots where this po- 
fition in column would be faulty. When it cannot ap- 
proach the enemy, and is alfo expofed to his cannon, this 
difpoution would be dangerous; becaufe it is certain that 

cannon 
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eifiv cannon plays with much greater advantage upon depth 
rajonthan upon breadth : beiides, not bein.?. able to get near the 
■Y->nemy, there are only the heads of the columns able to fire, 

and the reft remains inactive, expofed to the cannon. The 
pofition of the column is therefore only very good, when it 
can get up to the enemy and charge him. 

The marlhal de Puyfegur afi'erts, that an army in an open 
countrv, formed in two lines, the firft of which is without 
intervals, ought of courfe to beat an army that is formed 
with intervals. 

The reafon he gives for it is plaufible : it being certain, 
that a full line keeps itfelf much clofer in marching ; and 
that, charging the firft line of the army that has intervals, 
it ought to have broke through it before the fecond line, 

, which is i^o toifcs or 300 paces behind, can have time to 
come up to its affiftance ; which might very well happen, 
land examples of it may alfo he cited. But could not there 
(be another diipofition oppofed to this dilpofition in wall, 
keening the necefiary intervals, not only capable of refilling 
it, but alto ftronger, whether by the pofition and arrange- 
ment o1’ troops, or by the ready affiftance they can give each 
other, without being confufed in their motions ? 

Let two armies be fuppofcd in a plain country, without 
fupport to the wings of either tide, or without any obltacle 
that may prevent their getting up to each other. The 
enemy’s army, as hath already been laid, is in two lines ; the 
firft of which is formed in wall, both infantry and cavalry ; 
the fecond is formed with large intervals, and a body of huf- 
fars in the rear. The army to be oppofed to it is of equal 
force, and confifts of 40 battalions and 54 fquadrons, caval- 
ry, huffars, and dragoons. The following feems to be near- 
ly the manner in which it ought to aft againtt the enemy, 
who is fuppofed to be drawn up in wall. 

, 't he firft line of infantry compofed of 15 battalions, has 
the hftance of three toifes between each b attalion, and the 
pittance of half a battalion between each brigade, eight 

' fquadrons on the right, and as many on the left, with their 
proper intervals: 15 battalions in the lecond line. 200 paces 

Idift nt from the firft, feven fquadrons on the right, and'the 
like number 'on the left, in the rear of the intervals of thofe 
of the firft line, fupporting the infantry of the fecond; to 
battalions in referve in two columns, one of which in the 
rear of the fquadrons on the right of the fecond line, and 
the other of the fame force pofied in the fame manner on 
the left; 1 2 fquadrons of dragoons in the rear of the ie- 
cond line, half on the right, half on the left; and 12 fqua- 
drons ©! cavalry, or hufiars if there is not cavalry, in the 
rear of thofe of the firft hue. 

By this ditpofition, the army appears to be ranged in 
two lines, with a referve, and will leave no room for the 

I enemy to doubt of the motions it may make in marching: 
this difpofition will undoubtedly have that effeft, and does 
not appear very formidable ; but as foon as the two armies 
begin to move forward, the lecond line of infantry muft ad- 
vance as unperceived as poffible, forming itfelf in columns 
by battalions, each of which, with its head to a battalion of 
the firft line, will form as many T’s. The 10 battalions in 
relave, which form two columns of five battalions each, will 
march and fill up the fpace on the right and left, between 

| the infantry and cavalry. The cavalry, or hufiars, which 
ate in the rear of the firft line, one by a motion to the 
right, the other by a motion to the left, will poll themfelves 
fidewife, at too paces from the wings of the army ; the 
dragoons muft poll themfelves in the rear of them in a fe- 

- cond hue. This will be performed much ealier marching, 
becaufe it is not complicated ; it is alio performed m the 
rear, and the front of the firft line is not put into dif- 

; order; and confequently, the enemy will not perceive it 
f loon enough to change his pofition, and oppofe the difpo 
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fition which is prefented to him. This firft line, by this Offenfive 
difpofition, forming as many columns us there are battalions, Qrerat’on*» 
of courfe ought to break through the enemy’s army, which "v " ^ 
is in wall, but not above tour deep, becaufe the impreffion 
of a column oueht to be much ftronger than that of a bat- 
talion four or fix deep. See Plate DXXI. 

Suppofing the wings of each T to give way, the batta- 
lions which penetrate there will find themfelves between 
two columns hedged in with bayonets ; the 10 battalions 
in referve, which, according to this difpofition, ought 
to join the right and the left of the infantry, fhould of 
courie feparate the two wings of the infantry, which are on 
the outfide of the difpofition in columns. Four battalions 
fhould remain in purfuit of them, and the two laft take the 
line in flank, at the fame time that it is attacked in head. 
I he cavalry fhould charge the line which is in wall with, 
great vigour ; and the fecond line fhould follow it very clofe, 
but in good order : the cavalry, or huflars, which are poll- 
ed fidewife, will attack it in flank, and the dragoons muft 
remain in their poft, in order to keep back the enemy’s fe- 
cond line. 

Whatever difpofitions are made in the drawing up of an 
army, they fhould always have fome objeft. A general 
fhould forefee all that may be done by the enemy, whofe 
difpofition he fhould always fuppofe to be a good one, and 
to which he fnould oppofe one at leafl as ftrong, and always 
better if poffible ; he fhould particularly conceal from him 
the motions he intends making, or dilguife them from him 
in fuch a manner, that he fhall not have time to oppofe 
them, or at leaft not readily enough: neither fhould a general 
be lo near as to give the enemy an opportunity of dilcover- 
ing and profiting by the method he intends following. 

The. dilpoiitiou of an army in wall is good ; but in gene>- 
ral only fo with refoeft to infantry, becaufe that body 
afting by itfelf requires but very little ground to retreat,, 
or prefeut itfelf to the enemy, or to make a motion to the 
right or to the left. But this fame difpofition is defeftive, 
and.even hurtful for cavalry, unlefs there is a moral certain- 
ty of its getting the better : but as, with regard to war, a 
moral certainty would be a real prefumption, this difpofition. 
of cavalry in wall would be dangerous, becaufe it may be 
broke. If that which is oppofed to it marches up to it re- 
folutely without confufion, and without being afraid of that 
mats of cavalry, and charges it the firit, Iword in hand, how 
can it retire in order if it is broke, being as much ftraitened 
in its retreat as in its dilpofition ? All the fquadtons filling 
up the ground, it will neither be able to make any evolution, 
or to aft ; and if it retreats through the large intervals of 
the fecond line, it will carry it away with it in its flight : 
were there even fix lines behind it, they would all be carried 
away, the fecond by the firft, the third by the lecond, and 
fo on with the others. 

It is true that it may give the firft charge, and confe- 
quently make thofe Iquadrons which have intervals give 
wav ; but as thefe laft have more ground to aft on, they 
can retreat with greater cafe than thofe who have none, by 
paffing through the intervals of the fecond line, which is- 
not to be done by a line that hath no interval. They cam 
rally in the rear, while the lecond will charge the line that 
is without interval, and which is already diftmited by ita 
firft attack ; even when thefe two lines are beaten, they cam 
retire with greater eafe, each fquadron having ground 
enough to aft upon. They will never be fo much dilbrder- 
ed as the line which has no interval, which cannot efcape 
being cut in pieces if broke, or which cam only find its fafety 
in flight ; whereas, thofe that have intervals can retire one 
after "another, and in a foldier-like manner, fuftaining each 
other. 

Beiides, in order to prevent the impetuofity of this cavaL 
3 ‘ ry 
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ry In wall, it appears that nothing is to be done but to poit 
huliars, if there is net a fufficiency of horle, behind thefqua- 
drons of the hrit line, who, when the two armies begin to 
(move orward in order to charge, will place themfelves on 
the ncht and the left fidewife, iqc paces diftant from the 
firfl lines of cavalry : by this portion, they will be able to 
take the enemy’s line in flank, whenever it comes to attack 
the cavalry, if a part of this line perceiving this motion, 
divides into two, one part to attack the line that has inter- 
vals, and the other the huflars, it is fo much flrength loft ; 
consequently, the line with proper intervals has fewer troops 
to fight, and may expedl to break them by giving the firft 
charge. If the huffars fhould be beat, it is of no great eon- 
fcquence, the defeat of thofe troops never deciding the fuc- 
cels of the battle : it is the body of the army the enemy 
mull break, and not two regiments of hnflars, which retreat 
with great eafe from before cavalry, and rally and return to 
the attack as readily as they retired. But if, inftead of 
Imfiars, cavalry can be pofted there, the enemy’s Jine, which 
is divided into two, will find- itfelf obliged to fight upon 
equal terms: the certainty of iuccefs depends upon the 

R< p .s impofible to pyticnhrffc ,11 „r fam. h tbi, 
two armre, have already beet, prefented in a, open 
without, any fupport to their wini; ; two others have beo’,'~v 
pofted, one of which is upon a fpot advantageoufly iituatetl 
US two Wings covered ; the other hath only its right wiJ 
fupported, and its left expoied T ’ . . , -r ^ been endeavoured to give to that, whofe left wing is unlupported, the greateff 
itiength m its whole front that is poffible, and bv the diu 
polUion of the left wing it is both fttoog and feeme: but 
tnere are fuch a_variety of fpots where two armies may meet 
that it will fuffice- to know in general the advantages they 
may derive from their fituation. y 

Disp. HI. A third ddpofition very different from the 
two -ormer is as follows. The enemy’s army is fuopoted to 
be advantageoufly pofted; it hath a hollow on ‘its right 
through which run the waters of an impaflable morals, form! 
mg a rivulet. Its left is lupported by a large town, crofted 
by a rivulet. In the centre is an height, capable of con- 
taining 12 battalions} in the front of it is a plain of 700 
or 800 toifes, which extends from its left to the cavalry on 
us right, Oppofite to this cavalry the plain grows narrow, 
er, by reafon ot an height which reaches to the rivulet, and quicknefs with which the enemy is attacked ; and the more 

ff’“ bc 7" J* ob!;gft ,0, mak,c * motion tlle P«fe«t wlddi IhTikriry ctoM nTocc "pirbecaVre 'the Inety’tah 

"ke“ ;t ^ tw tow/is to the huffars, in order to charge the cavalry, the huffars, 
at lea ft a great part of them, ought to fall upon the flanks ; 
and the dragoons, which are in the rear of them in referve, 
fhould take their place, to keep back the enemy’s fecond 
lincy and to prevent the huffars from being taken in the rear. 

Thefe two difpofitions are ideal. A general fejdom 
choofes to fight upon a f’pot where the wings are void of 
fupport; and prevents the enemy, as much as poffible, from 
getting poffdTion of an advantageous poft, or at leafl does 
not attack him when he cannot prevent him doing it, efpe- 
cially it the ground which he occupies is everywhere ex- 
pofed ; there are, neveithelefs, circumftances where a gene- 
ral is obliged to fight, although not in a poft ftrong by fitu- 
ation. By the two difpofitions juft now deferibed, the 
order which would be moft proper to be preferved for co- 
vering the wings, which may be expofed by the fituation 
of the ground, has been endeavoured to be fhown ; it has 
been teen of what confequence it is for a general to know, 
and to iecure all the heights, moraffes, hollows, and every 
obftae’e he may meet with. On occafions fo important, a 
general fhould take the fame precautions that he would ufe 
under the cannon of a place, if he found heights that over- 
looked the works ; in which cafe he would not fail of con- 
flrudting others more advanced, to prevent the enemy from 
getting there, and retarding their approaches. 

If the duke of Savoy, at the battle of Marfaille, gained 
in i6(;8 by the French army, commanded by M. deCatinat, 
had been pofftffed of the heights of Ptofaca, the two wings 
of that prince’s army would have been fupported ; inftead 
ot which, his left wing was expofed. M. de Catinat, pro- 
fiting from this fault, extended his right to the foot of thofe 
heights, of which he poffefftd himfelf, and outftretchcd 
the enemy’s left : it was from thefe heights that the diforder 
in the duke of Savoy’s army commenced ; it foon com- 
municated to the whole front, and got pofleffion of the 
whole at my : fo true it is, that the moft trifling objetf:, be- 
ing negledted, changes the order of things; that the lealt 
fault becomes effential ; that confidence in the number 
and in the courage of the troops is often dangerous } and 
that having a contemptible opinion of an enemy is always 
fatal. The enemy, although inferior in troops', will foon uuuuwc, w.ui intervals ; 10 that it tne enemy 
attain a degree of dupenority, if he has the advantage of fhould attack this left and beat it, the cavalry may eafily 
ground.. . retire through the intervals of the dragoons, to give them 

Armies can engage m fo many different pofitions, that it the greater facility of aefting, and turn their defeat into 

trenched, and filled with intantry and artillery ; 16 batta- 
hons in two lines are pofted next the town, in order to fuf. 
tarn the troops that are in it. Behind the town there are 
three bridges upon the rivulet: in the front of the town, on 
the other fide of the rivulet, are pofted four battalions and 
five pieces of cannon, in order to flank the troops intending 
to attack the town 1 thefe^ four battalions are fuftained 
by eight fquadrons of dragoons. The centre of the army 
confifts ot 20. battalions in the firft line, and as many in 
the fecond; eight of which are next to the morafs, fuftain- 
ed by fix fquadrons of dragoons; 12 fquadrons in the 
firft bne, and 12 in the fecond. The cavalry on the right 
confifts of- 11 fquadrons in the firft; line, and j 1 in the fe- 
cond. Thirty fquadrons of huflars, diftributed half on the 
i.iifht, and naif on the left, and the whole front of the army 
lined with artillery.' Plate DXXIi. 

ihe army A, which was encamped a quarter of a league 
bom the height by which it is ieoarated from the enemy, 
began its march at dark ; it halted at the foot of the height, 
and fent fome detachments of infantry to take poffeffton of 
the fummit of it. The army I made the above-mentioned 
difpoiitions, becaufe the army A was too near to be able to 
avoid a battle. Ihe army I is compofed of 78 battalions 
and go fquadrons; theie two armies are nearly of equal 
ftrength. 

i he left of the army A hath a fine plain before it, ex* 
tending from the morafs to that part where the height com- 
mences. In that place are pofted eight battalions in two 
columns of four battalions each, next the morafs, with 10 
pieces or cannon between the two columns t there are 14 
battalions in the firft line, and 13 in the fecond; four 
battalions towards the height, and next the cavalry. Six- 
teen battalions occupy the height as far as the fmali wood; 
four battalions occupy the other fide of the wood, and 32 
battalions upon two lines very clofe together 5 12 battalioas 
behind the height next the rivulet; 12 feuadrons of horle, 
and 20 of huflars, who have orders to pafs three bridges 
thrown over tne rivulet, and attack the town with three 
columns of four battalions each, fuftained by the 12 Iqua* 
drons 01 horfe, and the 20 of dragoons. In the rear of the 
Cavalry upon the left, are pofted 16 fquadrons of dragoons 
at a little diftance, with intervals ; fo that, if the enemy 

an 



py> vv 
almoft certain viaory. Fifteen fquadrona of horfe are 

non wfted behind the height, with their right toward the 
/••lieight, and their left toward the camo, in order to take the 
f' nemy in flank, whilft he i^ employed in purfuing the caval- 

y of tlie left, which he has beaten. The chief object of 
he attack fhould be the town, although the molt difficult, 
f it is forced, the enemy will, be beat without refource j 

■ Lecaufe the infantry who has driven him from that port, 
4/ill attack him in the rear ; at the lame time that the in- 
Iantry which remained, on the height will come down from 

and join, either to attack, or at leaft to emoloy the enemy 
pon the height, and by that attack prevent him from fencing 
fliftance to the troops already driven from the town and put 

) flight : the cavalry noon the left will advance at the fame 
irne to fupport the infantry, and, if necedary, to charge the 
nemy’s cavalry. 

j Fhe 3 2 battalions which are upgn the height in two lines, 
pH be divided into f:x columns* of which four of fix bat- 
ilions will be employed in attacking the town, the laft bat- 
‘lion of every column excepted ; which mutt remain at the 

■illranee of the wood, with four columns of four battalions 
gp°n the left, in order to fuftain the infantry attacking the 

>\vn, and to keep back the enemy’s cavalry upon the left, 
'hey will defeend from the height under the prote&ion of 
ie wood by which it is covered, and which ends at about 
no toifes from the town. Thefe troops will be followed 
f artillery, which mull be potted between the columns; 
tey mull halt on leaving tne wood, and will begin by 
aking a continual fire of cannon upon the town and the 

uvalry: dating this fire of the artillery, the !2 battalions 
|i the other fide of the rivulet ought to attack the four 
fttalions and the eight fqu?.drons, of dragoons belonging 

the enemy; and when they have forced them to give 
dy, they will amufe them by a conftant fire of mufquetry. 
Mien the artillery Ihall have played long enough to h ive 
[token down the enemy’s entrenchments, and deftroyed the 
i der ol the troops, the four columns, formed of 20 bat- 
illions, will march up, and with their bayonets endeavour to 
tnetrate at fome part; the i 2 battalions on the other fide of 
li e rivulet will charge at the fame time ; the two columns of 
(on battalions each, as well as the four laft battalionsbelonging 

- the columns which attack the town, will remain at the en- 
ance of the wood with the attillery, in order to keeo back 
e enemy’s infantry and cavalry which was next the town, 
any one of the columns can penetrate as far as the bridge 

at is in the town, it will take poffeffion of it, as well as of 
e market-place ; the others following it will take polTef- 

lim the hedges and gardens. One column only will be 
i fficient to fecure the banks of the rivulet, and take pof- 
Huon of the bridges. As foon as the bridges are free from 
fe en^niy, the 12 Iquadrons of horfe and the 20 ofhuffars 

tt pafs and attack every thing they find to opoofe them ; 
en the left ought to advance : the battalions which have 
mained upon the heights fhould come down from them, 

Mall together ■ attack the front of the army, whofe left 
K'nfi! is already broken and taken in flank. 

hut if the enemy, after having examined the difpofition 
" the army A, imagining that the principal attack will be 
•reeled againft the town, inftead of remaining in his firft 
Kpofition, changes it entirely, and caufes a part of his fe- 
Jud line of infantry to march to the town t and if he 
lengthens his right by the cavalry of the left (a fpot more 

|vourable for cavalry than infantry), the attack of the town 
1 then become impracticable, becaufe of the great fuperi- 

.|lty the troops defending it; therefore it would be ufe- 
' to perfift in it ; but his right fhould be vigoroufly and 

111 |ttached. ' It is true, that it is reinforced by the ti/alry Jrona the left; but as the ground between the height 

74. and the eight battalions which are next the morafs can con- Offtnllve 

f u ^^ iUadrons, thofe which the enemy hath drawn °Herar' from the eft can only be Pofted behind the- height, or in  *~ 
it third line ; if they are behind the height, nothing can 

prevent their being attacked: but fuooofmg the firft line 
broken, it fhouU not he too warmly puriued, for fear of fe- 
parating, and being taken in flank by the cavalry behind 
the heighr I he 16 fquadrons of dragoons which are be- 
hmd, ought to remain in that fixation ; the 15 fquadrona 
o hor.c, which are with their right to the height, and their 
!e t to the, ol? camp, ought to take the olace of thofe who have attacked tne enemy ; and then the 20 battalions which 
are upon tne height will come down into the plain and 
attacK the enemy’s infantry, at the fame time that the 1 c 
fquadrons of cavalry and the 16 o< dragoons attack the ca- 
valry which is polled behind the height. If they fucceed 
m beating n, or whether they do or not, if the enemy fends 
a fiftance, he wall weaken his left, and then the 43 battalions, 
who till this time have remained ina&ive, may come down 
from the height and attack the town, not fo much with a 
deli m of forcing it, as to oblige the enemy not to take any 
troops from it; if no aflittance is fent to the ri )-ht wing, it 
will be undoubtedly' beaten, being attacked by forces fo 
greatly fupperior to it: the whole of the cavalry being thus 
put to fi ght, the molt prudent part the enemy can take is,, 
to endeavour to pais the rivulet by the three.bridges be- 
hind the town, and by fo doing lecure himfelf from farther 
infult: if the enemy does this, the 12 battalions, the 12, 
fquadrons of horfe, and the 20 of dragoons, will retire by 
the fame road they marched up, and they will be in fecuri- 
ty as foon as they are in the wood : befides, a beaten army 
is teldom to be feared ; therefore, they may retire unmoleft- 
ed, and in order. 

Lut if it happens that the enemy, without changing his 
pofition, is not to be ‘oreed in any of thefe attacks, the 
general had better retire to the height, where there will be 
no danger of the enemy’s endeavouring to attack him : but 
it he fhould attempt the attack of the left wing of the army 
A, it mud be reinforced by all the cavalry that can be em» 
plo}ed without canfing confufion, and two brigades of in- 
fantry fhould be joined to the two which are next the mo- 
rafs. 

Disp. IV. fne fourth difpofition is fuppofed in a coun- 
tiy mixed with thickets and plains. The enemy’s army 
hath its right to fome mountains, and its left to a river ; in 
about a third part of the length of his front, there is a vil- 
lage a little behind its right. His difpofition is, four bat- 
talions and fix pieces of cannon upon an height which over- 
looks the plain, to which is alfo added the cavalry of the 
right. Behind are two paffes entrenched and guarded by 
four battalions; upon the heights of thefe pafles there are 
four more, to prevent the enemy penetrating at the flank. 
Iheie are eight fquadrons in the firft line, four battalions 
pofted at the village, and 12 in it with cannon: 16 battalions 
on the left of the village, 14 fqiiadrons and four battalions next 
the rivei. 1 he fecond line confifts of 1 1 fquadrons upon the 
right, eight battalions behind the village, in order to carry 
timely afliftanceto it; 1 2 battalions in the rear of the 16 of the 
firft line ; 15 fquadrons and four battalions to the river. The 
referve confifts of 1 8 fquadrons of dragoons next the moun- 
tains (in order to difmount and be within reach of aflifting the 
battalions guarding the pafles), and of 24 fquadrons of huftars 
on the left next the river. An ifland is fuppofed a little in 
the front of the firft line : in this ifland are placed two 
oattahons and fix pieces of cannon. A flone hrid°'e is alio 
fuppofed between the two lines, behind which is polled two 
battalions, to fupport thofe in the ifland, and to facilitate 
their retieat. It feems impofiible to attack an army thus 
4 fituated. j 
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(Jpfrnkm' t^e troops are a mutual fupport to each other: the Intervals of each brigade. 
t ■'the hanks are fecured and weil guarded ; artillery is plant- 

ed along the whole front ; and the paffcs are entrenched, 
and troops polled in them. 

In the iront of the enemy’s army is a large plain, which 
runs itom the mountains as far as the river ; but the large- 
nefs of it is broke into by fome thickets, wherefnevei thelefs 
cavalry may a&: in order to attack this army, thus advan- 
tageoufly pofled, a difpofition muft be made, entirely dif- 
ferent from that which it is in. If the village, which is en- 
trenched and well furnifhed with troops and artillery, is at- 
tacked, the forcing it will be doubtful: but fuppofing it 
fhould be forced, it will not be without lofing a great number 
of men ; which fhould be avoided, becaufe it is the duty of a 
general to Ipare the blood of his foldiers as much as poflible, 
and even, if prafticable, to employ but few of his troops 
againft a greater number of the enemy’s. If the paffes on y 
are attacked in order to take the enemy in flank, it is very 
certain he can fend affifbance to it without weakening his 
front, having it in his power to caufe the eight battalions in 
refer ve. behind the village to march there, and to caufe the 
18 fquadrons of dragoons to difmount. If only the left 
winp; next the river is attacked, it is true that attack is more 
prafticable, there being no obftacle or entrenchment to pre- 
vent coming up with the enemy : but flill there is but one 
wing beaten ; and that, by falling back upon the troops in 
the village, can retreat by the mountains of which the enemy 
is mafler. There is greatreafon to imagine it will be beat; 
but the general muft endeavour to reap as much profit from 
that vidlory as he can : it is therefore thought that, not 
to lofe the fruit of it, the enemy fhould be attacked on the 
left wing, from the Centre to within about 200 toifes of the 
river, at the fame time that the entrenched pafi'ts are attack 
ed. During thefe two attacks, a brifk cannonade fhould 
be kept up upon the village, the infantry and cavalry upon 
the right, the infantry that is pofted in the ifland, and that 
which is next the river : by thefe two attacks the enemy’s 
front and right wing will be equally annoyed j he will not 
know where to fend affiflance, and in that Hate of uncertain- 
ty may probably fend it to a part where the danger is not 
fo prefling. But fuppofe he fhpuld a61 in the moft proper 
and prudent manner, as it fhould always be imagined he 
will, the afliftance which he will fend to that part, cannot 
be effected without unfurnifhing or weakening lome other: 
if he ftrengthens the pafles and the heights with the eight 
battalions behind the village, they perhaps will not be 
forced ; but he will fcarcely venture to take any troops from 
the village, in order to fend them to the afiiftance of the 
iront that is attacked. But if he fhould unfurnifh the vil- 
lage, it muft then be attacked, and that vigoroufly ; which 
may be the eafier done, as it hath been for fome time can- 
nonaded, and confequently the earth hath been tumbled 
down, and openings made, at leaft large enough fot the in- 
fantry to enter it : this attack will not at all prevent that at 
the front from going on. 

In order to execute the attack upon the enemy’s army, 
it is imagined the troops ought to be diflributed after the 
following manner: all the infantry fhould be placed,in the 
firft line, excepting that of the reierve, which fhould confift of 
20 battalions ; the fecond line fhould confift of the cavalry ; 
and the third ihouldbe formed of the dragoons and huflars. 
rhe 20 battalions on the left, forming five brigades, fhould 

remain in order of battle at the coming out of the thickets, 
with artillery diftributed between the intervals of each bri- 
gade ; the 28 battalions, after making feven brigades as 
foon as they come out of the thickets, will form in column : 
then the 24 fquadrons which are in the rear of the infantry, 
formed in column, will poll thcaifelves, four fquadrous in given to that 
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right flank will advance on the fide of the river : and thentywub1 

the feven columns and the 24 fquadrons will march up to —r« 
the enemy and attack him with their bayonets, without 
loiing time in firing. As foon as the columns have broken 
or ftaggered the enemy’s firft line, the cavalry will fall fud. 
oufly upon them, fword in hand ; a part of the dragoons 
and huftars fhould follow, in order to be within diftance of 
fuftainiag the troops who have attacked, or to join them- 
felves to the cavalry who have broken in among the enemy: 
it fhould be obferved, that as foon as the huflars are enga. 
ged and purfuing the enemy, the cavalry fhould rally in order 
to fuftain them, or to flank the infantry tyhich may ftill 
make refiftance. The brigade of infantry which lupported 
the right, followed by the feven fquadrons, fhould attack 
the four battalions on the left of the firft line, and the feven 
fquadrons will take them in flank ; which they can with 
the greater cafe effeift, as the cavalry hath been put to 
flight. The feventh column fhould, with four fquadrons, 
attack the four battalions of the feepnd line, at the fame 
time that this attack is executed from the front as far as the 
river ; 16 battahons of the 20 in referve fhould attack the 
pafles, and alfo the heights; the remaining four will march ' 
under cover of the mountains, fuftained by a brigade of in- 
fantry and eight fquadrons, in order to attack the cavalry 
on the right ; thus of the whole front of the enemy’s army, 
there will remain only the village that hath not been attack- 
ed, unlefs there hath been fuch a number of troops drawn 
from it, as to render the carrying of it not difficult. It is 
to be iuppofed that one of thefe attacks will fucceed ; that 
made by the columns fooner than the reft : the dilpofition 
of columns intermixed with cavalry is very formidable, be- 
caufe each body is fupported without confufion : befides, it 
is to be fuppofed that a column four battalions in depth, 
and from 18 to 20 men in front, ought to break through a 
line that is only four deep, and which being once penetrated, 
the cavalry will find no difficulty in breaking through it. 
See Plate DXXIII. 

The movement of the infantry to form itfelf in column, 
and the evolutions of the cavalry to f 11 up the intervals of 
each column, ought to be performed with great quicknels, 
and near enough to the enemy to furprife him, but not at 
fuch a diftance as to give him time to remedy it. 

The nature of the gtound, which is continually chan* 
ging, cannot be followed through all its various fhapes; the 
author from whofe work we take this article hath therefore 
endeavoured to form his diipofitions in thofe fituations 
which moft ordinarily occur, in order that thefe general dif- 
pofitions may be afliftant to the ideas in more particular and 
critical fituations. Mountainous countries have not been 
mentioned, becaufe it is veiy rare that they prefent an op- 
portunity of coming to a general adtion : the affairs which 
happen among them are generally with regard to fome poft* 
which can never decide the fate of an army, however bulk 
they may be. The tour difpofitions now mentioned are 
ideal ; and although the propriety of them may be defend- 
ed, it would be very imprudent to anfwer for their fuccefs; 
becaufe with regard to the bufineis of war, the whole de- 
pends upon circumftances, and the leaft accident often ren- 
ders a difpofition, feemingly the bell, the moft prejudicial 
that can be taken. A motion of the enemy’s troops ill 
concluded by their commanders, too much floth or too 
much eagernefs in the execution of orders, an accidental 
word falling from the mouth either of an officer or a foldier, 
and which is always increafed when told again, may occa' 
lion the defeat of an army, however well difpofed or ad- 
vantageouffy fituated. The epithet “ heft” fhould be 

general who commits the feweft faults; f°r 

■ . there 
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there Is no man who can flatter himfelF with having com- 

•uer& mitted none : it is impoffible for a general to fee every thing 
himfelf, or to remedy any unforefeen acident that may hap- 
pen, if he is not affifted by his general officers, who fee 
things which it is impoffible he can : they ought not only 

R, 
to be the means of putting his orders In execution ; but 
even, in certain circumftances, they ffiould prevent them, 
and make the fame difpofitions which the general ought to 
make, and would certainly order, were he in their htuatiou. 
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Part III. Of the PETITE GUERRE 

THE Petite Guerre confifts in the manoeuvres of the 
Partifan in fecret marches, occupying, defending, or 

attacking polls, reconnoitring countries or the enemy, pla- 
cing of ambufcades, See. 

Sect. I. Of the Hhialifcations of a Part fan, and 
the Nature of his Corps. 

They generally call every officer a partifan who is def- 
tined to go at the head of a detachment, whether draught- 
ed from the body of the army, or of a party which he be- 
longs to, and for that reafon has no other name than that of 
a partifan. 

Of all military employments, there is none which require 
more extraordinary qualities than that of the partifan. A 
good partifan ought to have an imagination fertile in pro- 
jedls, fchemes, and refources ; a penetrating fpirit, capable 

' of combining the whole circumftances of an adtion ; a heart 
intrepid again!! every appearance of danger ; a fteady coun- 
tenance, always aflured, and which no ligns of difquiet can 
alter ; a happy memory, that can call every one by his 
name ; a diipofition alert, to carry him through every thing, 
and give a foul to the whole ; a piercing rapid eye, which 
inftantly catches faults or advantages, obftacles and dangers 
of fituation, of country, and every objedft as it paftes ; his 
fentiments ought to be fuch, as to fix'the refpeft, confi- 
dence, and attachment of the whole corps. Without thefe 
difpofitions, it is impoffible to fucceed. 

A partifan ought to fpare nothing to be affured by his 
fpies of the march, force, delignS, and ppfition of the ene- 
my. As chief, he owes the example of an irreproachable 
conduft to his corps, by which he will infpire reipedl, love, 
zeal, and vigilance, and gain the hearts of the whole to his 
lervice. It is extremely dangerous for fuch an officer to 
contraft the leaft attachment to v/omen, wine, or riches. 
The firft makes him negledl his duty, and frequently occa- 
fions the moft ruinous treacheries : the lecond leads to dan- 
gerous indiferetions, and is fure to draw down contempt: 
the third leads to guilt, and deftroys all fentiments of ho- 
nour. The partifan mull be content without the delica- 
cies of the tabic, as he may be often expofed to want 
provifion ; his bed the fame with the mens, a cloak and 
Itraw, never ftripping but to change linen. Nothing ani- 
mates feldiers fo much as the pretence and vigilance of a 

i commanding officer fharing with them the fatigues of the 
fervice ; the officers follow his example ; the men are afiured, 
encouraged, and content. 

■ 
A corps capable of carrying on the Petite Guerre to ad- 

vantage fhould be compofed of infantry and cavalry ; and as 
it is inconteftable that the cavalry ought to be the moft ac- 
tive in carrying on the Petite Guerre, it were to he wiftied 
that they were likewife the ftrongell, fo as to have 600 ca- 
valry and 400 infantry in a corps of 1000 men, making four 
companies of infantry and i 2 troops of cavalry. 

The commanding officer fhould have the naming of the 
officers of this corps, or at leaft have liberty to rejebl fuch 
as he is convinced are not qualified for fuch fervice, as eve- 
ry officer who may be ambitious to ferve in the corps, tho’ 
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pofterffed of great military merit, may not have the talents 
requifite for the duties of the partifan. 

To fupport the honour of this corps upon a folid and re- 
fpe&able footing, the ftiiffteft fubordination mull extend 
from the chief to all the officers, and the moft rigid difei- 
pline infpire vigilance, patience, bravery, and love of glory, 
to the whole corps. 

It is of the utmoft importance for the officer that com- 
mands, to have the chooiing his men and officers whom he 
knows to be fitteft for his enterprife, and thereby prevent- 
ing many difficulties, contradictions, and dangers, which jea- 
loufy and diftruft always occafion among ftrangers. 

No recruit for the corps of a partifan, either cavalry 
or infantry, fhould exceed 30 years of age ; but the young- 
er they are, if they can carry arms, fo much the better for 
fuch a fervice, to which youth is particularly inclined. In 
the choice of recruits for the cavalry, it were not unworthy 
the attention of officers to prefer men that are lovers of 
horfes, and to recruit chiefly in thofe countries where fuch 
are moftly to be expeCted. 

As for arms, the firelock and bayonet is fufficient for a 
foot foldier ; and in the corps of the partifan, barrels of 36 
inches, with a long bayonet, but to have the caliber the 
fame as that of the reft of the army, which, for the fake of 
having ammunition made up to fuit the whole, ought to be 
invariably the fame. A helmet likewife is preferable to a hat, 
as the fword is almoft the only thing to be dreaded from the 
enemy’s cavalry. Four fpades and four pick-axes Ihould be 
given to each company of infantry. 

The prefent manner of equipping the light dragoons is 
fo perfect, it is unneceffary to fay any thing on that head j 
hut no white horfe, ftone horfe, or mare, fhould be fuffered 
in the corps of the partifan, as the leaft neighing or percei- 
vable colour may make enterprifes fail. No horfe Ihould be 
mounted for fervice till fix years old. The fize of the light 
dragoons is very proper for the partifan ; and while they 
have firm ground to a£t upon, and plenty of forage, none 
can excel them ; but when they come among moraftes, and 
feel the feverity of want, perhaps the Hungarian huffars 
may be found more equal to the duty : poffibly, therefore, 
in forming the corps of the partifan, 200 horfe, fuch as 
are bred in the mountains of Wales or Scotland, mounted 
by the lighteft men, might be found of good fervice. 

The principal attention of an officer of cavalry fhould be, 
to fee that the men feed and drefs their horfes well. Du- 
ring the whole campaign they Ihould have dry food only, 
as green weakens them. When the exigency of the fervice 
requires the horfes to be kept fuddled day and night, every 
horfeman Ihould feize fome moment to turn the faddle-cloth, 
which greatly comforts a horfe, keeps him at eafe, and lefs 
apt to gall ; and care Ihould be taken to keep the cloth foft, 
and clean from fweat and daft. 

Sect. II. Of Pofls, &c. and the different Works "with 
•which they may be fortified. 

Posts are generally fuch places as bodies of troops can 
fix in when detached from the army, to cover and fecure 
the frontiers ; and upon the vigilance and refiftance of the 

5 B parties- 
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parties that are detached there, depends the fafety of the 
army. Whatever the abilities of a general may be, it is 
fcarce poffible that he can have an eye to every detail that 
contributes to their defence ; -it is fufficient if he knows that 
the guards are properly placed, and the line that they 

■make properly eftabliflied. It is then the bufinefs of the 
particular officers who command them, to make the beft dif- 
pofition for a vigorous defence, and anfwering the views of 
the general. 

An officer who is detached to a poll;, is either to relieve 
a party, or take poffeffion for the firft time. In the fu ll 
cafe, if the guard which he relieves happens to be entrench- 
ed, as foon as he arrives at the poll, and has taken his inftruc- 
tions from the officer who commands, he ffiould prepare 
himlelf for his defence, as fhall be mentioned in that article. 
In the fecond, if an officer who is detached is to entrench 
himfelf, he muft examine if the place is advantageous for the 
execution of his projedls, the defence of his people, and the 
fecuring a retreat. 

He mutt confult, ift, Whether the fituation be conveni- 
ent for fending parties to difcover the enemy ; whether 
to give intelligence of their fituation and march, or to di’- 
ll urb and furprife them. 2d, If it has fome natural defence 
on its front or flanks, fuch as a river, rivulet, morafs, or 
fmall wood that can be eahly penetrated. 3d, If he can 
preferve his communication with the army, and if there are 
fome covered places to favour his retreat. 4th, If he can 
difcover all the approaches ; becaufe if the enemy can come 
within a fmall diftance of the poll without being feen, he 
will place himfelf under cover there, and reft while the be- 
iieged are obliged to remain continually under arms, and will 
watch the moment for making an attack. If then he finds 
hollow roads, clumps of wood, or any place where the ene- 
my can fecure himfelf in the neighbourhood of his poll, 
he mutt All them up, or guard them with detachments of fix 
cr feven men. tth, He muft take care not to be command- 
ed by any neighbouring heights, or muft prevent the enemy 
from profiting by that advantage ; becaufe if they can take 
bis foldicrs in the rear, it will be impoffible for them to de- 
fend themfelves. 6th, The extent of the work muft be pro- 
portioned to the number of men that are to defend it. Good 
fenfe and numbevlefs examples prove, that too large, en- 
trenchments can only be defended by confiderable bodies. 
7th, He fliould take care to have all the parts of his en- 
trenchment nearly of an equal ftrength, fo as to be able to 
make an equal refiftance everywhere ; and, laftly, He will 
take care to fulfil exadlly the intention of the general in pott- 
ing a guard in that place. 

There are fome places fo advantageoufly polled by na- 
ture, that though they are not fortified, they may in a 
fhort time, and with little charge, be made fo ftrong, that 
it will require as much art to befiege them as many others 
that are perfect fortifications ; fuch as Hands, peniniulas, 
and places leated on eminences of difficult accefs, or in mo- 
rafles. 

If the poll is in a level country, or upon a height that 
may be furrounded, as happens almoft always to fmall de- 
tachments, they fhould conllruft a redoubt, or fmall fquare 
fort, compofed of a parapet v/ith its banquette and ditch. 

The ground being chofen, you muft trace a ftraight line 
AE (fig. 1.), and raife the perpendicular BC, as directed 
in pra6tical geometry; obferving to give to each of thefe 
lines which mark the interior fide of the parapet but two 
toifes, or two and a half for 30 men, four toifes for 50, and 
eight for 100 ; which will leave a fpace of two feet at leaft 
againft the parapet for each man. Having traced the two 
firft lines A, B, you muft put the cord over the picquet C 
of the perpendicular B, and with the fame length trace the 
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^ * Part III' arch D, then put the cord over the picquet E of the Tine A, Petite ^ 
and trace the arch F. The point where the arches inter- Guerre. 
fe& each other, is the point to end the lines EH and^V"' 
CG. Thefe four lines mark the interior fide of the pa- 
rapet. 

Then trace four other lines at the diftance of two or 
three feet parallel to the firft, as I, L, M, N, to mark the 
fize of the banquette, which fhould be greater or lefs ac- 
cording to the number of ioldiers you would place in a file. 
Then trace a third parallel fquare on the outfide of the firft, 
as O, P, Q, R, to mark the exterior fide of the parapet, 
and to determine its thicknefs, which is ufually eight or nine 
feet, or 18 if it is to refill cannon, which you Ihould always 
be prepared to do. 

Then trace a fourth and laft fquare STVX, to deter- 
mine the width of the ditch, which is the fame or two feet 
more than the thicknefs of the parapet ; leaving a picquet 
planted at all the angles, as likewife at the lines already tra- 
ced, fo as not to lofe the points from whence the lines were 
drawn. 

While you are employed with two or three men in tra- 
cing, five or fix men ffiould be ordered to cut down the trees 
that are in the neighbourhood of the poft* not only to open 
the approaches, bat to ferve for conftrudling the intrench- 
ments. The fmalleft branches ferve to make fafeines, which 
are a fort of faggots about fix feet long, two feet thick, and 
of the fame fize all over, tied in the middle and at the two 
ends, to ferve for fupporting the earth, which would tumble 
down without that fupport. The middling branches ferve 
to make picquets proper for mixing with the fafeines, and fix- 
ing them in the ground, or one above another to raife the 
paiapet. The trunks to which the large branches are left, 
ferve to increafe the ftrength of a poll, as fhall be mention- 
ed afterwards. 

Having traced all in the manner direfled, fix a row of 
fafeines upon the fmall fquare ILMN, to fupport the earth 
of the banquette ; then fix a fecond row upon the fquare 
ABGH, to fupport the interior fide of the parapet ; then 
a third row on the third fquare OPQR, to lupport the ex- 
terior fide of the parapet. You flaould obferve in the be- 
ginning to picquet the fafeines, to leave a pafiage of three 
feet P3, on the fide leaft expofed to the enemy, to ferve 
for an entry to the redoubt; but if this pafiage can be ta- 
ken in a ftraight line, it fhould be made like a mortoife, as 
you fee at Y, fig. 2. 

After having picqueted the three rows of fafeines as di- 
redled, you nr .ft dig the ditch AB, as in the profile, fig- 3. 
a foot diftant from the exterior fide of the parapet. I his 
diftance or breadth is called berme, and ferves to fupport the 
earth, or receive what falls from the parapet by the enemy’s 
cannon. 'Phis berme is more or lefs according to the folidi- 
ty of the earth ; the earth to be thrown into the intervals 
C, D, E, marked for the parapet and banquette, taking care 
to make the men tread it well down, and obferving to leave 
a talus or Hope on the tv/o fides of the ditch EG, more or 
lefs according to the confiftence of the earth, fo that it may 
not tumble down. The flope F, which is on the fide of the 
redoubt, is called the fcarp ; and the oppofite Hope, which 
is next the country, is called the ccunterfcarp. Care mujt 
be taken in picqueting the fafeines with which the parapet is 
raifed, to bring them nearer one another by degrees in rai- 
fing it as at PI, fo as to leave the fame Hope or. each fide- 
The diftance DE marks the banquette ; the diftance DC 
the thicknefs of the parapet at the bottom ; the diitance 
IE the thicknefs of the parapet at the top ; MN the 
width of the ditch at bottom ; AB the width of the ditch 
at top. * 

If the ground is level, the banquette of this work 
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be raffed two feet; but in low places two banquettes are 
necefary, the one above the other like fteps: but if this 
banquette is railed on account of fome neighbouring heights 
from whence you may be taken in the rear, the parapet 
mult be raifed to fuch a height, that the enemy’s ihot can 
no longer plunge down upon you. A flope must be left 
on the top of the parapet, as IL, fo that the foldiers may 
fee round the poll, and fire eafily towards the country 
at O. 

Though the fquare form of a redoubt, which we have gi- 
ven the method of conftru&ing, is almofl the only one uicd 
in the field, yet it has its faults, which ought to make it be 
rejefted, at lead; for thofe pofts which ought to defend the 
environs equally. Experience fhows us, that we ought ne- 
ver to depend on the oblique firing of mufquetry, as the 
foldiers almoft always fire right forwards, as at A, fig. 4. 

j and often even without taking aim. This being the cafe, 
i there are large fpaceS oppofite to the angles of the redoubt 

at B that are not defended, and where we may fay that the 
enemy remains in fafety. The chevalier Clairac propofes 
an excellent method to prevent this inconvenience, by con- 
firudfing the interior edge of the parapet like the edge of a 
faw, in form of fmall redans, to hold a man or two in each 
fide, fig. 6. which by the crofs fire takes the enemy on the 
two flanks, fo that there are no approaches but what are de- 
fended ; but the conftruftion of this redoubt is too tedious 
and complex to be executed by (mall detachments. 

I The iame author prefers comhu&ing circular redoubts as 
at C, fig. 5. becaufe all the points of the circumference be- 
ing equally difpofed, the foldier pofts himfelf indifferently 
over all ; and the exterior fpaces D which are defended, va 
tying every moment, the enemy is nowhere in fafety. 

The circular redoubt, then, is the moft: perfedl that can 
be conftrufted : but where a road or the edge of a river, is 
to be defended, the fquare, or long, or triangular redoubt, is 
preferable, bccaufe they ought to oppofe the faces of the in- 

1 trenchment as parallel as pofiible to the places they are to 
fire at, obferving always to round the angles. 

To trace a circular redoubt, after fixing the central point 
of the poft, let a picquet be fixed in that point, and draw 
from it as centre the circle EE, with a length of cord in 
proportion to the number of the party, to mark the interior 
fide of the parapet; then trace another within the firft, at 
the diftance already given, to mark the banquette ; then 
trace a third FF, to mark the exterior edge of the para- 
pet ; then trace a fourth GG, to mark the width of the 
ditch ; which being done, picquet the fafcines, and make 
them take the bend of the circle, finiftiing as in a fquare re- 

j doubt. 
If an officer is polled with a detachment on a paffage or 

I before a bridge, in a defile, or oppofite to a ford, he may 
make a parapet either bending or ftraight, with a banquette 
or ditch which fhould {hut un the whole entry ; or he may 
make a redan, which is a work with two faces, and in fuch 
a fit nation fhould be made with a re-entrant angle (that is, 
the angle pointing from the enemy ) ; taking care when he 
53 to guard a roid, to conti ru£t it fo near the river that the 
enemy cannot have room to form after they have paffed. A 

I deep ditch may be dug opoofite to the ford, into which they 
fhould let the water of the river pafs ; they may likewife 
make the banks fteep; throw trees acrofs, and fcatter chaufle- 

j traps, which an inftruments of iron with four ipikes, made 
ys one point eredt. 
f a redoubt or any other work may be 
eking up the paffage that leads to it, fur- 
with felled trees, and finking their trunks 
deep in tne earth, which mull be dug on 
number of large branches on them, which 
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muft be fharpened at the ends, and the leaves taken away, 
and placed as near to one another as poffible, fo that the 
branches may mix, and taking care that they incline towards 
the £nemy. I wo or three rows may be made in this man- 
ner ; but they fhould be at lead two toifes diftant from each 
other, thatv the enemy may not but n them all at once to 
approach the entrenchments. M. Saxe in his Reverie fays, 
that redoubts are propertionably advantageous as th y take 
lefs time in conftrudting, and are proper 'or numberlefs cir- 
cumftances, where one o!te" may ferve to flop an army in a 
clsfe country, hinder them from troublim? you on a critical 
march, or to occupy a large fpace of country when you 
have but few troops. 

I here is no need to mention large works which require en- 
gineers to conftru£t,and great bodies to defend them, as thefe 
have been dtferibed under the article Fortification ; but 
a redoubt, fuch as A, fig. 7. may be ftrengthened by filling 
the ditch with water, by turning a rivulet, or cutting a ri- 
ver or pond. If the ground is uneven, fo that the water 
cannot be put equally in all parts of the ditch, dams fhould 
be left in digging at C ; or little traverfes of earth to form 
banks proper for keeping the water in the upper part of the 
ditch D, from whence it may be let run into the lower 
E. Thefe banks (hould have but half a foot in thicknefs 
at the height D, which fhould be railed (harp ; but a good 
deal more muft be left below at E, by (loping the two (ides 
pretty much. Dams likewife are made or planks or boards, 
as at 1' ; but they muft be ftrong, and fnpported by large 
(lakes, (o that the body of water above may not overturn 
them ; and then they are reckoned preferable to thofe that 
are of earth : but a more particular explanation of this fi- 
gure may be of ufe.—A therefore is the ground within the 
redoubt. B, The bottom of the ditch. C, D, E, Dam 
of earth. F, Dam of planks, boards, or fafcines. G, Up- 
per part of the redoubt conftrudled of fafcines, and the 
eartn dug out of the ditch. Iff, The lower part of the re- 
doubt dug in the earth. I, The berme or (pace left at the 
bottom of the parapet to (upport the earth. L, The entry 
of the redoubt. M, The infide of the parapet. N, The 
upper part of the parapet. O, 1 he banquette. P, The 
glacis. Rivulet from whence water may be let into the 
ditch of the redoubt. 

But it is not with the works alone which have been al- 
ready mentioned that an officer may fortify a poft ; there ate 
an infinity of ways to ftop an enemy, to tire him, and 
even to repulfe him, with which it is neceflary that every 
commander (hould be acquainted. 

All the fchemes for oppofing the enemy, of which we 
have given a detail, ferve only to add to the exterior 
ftrength of pofts; there are others which have fome natural 
fortifications, fuch as churches, church-yards, mills, or farm- 
houles, See. An officer who is fent to a poft of this kind, 
which is detached from other buildings, ought, before he 
begins to work, to make the inhabitants go out, and the 
magiftrates of the neared place receive and lod.-e them. 
He (hould then entrench the houfe with a turning parapet, 
if he have people enough to defend it; but if he have only 
a (ew, he (hould make a breaft-work of felled trees round 
the houfe, elpecially oppolite to the angles, to prevent the 
enemy from undermining it. He muft likewife take off the 
tilts and dates, left the enemy fhould get up by ladders, and 
crufh his people that are within. If the houfe is covered with 
thatch, it (hould be pulled off and burnt, as well as every 
thing combuftible that can be found in the neighbourhood, 
left the enemy make ufe of it againft the houfe. 

Though the houfe is furrounded with a parapet of felled 
trees, yet the walls (hould yet be pierced with loop-holes, 
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about a foot from the ground, fo as to difcover the enemy’s 
legs, that they may not get footing on the outfide. Thefe 
loop-holes fhould be tour inches wide, and three feet diftant 
from one another ; and a little ditch fhould he made a foot 
and a half from the wall within the houfe, to place the fol- 
diers in who are to defend it. Other loop holes fhould like- 
wife be pierced feven or eight feet from the ground, oppo- 
lite to the interftices of the lower ones, and of the fame 
width, placing the foldiers that are to defend them upon 
tables, planks, or ladders ; and taking care to pierce a great- 
er number oppofite to the avenues, before, and at the fides 
of the gate, and the angles of the houie, becaufe theie are 
the places where the enemy ufually makes his greateft ef- 
forts. Ir the houie lias an inner court, the walls fhould be 
pierced which inclofe it, fo as to rire upon the enemy after 
he has made himfelf mailer of it. If there are feveral gates, 
they fhould all be blocked up except one, to be left for an 
entrance to the poft, which fhould be made to as to admit 
but one man at a time. 

If there is a broad flaircafe for going up to the firfl 
floor, it fhould be broke down, or blocked up with ftones 
or cafks filled with earth. If it is a winding ftair, the wall 
ihould be pierced in different places with loop-holes, to fire 
upon the enemy that are already entered, keeping ladders 
for the troops defending the houfe to get up to the firfl 
floor, which fhould have the boards pierced with a number 
of holes about four inches diameter, to fire down upon the 
enemy, obferving to pierce them only where there are no 
trees below, but to have a greater number over the door and 
other weak places which the enemy can force. A poll en- 
trenched in this manner may refill a great while, and even 
tire out the befiegers if defended by refolute men. 

Captain d’Enfernay of a French regiment, with a com- 
pany of volunteers, in the campaign of 1748, took poll in 
the church of Bevera, two miles from Ventimiglia. It is 
detached from other buildings, and he fortified it with a 
parapet and ditch full of water ; but his entrenchment was 
commanded by fome houfes in the village, fo that the ene- 
my could fire down upon his party. He remedied this de- 
fied! by covering the commanded part with a kind of blind 
made with rafters, leaning with one end on the wall of the 
church, and the other upon polls railed a foot higher than 
the top of the parapet, which left room to fire through. 
This blind, covered with fafeines and earth, prevented the 
enemy’s fire from piercing, and did not prevent his firing 
upon them, fo that they durfi. not atack him. 

This example Is mentioned to fhow how to fecure a poft 
that is commanded by a height. When there is no redoubt 
or entrenchments of earth, the interior fide of the parapet 
which is commanded flaould be railed, or a fort of penthoufe 
fhould be made with rafters, placed perpendicularly againft 
the inner fide of the parapet, upon which planks or faieines 
are nailed, taking care to leave room between the bottom of 
the penthoufe and the top of the parapet for the men to fire 
through. 

If an officer has not time to oppofe all the fchemes which 
have been mentioned to the enemy, when the general wants 
to make a forage, and throws in antry into the houfe to form 
a line, he fhould immediately place a couple of trees acrofs 
before the door, pierce the boards, fhut the windows, and 
prepare for his defence, which gives time to the foragers to 
retire, and the fupporting parties to advance. 

The fortification of villages, if they confift of fcattered 
Houles, differs nothing from the fortification of a few conti- 
guous polls, between which a communication is to be pre- 
ferved. If they confift of h®nfes collected, the commander 
mull proceed upon the principles laid down in another ar- 
ticle. See Fortification. 
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Detachments are particular bodies of foldiers detach- 
ed from a greater body, to guard a poft, or to go on an ex- 
pedition. 

When an officer is ordered on a detachment, he fhould 
provide himfelf with a cord regularly divided, in cafe he has 
occafion to entrench ; and be at the parade by times, to get 
information from the brigade-major, whether he is de- 
fliiied to relieve a detachment, or to occupy a poft. for 
the firfl time. If to relieve a party, he is only to know 
where the guide is who is to condudl him ; the guide is a 
foldier, fent by the officer who is to be relieved, as orderly- 
man to the major-general, who by having been at the poll 
before can lead a new detachment to it. 

If it is a poft that is to be occupied for the firfl time, 
the officer is to aik the brigade-major for inflruftions re- 
lating to its defence ; which being got, lie muft infpedl his 
party, and take care that every ibldier is properly equip- 
ped ; his firelock loaded, frefh primed, and a good flint well 
fixed ; his cartouch-box filled with cartridges ; and that he 
carries provifion for 24 hours, which is the time that de- 
tachments commonly continue, and are not allowed to go 
away to eat. Care muft be taken to have fpades, pick- 
axes, hatchets, and wood-bills, one or two of each kind ; 
and if any thing is wanting, to apply to the brigade-major 
for it, that they may have every thing neceffary for en- 
trenching. 

When an officer has infpedled his party, he ought to get 
information from his guide whether the way is broad or 
narrow, open or inclofed ; if the enemy’s polls are near; if 
they go on patroles, or fee their parties in the day ; and, 
laflly, if he is to pafs mills, farms, manors, &c. and from 
theie informations take the neceflfary precautions for his 
march. 

When the whole ate ready to march, the advanced guard 
A (fig- 8.), which fhould canfift of cavalry only, fhould fet 
out. It is iurprifing that all the authors who have written 
on this part of the art of war, have neglected to (how luf- 
ficient attention to fo effential a point : the greateft part are 
filent, and the reft paffing flightly over the different duties 
of this corps, are content that it fhould be cotnpoied or in- 
fantry ; though, on the kail reflection, in the mod ordinary 
cafes of a fecret march, reafon rauft determine that none but 
cavalry ought to be placed there, whether it be to flop paf- 
fengers who may difcover your route, or fuddenly to attack 
an advanced guard of the enemy whom they meet face to 
face, or to harafs their corps, in order to gain time for 
your own to form : it is inconteflable, that for all thefe pur* 
poles, cavalry has greatly the advantage of infantry; who 
are by no means capable of running here and there to feize 
pafiengers, or ot pouring luddenly on an advanced guard of 
the enemy ; or of refilling their cavalry a moment in cafe of 
a fudden rencounter, when they mull expedft to be thrown 
down and trod under the horfes teet, and the corps attacked 
before the commanding officer has had a moment to prepare 
for his defence. 

As examples ferve heft to illuftrate opinions that have 
been feldom declared, the fpirited behaviour of Cornet 
Nangle of the 15th regiment ot light dragoons merits our 
particular notice, and will ferve as a proof of the great ad- 
vantage of having the advanced guard of cavalry. In the 

campaign of 1761, when the Trench army under the com- 
mand of MarPnal Broglio and the prince of Soubife were re- 
tiring towards Hoxter, where they palled the vVeiffer, 
Prince Ferdinand followed dole after them for leveral days* 

ana 
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!t^ etitc: and on the evening before they gained the pafs over the ri- r»uerriH verj one of Prince Ferdinand’s German aid-de-camps defined 
£ the grenadiers and Highlanders who were in front, to pufh 

on and take fome of the enemy’s baggage, which was a 
little way before them and but weakly guarded. They were 

11 immediately formed, and marched in a hurry over a plain 
with a thick wood in front, which they were told was clear, 
and had got within 400 paces of the enemy’s baggage, 

ei when feveral fquadrons of French dragoons rufhed fudden- 
31 ly out upon them from the fkirts of the wood upon both 

flanks, and were hewing them down without mercy, when 
fl Cornet Nangle with an advanced guard of 20 men coming 
t! up the hill, got fight of the attack, and inllantly rufhing 
c on, charged the French cavalry, who, ftartled at the brifle- 

nefs of an attack which they were not expedling, immedi- 
} ately reined back ; when the reft of the regiment getting in 

view, came on ; and attacking the French, drove them off, 
n having killed and wounded a few, and taken fome prifoners. 
11 The determined bravery of this young officer with his 20 

men faved a great number of the grenadiers and High- 
e: landers from being cut to pieces, and ffiows what may be 
11 effefted by the fudden attack of an advanced guard of ca- 
r‘ valry. 
•r An advanced guard by night fhould be of double the 

force of one by day. In an open country, it is a matter of 
k indifference at what diftance they advance, provided they 

! keep in view of the commanding officer, who ftiould conti- 
7 tually oblerve them: but in covered places, and in the 
n larknefs of the night, they fhould not be more than 50 
! oaces diftant. 
h This advanced guard fhould have an advanced corporal 
i l'B, with fix horfemen divided into three pairs ; one in the 
e centre B, the two others out of the road on the right and 
it eft at CC, to examine as wide as poffible, filently and at- 

entively fearching all hollow and covered places, taking 
t :are that there is nobody lying on the ground, or hid in 
i iry ditches, behind trees or bullies. At the fame diftance 
) >f jo paces upon the flanks of the corps, fhould march two 
s vings DD, confifting of eight or twelve horfemen, each ac- 
n jording to the ftrength of the corps, led by a non-commif- 
d ioned officer. They can harafs an enemy who may hap- 
t( len to rufh fuddenly out of ambufeade, and give time to 
:i he corps to form. Each wing to detach two men EE, 
in teeping 50 paces wide from the others, and preferving the 
r ame route as exadUy as the face of the country will per- 

nit. At the entrance of the wood NN, the horfemen 
d hould fpread, and clofe again at coming out, and do 
a he fame at meeting any little hills, to examine them on 
f >oth fides. When they perceive any traces of a party, they 
d hould immediately communicate it from one to another, till 
N t comes to the commanding officer. 
1] The advanced guard ought to march flowly, and the 
n ommanding officer at the head of the corps fhould follow 
ie t the fame rate, fo that the rear of the detachment may 
)e tot be obii >ed to gallop. As the rear-guard H is only 
li ftablifhed for form, there is no need of its being numerous^ 
c Hie officers and quarter-mafters fhould be careful to keep 
n, lie men from fleeping, as a horfe is eafily hurt under the 
n rregular motions of a fleeping rider, which retards the march. 
v The whole corps fhould be forbid to fmoke or Ipeak ; and 
j f any one is obliged to cough or fpit, let him cover his 
}, south fo as to make no noife. 

When tire corps is numerous, the cavalry fhould march 
j! !>y fquadrons, the infantry by platoons, to follow alternate- 
> f Ti f° that each platoon of infantry FFF may march at the 
( ead of a (qnadron of cavalry GGG ; which dilpofition will 
r ! Teferve the whole at an equal pace, and keep them readier 

A. R. 
to form in cafe of meeting the enemy, or being fuddenly at- 
tacked, as we are about to mention. 

When the advanced guard perceives an enemy at a di- 
ftance, whether it is day or night, they fhould not purfue 
them, for fear of falling ftupidly into fome ambufeade, if it 
is not in a country that has been well examined ; but if they 
meet them fuddenly lace to face, as may happen at the en- 
trance of a hollow way I, opening obliquely upon them, 
then the advanced guard, without deliberating about their 
ftrength, fhould inftantly rufh upon them. This manoeuvre 
cannot fail againft infantry, and gives a great advantage 
in a rencounter with the cavalry ; but if the advanced guard 
falls back, they expofe the whole body to be defeated with 
them. 

When the commanding officer fees the aftion of his ad- 
vanced guard, he will inftantly turn the infantry on the fide 
o‘ the road moft proper to protect them from the enemy’s 
cavalry, and will form them quickly at the fide LLL, or on 
fome neighbouring height MM. If it is day, they ought 
to face the cavalry, ftooping down till the inftant of the at- 
tack, while the firft fquadron advances to fuftain the advan- 
ced guard. If the enemy appears defirous to renew the 
charge, and obftinate in difputing the paflage, he may make 
ufe of a feint, and by falling back bring them oppolite to his 
infantry, who will have them in the flank, and by a well pla- 
ced fire put them inftantly in diforder. His cavalry pro- 
fiting by this, muft immediately face about, and fall upon 
them with all poffible violence ; which cannot fail to complete 
their defeat. 

All villages, hamlets, and houfes, fhovtld be avoided, ef- 
pecially by night (which is the moft common time for the 
partifan), to avoid being difeoyered by the barking of dogs, 
or being feen by peafants who can inform the enemy. You 
will fee equally how dangerous it is to keep the great roads 
by day, or to crofs places that are too open in an enemy’s 
country. 

If you cannot avoid paffing through a village, it fhould 
be done in a hurry, marching confufedly, very clofe, and fill- 
ing up the whole breadth, by which you will concea.l your 
ftrength from the peafants ; fome officers fhould remain at 
coming in, and in the rear, tiil the whole are paffed, taking 
care that no one ftops or withdraws. The fame care 
fhould be taken at every road that opens upon your route. 
At the approach of every place that is covered or hollow, 
fuch as houfe, wood, gully, &c. they fhould halt till it is well 
examined, and continue attentive in paffing it. 

At the pafiage of defiles, bridges, or fords, the advanced 
guard fhould flop at 100 paces, and form till the whole 
corps is paffed and in order. The ancients employed dogs 
to difcover the enemy in ambufeade ; but it will be well to 
diftruft fuch fpies, and to fuffer none with the corps, as there 
is nothing more dangerous ; their difpyfition leading them 
to bark at meeting the leaft animal, they will furnifh the ene- 
my with a thoufand opportunities of obferving you, before 
you can know where they are. 

You fhould always detain the guides that were taken at 
fetting out; but if neceffity requires another, the quarter- 
mafter fhould go and take one without making a noife, and 
lead him a round-about way, that none of the peafants may 
difeover either your party or route. If any of the party 
difeover paflengers in fight of the march, they fhould be 
flopped and brought to the corps, and care taken to pre- 
vent their efcape. 

The party fhould never refrefh in a village, but in a wood 
by day, and open country by ni^ht, caufing- every necefikry 
to be brought to them from places in the neighbourhood, - 
which ought to be received from the peafants at a diftance,. 
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^ f0 that they can neither difcover the number nor quality of 

» !' ^ your corps. During the whole time of (lopping, you ihould 
not be (paring or (entries, and have always fix horfemen 
ready to fecure any perfon by whom youi magine you 
are perceived; when their number becomes confiderable, 
they (ho”.ld be tied together, and great care taken that none 
efcape till the (Iroke is (truck. The officers (hould be equal- 
ly attentive that no foldier gets out or fight ; and if they 
meet a deferter from the enemy, he (hould be conducted im- 
mediately to the corps, and then to the army, under the care 
of a non commiffioned officer. 

When neceffity obliges you to (top in the neighbour- 
hood of fome farm or hamlet, you mull take pofieffion of 
it, and'carry off the farmer or chief of the place at going 
away, threatening to kill him and fet his houfe on fire if any- 
one (lir from the place before he is releafed. Every horfe- 
man (hould take care to have a (pare fore fhoe, and a peck 
of oats. 

- / If an officer of the infantry marches a detachment to re- 
lieve a poll at a di(lance, he fhould not mount his horle till 
out of light of the camp, and (hould difmount on coming in 
fight of the pod ; but if it is only' about a league dillant 
from the army, and near the enemy, it is better to go on 
foot, fo as to be lefs encumbered in cafe of engaging with 
any parties of the enemy. The men {hould not be preffed 
too much for fear of lagging in the rear, but (hould march 
clofe without (topping, and in as many files as the roads will 
permit, keeping profound filence, that they may hear any or- 
ders that are given. 

An officer who marches at the head of a party, ought to 
keep exadt order and profound filence, that they may be in 
a (late to execute whatever he may order for their defence ; 
but in giving his orders, he fhould take care to do it with 
a firm and determined countenance, fo as to make the fol- 
diers think that he is fure of what he is about, and that no- 
thing better can be done. When the men fee their officer 
hefitating, or varying in his orders, they imagine he does 
not know what to do ; and feeing him difordered, they be- 
come lo. It is upqn (uch occasions that an officer (hould 
be Heady to reftrain his party, and make them inftantly 
obey. The danger is greater on a march than in an attack. 
Here the loldiers have their arms in their hands ; and, fee- 
ing the enemy before them, are ready to engage. It is o- 
therwife on a march ; they are lefs upon their guard, and 
have not their arms in readinefs : then, fays Vigetius, an at- 
tack confounds them, an ambufeade diforders them. An of- 
ficer ought therefore to take every precaution in examining, 
by his advanced guard, all places that may conceal any of 
the enemy. 

But as the greateft precaution cannot prevent an officer 
on a march from being attacked, it is neceffary, as foon as 
he perceives the enemy, to obferve if the party is fiioerior 
to his detachment ; whether it confifts of cavalry or infan- 
try, or both together. If it is cavalry, and fuperior, there 
is no neceffity of being difeouraged ; but, on the contrary, 
he (hould profit by every advantage that offers, by gliding 
into land that is furrowed, uneven, cut, and difficult or in- 
acceffible to cavalry ; or if the country is inclofed, he (hould 
line the hedges, and cheer up his foldiers by fome encoura- 
ging language, while he difpatches a trully fellow with ad- 
vice of his iituation to the general. If the enemy march up 
to him in this fituation, he muff do all that he can to fuftain 
the attack, by ordering his party not to prefs upon one ano- 

^ ^' part u7 ther, to keep up their fire, and not to ditcharge their piece, 
till they are at the muzzles. 

When you have the advantage of rocks or other ohftaclej 
to the adting of cavalry, continue the route as near as pof. 
fible, keeping the party clofe, and always ready to receive 
the enemy. If the number of the enemy’s cavalry do not 
exceed your party, you may continue your route ; and keen- 
ing your men clofe together and prepared, they will not ven. 
ture to attack you. If an officer fees no means of noffef- 
fing an advantageous pod, or of getting to the pod he was 
detached to, he can do nothing better than retreat to the 
camp, along fome river or wood, to prevent being broken: 
but if he is fo clofely purfued that he cannot avoid beino' 
beat or taken, there is no better manceuvre to imitate than 
that of the Barbets (a); who fcatter themftlves, and re- 
tire from tree to tree, from rock to rock, and defiroy a oar- 
ty, who can neither beat them, nor take one of them. 

The moment of taking poffeffion of a pod is the mod 
critical that a detachment can have ; officers have been fre- 
quently attacked at the very time they thought they had 
nothing to do but quietly take the neceffary meafures for 
remaining in fafety. 

If the party which arrives at a pod is to relieve another, 
the officer that is to be relieved gets under arms as foon as 
his fentries give notice of the approach of the relief. The 
detachment being known, they are permitted to enter and 
occupy the pod in the room of thofe that are to depart; at 
the fame time, the corporals go to relieve the fentries, and 
the officers and ferjeants give the counter-fign, with the de- 
tail oi all that is to be done at the pod by day or night. 
He ought likewife to get information from the officer he re- 
lieves, if the enemy make incurfions in the neighbourhood ; 
if their guards are didant, whether cavalry or infantry, and 
whereabouts placed. After thefe precautions let him guard 
againd his pod being furprifed. 

The fentries being relieved, the officer that is to go out 
mud fotm his detachment, and return to camp with the fame 
precautions as in coining. The new detachment remain un- 
der arms till the other is gone 50 paces : then the officer is 
to make them lay down their arms againft the parapet, put- 
ting their havre-lacks againft the gun-locks, to prevent dud 
from fpoiling them, or the dew of the night from wetting 
the powder. In an open country without fortification, the 
men mull not go to any didance from their arms when they 
lay them down in the day, and keep them between their 
knees when they fit round their fires* in the night, with the 
locks inward, to prevent accidents. 

Sect. IV. Of Reconnoitring. 

Parties ordered to reconnoitre, are to obferve the coun- 
try or the enemy ; to remarl| the routes, conveniences and 
inconveniences of the (ird ; the pofition, march, or forces 
of the iecond. In either cafe, they fiiould have an expert 
geographer, capable of taking plans readily : he (hould be 
the belt mounted of the whole, in cafe the enemy happen to 
fcatter the elcort, that he may fave himfelf more eafily with 
his works and ideas. 

All parties that go for reconnoitring only, ought to be 
but few in number. They (hould never confid of more 
than 12 or 20 men, An officer, be his rank what it wall, 
cannot decline going with fo few people under his orders; 
the honour is amply made up by the importance of the ex- 

pedition, 

(a) They are peafants iubjedt to the king of Sardinia, who abandom their dwellings when the enemy take poffcfliofy 
and are formed into bodies to defend the Alps which are in his dominions. 
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|| pedition, frequently of the moll iritereftln^ confequence, and 

ierrti the properelt to recommend the prudence, bravery, and ad- 
eJ-v« drefs of any officer that has the fortune to fucceed. 

It muft be evident that the fuccefs of fuch a commiffion 
depends upon fecrecy, and that it is impoffiblc to fulfil the 
intention without keeping out of ffiffit °f the enemy. It is 
inconteftable, that a numerous paity cannot glide along fo 
imperceptibly as a fmali handful of men. As thefe detach- 
ments mnft finiffi their courfe quickly, it is neceffary that 
they fhould confift of cavalry only ; but if they are to go 
far, they may increafe each with 30 foot, to remain in am- 
bufh about half-way in a wood or covered place, with whom 
the cavalry can leave their provifion they brought with 
them. 

An officer charged to reconnoitre in front, ffiould take 
.his indrudtions in writing, and fet out at fuch time as to ar- 
j rive at the place proper for beginning his obfervations at 
day break. Every time that he has occafion to flop, the 
party ffiould face toward the enemy, and fend a non-com- 
miffioned officer with two horfemen to run over the neigh- 
bouring heights, and clofely examine the environs. When 
near the enemy, avoid Hopping in a village, 

i The officer, and geographer who is fuppofed to be pre- 
fen t, ffiould remark every interelling particular: The heights, 
woods, ponds, moraffes, rivulets, rivers, fords, bridges,roads, 
erodings, difficult and dangerous paffages, by-ways, mea- 

;d®v/s, Helds, heaths, gullies, hills, and mountains; the di- 
ttance and llrength of villages, hamlets, houfes, farms, and 
mills ; what lovereign the country belongs to, and what are 
its productions. 

It the enemy comes in fight, the officer ffiould quickly 
afiemble his party, though his reconnoitring be not finiffied, 
and let him retire to his infantry, if he placed any ; but if 
not, let him gain fome other place that he has cholen for a 
retreat. After being refreffied, let him go back with the 
[cavalry to finiffi the reconnoitring ; but if he was obliged to 
return quite to the poll, he ffiould not go back till next 

uday. Mid-day is the time of being lead; incommoded, as 
detachments are lefs frequent at that hour. The command- 
ing officer ought always to avoid coming to blows, even 
though he thinks himfelf fecure of fuccefs, unlefs he happen 
to be on his return, and near to his pod, fo that he forelees 
the grand guard, hearing the firing, cannot fail to run to 
his afiidance. If obliged to engage with a party who are 
cutting off' your retreat, and that no other means is left of 
timing them, you muft rifle all without hefitating, by ruffi- 
inp on, and try to fave the geographer with the fruits of 
his commiffion, efpecially if the reconnoitring was of impor- 
tance to the general of the army, and merits the facrifi- 
cing a dozen men, which they can eafily retrieve on another 
occafion. 

When a party goes out to obtain news of the enemy, it 
ought to approach as near as poffible, but cautioully : day- 
break is not the time proper for inch a purpofe, becauie at 
that time the enemy fend their different parties and patroles 
to make difeoveries; you ffiould therefore prevent them by 
approaching in the night. You may eafily reconnoitre their 
polition and extent by their fires, which they never extin- 
guifh at the head of the guards and picquets; and you may 
eafily remark if they are about to change their pofition, by 
hearing a more than ordinary noife ; befides, as it is eafy to 
approach by night, you may ditcover a number of tilings by 
the light of the fires. 

A partifan ought not to negleft to reconnoitre every 
place round his poll: for two or three leagues, or farther, if 

is poffible on the fide of the enemy; and for that purpofe 
1 he ffiould employ the method of Mr Jeney ; who, during 
the campaigns that he made, often examined tke enemy’s 

a r. . 
pods without approaching, in the following manner, which 
he recommends as infallible. 

I fuppofe myfelf, fays he, with my party at Soeft in Weft- 
phalxa A (fig. 2.), and the enemy polled at Bervick B, two 
leagues from me. I o know the fituation of this place with- 
out ftirring horn Soeft, I take the map of the country; and 
from Soeft as centre, I draw a circle whofe circumference 
palfes half a league beyond Bervick.. I draw a circle of 
the fame fize upon a leaf of paper, to make my plan as in 
fig. 2. and then place Soeft in the centre A ; and I mark 
all the villages which I find in the map near the circumfe- 
rence, upon my plan, with the diftances and bearings as they 
are repfeiented in the map, making ufe of a pencil to mark 
tue. places IDED, fo as to correct the errors mo're eafily 
which the map may have led me to make. 

I laving thus formed my plan, with a fcale of two leagues 
(which is the diftance I fuppofe Bervick), I go to the bur- 
gomafter of the town of Soeft, where I cauie fome of the 
moft intelligent inhabitants to come, fpeaking to them freely, 
and openly induce them to communicate all the information 
I have occafion for. 

The better to conceal my defigns, I begin my rcconnoi-* 
tring by Brokhufen, a village diftant from the enemy. I 
aik the diftance from Soeft to Brokhufen ; if they fay it is 
leven quarters of a league, 1 corredf the diftance of my plan 
which made it two leagues: then I inform myfelf of all that 
is to be found on the road from Soeft to Brokhufen ; cha- 
pels, houles, woods, fields, orchards, rivers, rivulets, bridges, 
mills, &c. If they fay that at half a league from Soeft they 
pafs the village of Hinderking, I mark that place upon my 
plan. I afk if the road from Soeft to Hinderking is croffed 
by any other road ; if there is any morafs or heath ; if the 

_ road is inclofed, paved, or ftraight; if there is any bridge 
to. pafs, and at what diftance. I take care to mark every 
thing in my plan, forgetting nothing, even to mills, buffies, 
gibbets, gullies, fords, and every thing that can be got 
from their informations; which will probably be perfedf, 
becaufe one always knows more than another. I continue 
my queftions from Hinderking to Brokhufen ; and advan- 
cmg by little and little, obferve the fame method on the roads 
of the other villages round, marked DDD. In this manner 
I cannot fail to acquire an entire knowledge of all the places; 
befides, I find myfelf imperceptibly inftruHed in the pofition 
of the enemy, by feeing the different routes by which I can 
approach moft fecretly. 

It is plain that Inch a plan muft be very ufeful to re<ni- 
late fecret expeditions. It is chiefly ufeful, not to faytie- 
ceffary, for a commander of a party, who can give more 
ample and precife inftruftions to his officers, by accompa- 
nying them with a copy of the routes marked out, which 
they can confult even in the night, if it happens to be clear; 
by which they will be guarded againft being deceived by ig- 
norant or treacherous guides, which occafion the miftakes of 
fo many who go unprovided with fuch helps. 

There is ftill another means to" fecure a reconnoitring 
party; which is, to compofe them of people who fpeak 
the language of the enemy, and give them furtouts of the 
colour of a regiment of the enemy, and cockades the fame; 
This fcheme may be carried fo far as to line the lurtouts 
with the colour of another regiment of the enemy, provided* 
that by turning the fui touts, they appear to be a different 
corps, and deceive guards, fpies, and peaiants, and confound 
their reports. 

Sect. V. Of the Defence of Pofls. 

When a partifan has taken every precaution that pru- 
dence fuggefts in rec«nr.c>uring a place where he would fix 
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a ^oft, he is to take poffeffion in the following manner. 
The in.antry remain under arms in the middle of the place, 
the cavalry to patrole without, while the commanding offi- 
cer, efcorted by a dozen horfemen, goes to examine the 
environs to make his arrangements; having fent feveral 
fmall detachments before, to cover him in time of recon- 
noitring. 

Having remarked the places proper for his guard, de- 
fence, and retreat, as well as the dangerous ones by which 
the enemy can make approaches fecretly to furprife him, he 
ffiould choofe the moll convenient in the front of his poll 
to fix his grand guard D (fig. r.), which mull face the 
enemy. He muft mark the heights for this guard to place 
their vedettes EEEE, and regulate the number according 
to the exigencies of the fitnation. In a covered country 
you mud not be fparing of them, and mull reinforce every 
guard. At 50 paces before the front or the grand guard, a 
iubaltern or non-commiffioned officer with eight horfemen 
fhould be always ready to fet out at K, to go and reconnoi- 
tre, when the vedettes have obferved any party. 

The grand guard being fixed, you Ihould form another 
in the middle of the village, called the ordinary guard, com- 
pofed ol cavalry and infantry, placing fentries at the entries 
and vedettes all round; the lall at fuch dillanceas to fee one 
another. A picquet Ihould likewife be fixed before the 
quarters of the commanding officer, which Ihould be near 
the ordinary guard and the whole corps. In the day, half 
the cavalry of the picquet mull keep their horles bridled and 
ready to mount ; but it the enemy is near, they mull remain 
on horfeback, the other half to unbridle till the hour of re- 
lief. 

According to the arrangement we have given for com- 
pofing the corps of a partifan, the grand guard may confill 
of a captain, a firft and fecond lieutenant, a quarter-mailer, 
two ferjeants, four corporals, a trumpeter, farrier, and 52 
private horfemen. The ordinary guard to have cavalry 
equal to the grand guard, with a captain, a firll and fecond 
lieutenant of infantry, two ferjeants, and 60 men, including 
four corporals, two lance-corporals, and a drummer : the 
picquet to confill of the fame number of cavalry and infantry 
as the ordinary guard. 

If there is any dangerous place capable of covering the 
approaches of the enemy in the environs of the poll, and 
out of the circuit of the patroles, there fhould be a guard 
placed there, more or lefs ftrong according to the import- 
ance of the place, and care Ihould be taken to preferve the 
communication. The guards and picquets being placed, the 
detachment that was fent out on the roads mufl be called 
In, and then go to wrork to lodge the party in the gardens 
that open upon the country, and the commanding officer’s 
quarters; beating down hedges, filling up ditches, and le- 
velling a piece of ground large enough to draw up the whole 
corps. The horfes to be put under cover in barns conti- 
guous to the gardens ; but in cafe there are no barns, they 
may fubllitute Iheds open on one fide, that the horfes may 
go out altogether in cafe of an alarm. 

'The officers fhould occupy the houfes in the neighbour- 
hood of the fbeds, and one of each comnany remain day and 
night with the company, to prevent any of the men from 
entering the village without leave, upon any pretence. The 
commanding officer mull acquaint the officers of his having 
chofen the place M for the rendezvous in cafe of a retreat; 
which ought to be at fome diliance from the village, and 
on the fide he judges moll convenient for retiring to the 
army. At fun let the grand guard are to return to the poll 
and join the picquet, the one half of each to mount alter- 
nately till day-break, and then the grand guard to return to 
the place they pofiefled the day before. The {entries and 

^ • Part III 
vedettes fhould be doubled, and all the pafiages fhut up with 
waggons placed in two rows, except one for Tallying out at 
in cafe of a retreat, made wide enough for the pafiage of the 
patroles or the whole cavalry. 

The corporals of the ordinary guard Ihould lead the re- 
lief of the vedettes every hour, fetting off together; but 
when they come to the paffage of the poll A, they mull 
feparate into two parties, the one to the right to relieve 
the vedettes BBB, the other to the left for the vedette* 
CCC ; then each of them with the parties they have re- 
lieved fhould go on at their head a quarter of a league, by 
the two routes pointed out in the plan, to examine the en- 
virons, fuppoling an hour to each. Befides this reconnoi- 
tring, the captain of the grand guard fhould fend two pa- 
troles in the night. To fill up the intervals, they Ihould 
fet one about half an hour after the corporals, and make 
the fame round. At returning to the poll, the corporals 
to make their report to the officer of the ordinary guard; 
the condudlors of the patroles to the captain of the grand 
guard. 

A little before funrife or funfet, a grand patrole detach, 
ed from the corps fhould be fent under the conduft of an 
officer to fearch the whole environs of the poll minutely, 
efpecially the dangerous places, becaufe at thefe times the 
enemy are moll likely to attempt a furprife. If the patroles 
difeover them, they will be in a Hate to repulfe them, or at 
leall to harafs them till the commanding officer, upon the 
firfl notice, draws up the whole corps. The officers fhould 
take great care to inftrudl the fentries in their duty, ex- 
plaining it to them every time of their mounting, and forbid 
them to fmoke, as the leall fire can be eafily perceived in 
the dark, and ferve to diredl the approaches of the enemy. 
No fentry to move more than 50 paces to the tight, and as 
many to the left of his poll: and let the weather be ever fo 
bad, he mull not get under cover. No one to be allowed to 
go out of the poll without leave of the commanding officer; 
and to prevent defertion or maurauding, the fentries and 
vedettes mull be charged to let no foldier pafs. 

The vedettes mull flop all paffengers, and take them to 
the next fentry, who mull call a corporal to condudl them 
to the commanding officer. If there are a great number 
palling at once, the vedette at the challenge muft haften to 
Hop them at 100 paces, till the officer- has fent to reconnoi- 
tre them ; but if he finds them to be a party of the enemy, 
he mull fire upon them and retire. At the firll alarm, the 
grand guard and picquet ought to mount, and each of them 
to detach a fubaltern officer immediately at the head of the 
belt mounted horlemen, to go quickly to encounter the 
enemy. The reft of the grand guard and cavalry of the 
picquet to follow immediately, led by their captains to fuftain 
the firft detachments, to repulfe or keep back the enemy as 
long as it is poffible, and give time to the commanding of- 
ficer to form the whole corps. 

If the commanding officer obferves that the enemy are of 
no very extraordinary' force, he muft without hefitating put 
himfelf at the head of his cavalry, and inftantly charge them, 
pouring upon them with his whole force, which is the bell 
way to fucceed; and in the mean time, the infantry Ihould 
form to fuftain the cavalry. One effential circnmftance 
Ihould not be forgot here, which is, that at the going 
of the detachments of the grand guard and picquet, all the 
infantry of the picquet fhould march imrr.ediately to the 
place appointed lor the rendezvous in cafe of a retreat, and 
a ftrong detachment of cavalry fhould follow to occupy the 
place. If it is at the entrance of a wood or fome covered 
place which the enemy may occupy, and thereby cut on 
your retreat, you mull prevent it by fixing the infantry or 
the picquet in the poll, to remain day and night, with a 
1 3 lieutenant 
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lieutenant at the head of 2C horferncn to clear round it. If 
the enemy is too fuperior, and appears to form an attack oh 
that fide, the commanding oliicer fiiould get there before 
with all his force to oppofe them, till all his detachments 
join, and then regulate his retreat, as will be feen in the 
feftion of the Retreat. 

o be better fecured in a poll which you expert to re* 
mam m tor lome time, ?.nd where you find that the enemy 
will not fail to difturb you, it will be proper immediately to 
employ fome of your people with the peafants, to form fome 
intrenchments in a hurry in the molt dangerous places, to 
have breaft-works of felled trees in the woods ; heries placed 
in tae lords (fee Herse) ; pits dug at the entries and plains 
without defence; fo that the cavalry coming full fpeed to 
charge you, may tumble in. If there happen to be a 
bridge either in the front or on the flanks of the poft, 
as at N, by which the enemy can facilitate their approach 
or retreat, it muft be mftantly deftroyed, unlels you find it 
may be of ufe, and neceflary to fix a good guard on it. 

To regulate the attack and defence mofi: advantage©ufly, 
you fhould take care to obierve the places by which the 
enemy can approach, and form a plan of operations for 
cutting off, or taking in flank, the different routes which he 
can attempt. You fhould inform your officers, and not fail 
to hearken to the advice of thofe whofe talents, genius, 
and experience, render them competent judges of your de- 
figns, Thefe arrangements will be of great ufe in furpri* 
fing the enemy’s parties, who will come from time to time 
to reconnoitre the poft. If the enemy approaches in the 
night, take care how you attack him; you cannot recon- 
noitre his force, and you ought to fuppofe that he is in- 
formed of yours. 

Do not fuffer any fufpefted woman to approach the 
foldiers} their vifits are dangerous in debauching your 
people, and the enemy frequently employ them to drfcover 
your ftrength. Let no deferter flop in your poft ; and if 
he comes in the night, keep him till day-break is near, and 
then fend him to the army. Every party that approaches 
your poft will profefs belonging to you; but if they are not 
provided with a proper paffport from the general, or if you 
do not know any of the officers, truft neither to their word 
tior uniform. 

Thefe inftru&ions may ferve for the corps of a partifan 
iccording to the propofed arrangements ; but partifans of 
efs force muft regulate their precautions according to their 
Length; and detachments of 30, 50, or 100 men, will feek 
o poll themfelves in redoubts proportioned t© their number, 

>r in mills, farms, hamlets, detached houfes, churches, church- 
/ards, &c. obferving that the more a poft is extended, the 
nore care and fatigue it requires. 

The principal objedt for an officer that is detached, fay* 
Vlonlieur Vauban, is to forefee every troublefome event. 
The want of exaftnefs, and the fmalleft relaxation in the 
ervice of out-pofts, may have the moil fatal confequences ; 
nd hiftory furnilhes a thoufand examples of camps being 
urprifed, and armies cut in pieces, by the negligence of 
letachments that ought to have watched for their preferva- 
ion. 

The manner of relieving detached polls has been men- 
ioned ; but if an officer is detached to a mill or houfe, let 
iim draw up his party about 15 or 20 paces from the poft, 
nd lend a feijeant or corporal with five or fix men to 

l^aich the chambers, cellars, and barns: which being done, 
lie fentries muft be placed, the poft taken poffeffion of, 
lie arms ranged fo that every one can find his own with- 

I ut confufion, and the inhabitants lodged in foir.e other 
oufe; and then intrench himfelf according to the rules 

ijiven. 
Vox,. XVIII. Part II. 

A R. 
If an officer is to fix in a village where it is difficult to 

examine every place where the enemy may lie in ambulh, 
he ftrould fend for the magillrates to come and fpeak with 
him, while his party remain drawn up at the end of the vil- 
lage, that they may declare if they know whether there are 
any of the enemy’s parties, fufpedted perfons, or concealed 
arms in the place ; which being done, the fentries are to be 
placed, and the party to take pofTeffion ; putting fmall de- 
tachments of five or fix men, more or lefs according to the 
ftrength of the party, at the avenues ; and examining the 
church, or any detached houfe, to make the principal poft. 
in cafe the advanced polls are forced. The men beft ac- 
quainted with the duty fhould be planted on the moil ex- 
pofed and diftant places, fo as to fee all the aoproaches; and 
fometimes in trees, that they may fee at a diftance, and re- 
main concealed from the enemy. 

If he finds any place near him where the enemy can lie 
concealed, he fhould place a corporal with fix or feven men 
there, with orders to fall back upon his poft if attacked, or 
remain till they find themfelves difengaged. The foldiets 
of this lefler poft fhould take care to make no fires, becaufe 
it would ferve for a guide to the enemy to avoid them when 
they want to fail upon the principal poft ; but fires may be 
lighted in the places where they have no guards, to make 
the enemy think they have them every where, at the fame 
time placing loldiers in ambufh where there are none light- 
ed. This fcheme may ferve for all polls in a level country, 
where two or three foldiers fhould be kept going all night 
to ftir up the fires. 

The exterior arrangements being made, and fentries 
placed on the avenues, bridges, and fteeples, the works for 
fortifying the poft fhpuld be marked out, and executed by 
the workmen, and the magiftrates ordered to fend ftraw to 
the neareft houfes xor lodging the foldiers, who muft never 
abfent themfelves. The officer muft always be in readinefs 
to go where his prefence may be wanted, and make his fer- 
jeants and corporals frequently go the rounds. Monfieur 
Vauban fays, that if an officer is to remain but four hours 
in a poll, he ought to intrench. If he is to pafs only fome 
hours in ,a poft, it is a good way to make a parapet of 
felled trees; or if it is in a village, to intrench a detached 
houfe. 

The way to guard againft being furprifed, betrayed, or 
made prifoner, is to take precautions againft: all that the 
enemy can undertake; and whatever diftance he may be at, 
we ought not to found our fecurity on probabilities, but 
extend them even to poffibilities. Neither ft ranger nor fol* 
dier of any other party fhould be admitted into the poft ; 
and the roll fhould be called three or four times a-day, that the 
men may not abfent themfelves: the commander fhould like- 
wile examine the fentnes, to fee whether they are acquainted 
with the detail of their duty, and fhould fhovv them how to de- 
fend themfelves in cafe of being attacked; obferving to them, 
that if the enemy make fuch a manoeuvre, they fhould oppofe 
fuch another; if they try this fcheme, to refift with that, and 
deceive them at every ftep. He may make fome of them try 
to fcale the intrenchment, to {how the difficulty of mounting 
it ; and by exercifing them in this manner, he will prepare 
them to refift the enemy ; it will flatter their vanity, and 
give them a confidence in him. 

An hour or two before day, the men fhould be kept alert, 
'fitting on the banquette near their arms ; and the patroles 
fent at that time, rather than in the night, to march fiowly, 
to liften attentively, and examine every place round the poft 
■where a man can conceal himfelf. 

Tt frequently happens that two armies are encamped op- 
posite to one another, and have feveral poils on the fame 
line, and two patroles meet in the night. As it is impoffi- 
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ble to dlib'njruith whether they arc friends ot^enemies, they 
who fir ft difcover the others, fhould conceal themfelves on 
the lides of the road, behind bufhes, or in a ditch, ta exa- 
mine if they are ftronger ; and in that cafe to let them pafs 
in filence, and return another way to the poft to tell what 
they have feen : but if they find them weaker, he who 
commands the patrole fhould make the fignal which is or- 
dered for the patroles of the night, which is commonly a 
ftroke or two on the cartouch-box or butt-end of the fire- 
lock, which is anfwered by an appointed number; but a 
word is the fafeft. If the patrole does not anfwer, they 
fhould advance upon them with fixed bayonets, fire upon 
them if they fee them retiring, and make them furrender. 

If detached oppofite to- the enemy, it is to be prefumed 
that you may be attacked? therefore fmall detachments 
fhould be advanced between the fentries in the night, about 
30 or 40 paces from the poll, with their bellies on the 
ground, in thofe places where they imagine the enemy may 
come ; with orders to thofe who command them, to make 
a foldier reconnoitre any parties that are feen, fo as not to 
confound their own patroles with the enemy’s parties, and 
to retire to the poll on the firft firing. 

In villages there fhould be great care taken of fufpefted 
perfons, or of the peafants revolting ; and for this purpofe,' 
you fliould make the magiftrates order two peafants, the 
heft known in the place, to be put on duty with the fentries 
of the party, at the pafi'ages left in intrenching.* Thefe 
peafants, whom the magiftrates muft eaufe to be relieved 
every two hours, fhould be charged to recolleft all who 
pafs out or in of the village ; and both one and the other 
mufl he told, that they fhall be aufwerable for all the acci- 
dents that may happen from the treachery or negligence of 
thofe fentries who have let enemies in difguife enter the 
village- 

They mud likewife order the foldiers who guard the in- 
trenchments, to let no peafant approach, and to Unit up. the 
paftage, with two trees acrofs in the night, and not to open 
them till day, except for the palling of the patrcles. They 
muft examine with iron fpits, or their fwords, all carts that 
pais loaded with hay, draw, or calks, or any thing that can 
conceal men, arms, or ammunition. 

An officer cannot watch too carefully to prevent fchemes 
that may be contrived again ft him ; and the attempt on< 
Brifac, in the month of November 1704, is fo much to the 
purpofe, that it ought not to be paffed in filence. The go- 
vernor of Fribourg having formed the defign of forprifing 
Brifac,.fet out in the night of the 9th or 10th of November, 
■with 2000 men, and a great number of waggons'loaded with 
arms,, grenades, pitch, &c. and fome choi'en foldiers : all 
thefe waggons were driven by officers difguifed like wag- 
goners, and were covered with perches,, which had hay 
placed over them, fo that they appeared like waggons load- 
ed with hay coming m contribution. They arrived at the 
new gate by eight o’clock in the morning, under the favour 
of a thick fogthree waggons entered the town, two full 
of men, and one with arms, when an Irifliman, an overfeer 
of workmenobferving.30 men near the gate, who, though, 
they had the drefs, had aot the manner of peafants ; afked 
them what they were, and why they did not go to work 
line other people ?. Upon* their not anfwering^ and appear- 
ing confounded, he ftruck fome of them with his cane; 
upon which- the difguifed' officers run to the arms which 
were in the waggon next them, and fired 4 5 or 20 fhot at 
him within half a dozen paces, without wounding him. The 
Irifhman leaped into the ditch, where they likewife fired fe- 
veral uielefs fhot at him, while he called To ar.msr to arms, 
with all his might- 

At this noife, the guards of the half-moon and the gate 

P<irt ]T 
run to arms, and would have pulled up the draw-bridge p ■ 
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but were prevented by the waggons which the enemy had Gul 
placed upon it. The officers and foldiers who were in theU"“V-*«,i 

waggons, rufhed out with their arms, and having joined the 
reft, attacked* the guard commanded by a captain of grena- 
diers ; but being repulfed, and five of them killed, the reft 
were difmayed, and fled either into the town, or out into 
the country. The captain of the guard made the firft o-ate, 
which was a grate, to be fhut, acrofs which the enemy, who 
were upon the bridge, fired at all who appeared ; and ha- 
ving left the half of his guard, he mounted the rampart 
with the other half, and continued firing upon the enemy. 
A lieutenant who commanded 12 men of the advanced guard, 
was attacked at the fame trine by an officer who prefented 
a piftol to his breaft ; but fnatching it from him, he fired it 
at him, and killed him : this lieutenant defended himfelf ta 
the end of the adtion ; but having received feveral wounds, 
he died that day. 

Upon hearing the noife of the furprife, the commanding 
officer of the place diftributed his garrifon to their proper 
pofts : and having made every difpofition neceflary for his 
defence, the enemy fiiw that their defign had failed, and re- 
tired in diforder, leaving a number of waggons behind them, 
and more than 40 foldiers who were killed or wounded. 
Such was the enterjirife on Brjfae, which failed by a trifling 
accident. 

This example, and many others which might be cited, 
fhow that an officer who commands in a pofi cannot be too 
much on his guard to prevent his- falling into the fnares 
which the enemy prepare for him, as the iciztng of a poft, 
of however little importance it may feem, may be attended 
with the moft troublefome conlequences. 

In an enemy’s country, the inhabitants are always ready 
to revolt and betray; therefore the commanding officer ought 
to take one or two of the magiftrates children,, or three or 
four of the. moft confiderable families of the village, and 
keep them in the principal poft as a pledge of the fidelity 
of the inhabitants. The children (to whom they fhould 
take care to do no manner of hurt) fiiould only be kept half 
a day each, and changed for fome others. The command- 
ing officer fhould forbid the inhabitants to aflemble in ta- 
verns or public walks, or any place whatever, and caufe 
thefe orders to' be fixed up at the door of the church. If 
they are feen to flop and converfe at coming out of church,, 
or in- the market-place, let the patroles oblige them to 
retire. . The tavern-keepers and all the inhabitants muft 
be forbid to receive any ftranger without acquainting the 
commanding officer. None to be permitted to ftir abroad 
after retreat beating, on pain of being killed by the fentries 
who fee them, or flopped and conducted to dungeons by 
the patroles; who ought to march flowly, flop from time 
t<-* time to hearken if they hear any noife, go over all the 
quarters that are marked out to them, and give an account 
of every thing that they have difeovered that can caufe any 
alarm in the poft. 

If fire breaks out anywhere, or the inhabitants quarrel 
among themfelves, an officer fhould take care how he fends 
a party to. their affiftance, becaufe thefe are frequently fnares 
of the enemy to divide the ftrength of a detachment on 
purpofe to-at tack them ; he fhould therefore ring the alarm 
beH, make all the different pofts get under arms, and order 
thofe who command them, to make the foldiers remain arm- 
ed againft the parapet, fo a& to- obferve what paffes without, 
the village. The foldiers of the principal poft' fhould like- 
wife get under arms, and the officer detach four or five men 
with a ierjeant or corporal to part the fray, or fet the inha- 
bitants to work in extinguifhing the fire. 

As ail the necellary precautions for the fafety of a pod 
arc 
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'e|tei are too many to liave them executed by giving them ver- 
^rr: bally, the commanding officer fhotild give his orders in wri- 
'v"“' tin a-, and have them fixed up in all the leffier polls. One 

thing to which officers who are detached to a village ffiould 
give particular attention, is, not to vex the inhabitants by 
making them furniffi too much i whatever they are allowed 
by the general to exadt, fuch as firing, forage, candle, 
lor the guards, ffiould be demanded 111 proportion to the 
abilities of the inhabitants; and an office/cannot be too 
delicate in preferving the charader of a gentleman in order- 
ing contributions, and preferving the inhabitants from beimr 
robbed or treated ill by the foldiers. 

It is not fufficient for the prclervation of a poll, to raife 
ietrenchments, nor to take every precaution again!! being 
furprifed. As the enemy mu ft attack with a fuperior force, 

jyour diipofitions muft be made in fuch a manner as not to 
iconfufe one another, and every one being properly placed, 
contributes to the common fafety. If it is a redoubt, or 
other intrenchment of earth that is to be defended, feven 
or eight trees with their branches Ihculd be kept in referve, 
to throw into the breaches the enemy may make, and the 
parapet kept well lined with men, who ought not to fire 
Wl the enemy are on the glacis. They ffiould be provided 
vjth grenades to throw in the nndft of the enemy who have 
umped into the ditch, nay even allies or quicklime, whole 

turning dull cannot fail to blind the enemy, Ihould be had 
f polfible. If the ftrength of your detachment will admit 
>f it, eight or ten foldiers Ihould be placed in the ditch (on 
he oppofite fide from the enemy), fo divided as to take the 
nemy on the flanks, wdio have jumped into the ditch. This 

. of folly, by running round upon the right and left at 
he fame time, muft aftonilh an enemy who could not dream 
*f being attacked. 

It there are heights from whence the enemy can cruffi 
our people with ttones, they muft be occupied.wuth eight 
r ten men covered wuth a brealt-vvork, to prevent the ene- 

I iy from poll effing them, or guard againft them, as has been 
formerly directed. 

ftn the defence of houfes, mills, See. as well as regular 
Ibrfideations, the men fliould be made acquainted with the 
afferent maneeuvres they may employ for their defence ; 
ithout which they do not forefee the intentions of their 
fiker, and may counteract one another by their being in 
iferder. 

The obftinate defence of a poll is the adtion where an 
fficer detached fingly can acquire the greateit glory ; the 
ffiftance not proceeding from the number of foldiers def- 

| ned to defend it, but from the talents of the officer who 
binmands. It is in him that the ftrength of the intrench- 
uent lies; and if he joins to determined bravery the abili- 
t es neceilary on thefe occafions, and can perfuade his fol- 
i lers that the lot the enemy prepares for them is a thou- 
aid times werfe than death, he may be fold in fonae fort to 

pve rendered his poll impregnable. 
In the defence ot detached buildings, there are fo many 

' fferent retreats, that it becomes an arduous talk, to fuc- 
•:ed in an attack, when brave people are to defend them, 
j hey have the loop-holes on the ground-floor to defend, 
1 hen beat from the intrenchments without, and may refill 
reat numbers, by retiring gradually to the different floors 
f the houfe, where they Ihould have large buckets of wa- 
r provided to throw upon the enemy, which, though it 
ay appear trifling, is one of the molt difagreeable that can 

-1“ Qppofed to the affa/latits; for at the fame time that it 
[ efs their powder, arms, and clothes, it hinders them from 
I emg what is doing above, prevents every Icheme for fet- 
ng fire to the houfe, and may oblige them to delift from 

,;ie attack. 

A R. 
Having obferved that the defence of a poft does not de- 

pend upon the foldiers wffio are deftined for that fervice, 
but upon the officer who commands, the following example 
may ferve to confirm the obfcrvation, and will at the fame 
time fhow the utility of having Hones collected to throv/ 
over upon the enemy, as formerly recommended. 

In the month of September 1761, captain-lieutenant A- 
lexander Campbell of the 88th regiment, with 100 men 
under his command, was pitched on to defend the remark- 
able poft near Caffel in Heffe, called the Hercules. Mort- 
fieur Roziere, the celebrated partifon and engineer of mar- 
Ihal Broglio’s army, with 600 infantry and four fquadrons 
of cavalry, arrived in the neighbourhood of the poft the 
morning of the 22d ; and having beat a parley, furrounded 
and carried off the two men who v/ere fent out to receive 
the rrtelfage. After having examined them feparately, he 
caufed a detachment, under cover of his mufquetry from a 
hill that was oppofite to the principal paffage, to advance 
and mount the ftair, three men abreaft; wffiich they did fo 
lluwly and without any interruption, that the whole ftair 
of about too fteps was full of men, when Captain Camp- 
bell (who had made an excellent difpolition for the defence 
of all the parts of his poft), having fome chofen men at 
each fide of him, waited to receive thofe who advanced firft 
upon their bayonets, and firing at the fame time, gave the 
fignal for the reft to throw over large Hones which he had 
colledied and difpofed for that purpofe ; which made fuch 
havock, that Monfieur Roziere, ftartled at the unexpedled 
reception, and deipairing of fuccefs, wifhed to get his party 
off. Captain Campbell feeing the deftrutlion of the enemy 
without a man of his being hurt, and that he could renew 
the reception as often as they chofe to repeat the attempt, 
was elated with his fuccefs, and encouraging his men, when 
he happened to move from the wall that covered him, and 
received a mufket ffiot from the oppofite hill, which entered 
a little below the left temple and came out at the fame dif- 
taoce below the right ; upon which he fell, and the party 
beat the chamade and furrendered. After two hours pof- 
feffion the French retired, carrying off the prifoners, and 
leaving Captain Campbell, whom they thought dead, to be 
foved by our troops, who foon took poifeffion again, and 
fent him to be recovered, and to difplay new merits in his 
profeffion. 

If the enemy take cannon to force the poft, it does not 
appear how it can be refilled, unlefs the houfe is low, and 
they cannot range round the intrenchments, as every ffiot 
can make a large opening in bad built houfes, and may 
crulh the befieged. The only means then to fhun being 
maflacred is to -Capitulate, or to ru(h out brilkly upon the 
enemy when they haft expedR. The firft is not refolved 
upon but when the honours of war can be obtained, which 
is to march out with drums beating to return to the army 
with a proper effort. But if this capitulation cannot be 
obtained, the befieged have nothing left confiftent with true 
bravery, but to rufti out fword in hand, and cut their 
way through the enemy. I he neceffity of conquering 
changes the brave man into the determined foldier, which, 
gives him the means of retiring to the army or fome neigh- 
bouring poll. 

If a poll is to be abandoned when it can be no lonoer 
held, and you are going to make -the fally, you fliould con- 
tinue to fire with ipirit, taking away barricadoes from the 
door through which you are to pafs with as little noiff as 
poftible. When they are affembled, tire whole party fliould 
go out dole together, rufhing with their bayonets to the 
place the officer thinks the lea ft guarded. You ought never 
(fays Mr Folard) to wait for day to execute thefe fallies, 
which cannot faceted but in a dark night, bv which you 
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ca% conceal from the enemy the road you have taken ; for you have to do .with people who know how to defend it p 
which reafon you ftiould not fire, but open to yourfelves a neverthelefs you may fucceed in attacking them by furorifl 
raflagre fword in iiand. 1^-fV  i   . r b * . “ru“ 5frt> fword in hand, left the enemy come where they hear 
the noife. 

Officers fhould be attentive to diftinguifh between the 
true and falfe attacks, and not defpair when beat from their 
firft intrenchments. The defence of pofts is fo eafy, that 
it is furprifing they do not hold out longer than they com- 
monly do. 1 here wants only refolution and vigilance, ta- 
king every advantage of the ground, and perfuading the 
foldiers that nothing but the moft manifeft bafenefs can let 
the enemy penetrate. I he example of Cremona, furprifed 
by prince Eugene in i'jqz, will remain a proof to pofterity 
of what determined bravery can do; and fhow, that though 
an enemy is mafter of half the ramparts, and part of the 
town, he is not mafter of the whole. 

Prince Eugene having formed the defign of furprifing 
this town, which was defended by a garrifon of Frencli 
and Irifh, got fome thoufand Auftrian foldiers admitted at 
a fecret paflage by a prieft. Thefe troops fetzed the two 
gates, and a great part of the town ; the garrifon buried in 
fleep were awaked by the aflault, and obliged to fight in 
their fhirts; but by the excellent manoeuvres of the officers, 
and refolute bravery of the men, they repulfed the Imperi- 
alifts from fquare to iquare, from ftreet to ftreet, and obli- 
ged Prince Eugene to abandon the part of the town and 
ramparts of which he had been in pofleffion. 

Pofts have often refifted the firft and greateft efforts of 
the aflailants, and have yielded or been abandoned to fnb- 
fequent attacks, though much lefs fpirited. How comes 
this ? It is owing to an officer’s not daring to abandon his 
poft at the firft attack: he repulfes the enemy, becaufe if 
forced they will be put to the fword with their whole party; 
but when the enemy comes back, he thinks he has nothing 
to reproach himfelf with, having defended it for fome time, 
fo retires, or furrenders. Since he could repulfe the ene- 
my when in good order and quite frefh, how much more 
eafy and leis to be dreaded when they return haraffed with 
fatigue ? 

Is not the great caufe of mifconduft among military 
men the want of encouragement to excite emulation ? An 
officer who is not protefted, who is never fure of the leaft 
favour, neglects himfelf, and takes leis trouble to acquire 
glory, rarely heard of, though merited by the braveft actions, 
than to enjoy the tranquillity of an ordinary reputation. 

It is not expedted that an officer who is placed in a poft 
ffiould feek to engage; but that he ffiould Iteadily refill 
when he is preffed, and die rather than abandon his in- 
trenchment. 

Hiflorians have been very filent about pofts being well 
defended; though the leffons to be drawn from them may 
be more generally inftrudtive, and as agreeable to read, as 
thofe left us of the bell fortified places of a Hate. We are 
aftomfhed at the account of 100,000 men penfhing before 
Oftend in 1604, and their general, the archduke Albert, 
with the ruins of his army, not making himfelf mafter of 
it, till after a three years fiege : nor is our wonder leis, to 
tee Charles the Xli. of Sweden, in the year 17x3, with 
feven or eight officers and fome domeftics, defend himfelf 
in a houfe of wood near Bender againft 20,000 Turks and 
Tartars. 

Several hiftorians mention the defence of this houfe be- 
caufe it was done by a crowned head ; but brave adlions, 
whoever are the authors, fhould never be buried in oblivion, 
as they excite emulation, and are full of inllruaion. 

Sect. VI. Of the Attack of Pojls. 
Although the taking of a poll is always difficult when 

and ftratagem. We ought never to form a fcheme for an 
attack upon fimple ^peculation, becaufe from reafomn r we 
often think that things are feafible, which we find impof- 
fible in the execution. When you intend to undertake 
an adtion of this kind, you ought to form a juft idea of 
it, by examining all the branches feparately, and the dif- 
ferent means you can ufe, fo that, by comparing them 
together, you may fee if they concur, and anfwer to the 
general purpofe ; and laftly, you are to take fuch meafures 
as may in a manner render you certain of fuccefs before 
you begin. 

As it is not the practice of the army to choofe a parti- 
cular officer for the attack of an intrenched poll if he does 
not offer himfelf, lo an officer fhould not embark in fuch an 
encerprife, without having examined the means of fucceed- 
ing, and being capable of fhowing the general a plan of 
what he has projedled, to fee if he will confent to the exe- 
cution of it. If the general approves the plan, he muft beg 
leave to go to reconnoitre the poit with a man or two, that 
he may take his meaiures more juftly. 

When he has been to reconnoitre, as is direfted in a 
former feclion, and has got every neceffary information, 
he fhould go to give the general an account of his difco- 
veries, and receive his laft orders for the attack, for the 
foldiers of his party, and for thole who are to march to 
fuftain him. 

The choice of men that are to go upon the attack of a 
poft, is fo much the more effential, as the fuccefs of the en- 
terpnie depends on it. None but volunteers ot determined 
bravery ought to be taken, men who are not ftupid, and 
have no colds upon them ; becaufe he who does not attend 
to the orders of his officers, runs on with blind zeal; and 
he who coughs or fpits, may difeover the party to the ene- 
my’s fentries, and caufe the bell concerted fcheme to fail. 
As to thofe who are to fupport them, they may be taken 
according to their rank in the guard or detachment, as the 
general judges proper. 

The difpofition tor an attack nrnft depend on the difeo- 
veries that are made, fo as not to be obliged to return in 
the midft of the execution. The men being chofen, they 
muft be infpedled, to fee that nothing is wanted which can. 
contribute to their fuccefs; becaufe, if the poft is fortified 
with an intrenchment of earth or fafeines, the two firft 
ranks fhould be provided with fpades and pickaxes belidc 
their arms; if frailed or pallifadoed, they muft likewife have 
hatchets j and if covered with mafonry, they muft have 
ladders. 

The men fhould be in their waiftcoats, to be lefs con- 
ftramed. If they propofe to make one or two true, and 
as many falfe attacks, lo many platoons muit be formed of 
the chofen party, as they are to make true ones, and the 
fuftaining party to make the falie attacks, fo as to divide 
the enemy and fhare their lire. A man muft be placed at 
the head of each platoon, who is capable of commanding, 
them, and, if poflible, the fame who had been employed 
before to make difcovenes, as he may more eafily guide the 
divilion. The orders which fhould be given to thofe leaders, 
are to march together to the place where they are to fepa- 
rate, and then each to go to the ipot which is appointed 
for him, in the neighbouihood of the poft, and wait there, 
with their belhes on the ground, for the iignal to jump into 
the ditch and fcale the poft. 

It you are to be conduced by fpies or guides, they 
ffiould be examined about every thing that can be of ofe, 
before they are employed, eipecially about the road by 
which they propofe to conduit you. The reaion of this 
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te i3) bccaufe we often fee frmple people, animated with the 

hope of gain, imagine they can eafily lead a party, when 
“they have only a great deal of good-will; but if you find 
in thofe who offer all the neceflary qualities, you mufl im- 
mediately fecure them to you as much as poffible, by ma- 
king them dread the deftru&ion of their houfes, and pil- 
laging their goods, if they lead the party into a fnare; you 
may. like wife afk their wives and children as pledges of their 
fidelity, and, the moment of fetting out, place them be- 
tween the corporals of the firtl rank, tied with a fmall chain; 
which precaution is the more efiential, as traitors have often 
oeen known, on pretence of conducting a party to feize a 
soft, to have led tnem where they have had their throats 
:ut in the middle of the night, and have difappeared at the 
cry moment of its execution. If you make your guides 

.lope for a recompenfe proportioned to their fervices on one 
jide, on the other you mutt make them fear the crueileft 
mnifhrnent if they betray you. 

The night being the naoft proper time to march to the 
ttack 01 a poft, you fhould let out foon enough to be ready 
o make the attack an hour or two before day. Care mult 
'C taken that it is not moon-light when you propofe making 
he attack ; the foldiers ought to march two and two, with 
he leaft noife poffible, efpecially when paffing between the 
nemy’s fentries : you muft likewife recommend to them, 
either to fpeak, fpit, nor finoke. The detachments muft 
et as oppofite as poffible to the falient angles of the in- 
irenchment, as it is probable that they will be the leaft de- 
cided by the enemy’s mufketry. If a patrole of the ene- 
:iy conies while you are on your march, or ambufhed in 
ne environs, you need not be alarmed, nor make the leaft 
lotion which may make the enterprife fail, but remain 
Joncealed in the profoundeft filence, that the patroles may 
pfs without perceiving any thing, and afterwards purfue 
pur defign. r 

If the poft which yrou want to carry is a redoubt with a 
|ty ditch and parapet of earth, your two firft ranks muft 
lave ipades and pickaxes, with their arms flung, and, on 
lie fignal being given, jump into the ditch together; be- 

i&ufe it ought to be a general maxim in attacking a poft, 
tt> ftrike all at once. When the firft rank have jumped 
ibvvn, the fecond muft flop a moment, that they may not 
Ml upon the fhoulders or bayonets of the firft. The two 
ifft ranks having got into the ditch, they fhould immedi- 
iiely run to fap the angles of the Icarp and the parapet of 
tie redoubt, to facilitate the mounting of the reft ©f the 
prty; the leaders of each divifion fhould obferve at the 
lime time, that the loldiers who remain armed with their 
felocks, and who have likewiie leaped into the ditch, do 
bt interrupt thofe who are demolifhing the fcarp of the re- 
»>ubt, but proteft them by prefenting their bayonets to the 

jight and left, and be ready to repulfe any of the enemy- 
Hat happen to be placed in the ditch. 

If the parapet is fraifed, they fhould break as many 
' the frailes with hatchets as is neceflary to let the men 
Ilfs. When the breach is made, the workers fhould drop 
teir working tools ; and taking their arms from the flings, 
jiount up with fixed bayonets, and ruffi upon the enemy 
Huzzaing. 

When you march to attack a redoubt or fuch poft, where 
pe enemy have a connection with more confklerable pofts, 
■e commanding officer fhould charge on that fide, fo as to- 

off the communication. People who fee themfelves 
ttilkly attacked without hope of fuccour or retreat, will 
*iy ioon beg for quarter. 

i When the icarps and parapets are of ftone, they can only 
« carried by fealing ; but you may fucceed by being brifk 
u Surrounding and fuftaining the attack. An officer who 
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is to attack a poft of this kind, fhould take care that his 
ladders are rather too long than too fhort, and to give them 
in charge only to the ftouteft of the detachment. The fol- 
diers fhould carry thefe ladders with the left arm pafled 
through the fecond ftep, taking care to hold them upright 
at their fides, and very fhort below, that they may not dif- 
locate their fhoulders in- leaping into the ditch. 

The firft ranks of each divifion provided with ladders,, 
fhould fet out with the reft at the fignal, marching refo- 
lutely with their firelocks flung at their backs to jump into 
the ditch. When they are arrived, they fhould apply their 
ladders againft the parapet, obferving to place them toa 
wards the falient angles rather than the middle'of the cur- 
tain, becaufe the enemy have lefs force there. They muft:. 
take care to place their ladders within a foot of each other, 
and not to give them too much nor too little Hope, that 
they may not be overturned or broken with the weight of 
foldiers mounting upon them. 

The ladders being applied, they who have carried them, 
and they who come after, fliould mount up and rufh upon 
the enemy fword in hand. If he who goes firft happens to 
be overturned, the next fhould take care not to be drawn 
down by his comrade ; but on the contrary, help him to 
pafs between two ladders, and immediately mount himfelf, 
fo as not to give the enemy time to load his piece. 

As the foldiers who mount the firft may be eafily tum- 
bled over, and their fall may caufe the attack to fail, it 
would perhaps be right to protect their breafts with the 
fore-parts of light cuiraffes ;. becaufe if they can penetrate, 
the reft may eafily follow. 

The fuccefs of an attack by fealing. is infallible, if they 
mount the four fides at once, and take care to fhower a 
number of grenades among the enemy,, efoecially when fup- 
ported by fome grenadiers and picquets, who flrare the atten- 
tion and fire of the enemy. 

During the fiege of Caffel, under the Count do la Lippe, 
in the campaign of 1762, a young engineer undertook to- 
carry one of the outworks with a much fmaller detachment 
than one which had been repulfed ; and fucceeded with 
eafe, from the ufe of grenades ; which is a proof that gre- 
nades ought not to be ncgledted, either in the attack or 
defence of pefts. 

If the ditch of a poft is filled with water, and but mid- 
dle-deep, that fhould not hinder you from jumping into the 
ditch to attack, in the manner that has been mentioned 
but if there is a greater quantity, and you cannot pafs, the 
foldiers of each platoon Ihould carry fafeines, or faggots of 
fmall branches well bound, and made as large as poifible, to 
fill up the ditch, and make a kind of ford, fo as- to get at- 
the parapet, either to demolifh or fcale if. 

Many ways of filling up the ditch, recommended by dif- 
ferent authors, might be mentioned ; but the fafeines are 
preferable to them all, as tire foldiers can eafily carry them 
before them, and march quicker, and make uie of them aa 
a defence againft mufketry, and, reaching them from hand 
to hand, foon make a ford. 

If the approaches of the poft are defended by chevaux: 
de frife, the firft and fecond rank of each platoon muft. 
break, them down with hatchets; or with iron graplings 
tied to ropes, they may pull them, to them, and feparate 
them. If it is a breaft work of felled trees, you muft have 
fafeines thrown againft the points, or upon the branches,, 
upon which the ioldiers can eafily pafs. If there are two* 
or three rows, you may burn, them with dry fafeinea lighted; 
at one end, and thrown in the middle row. In cafe or liv- 
ing this laft fcheme, the foldiers muft retire to a little dif- 
tance after throwing the fafeines, that the enemy may not 
fee to fire at them by the light of the fire, but place them- 
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fdv_cs -w that they can tire upon any v.ho may attempt to 

1. cxtlngLiiih it- If there are chauH'e-traps, they mult be fvvept 
away, by dragging a tree or two over the ground where 
they are leattered. 

In the attack of detached buildings, you-mu(l ferae the 
approaches, and drive to foale them; to get on the top, 
and crulh the people wlio are below, with the tiles or dates; 
but it the enemy has uncovered the houfe, you mutt throw 
us many grenades as you can in at the windows and doors; 
or dry fafeines, with lighted faggots dipped in roiin ; or 
iire-balls, to endeavour to fet fire to them, and fmoke them 
cut. If the weather is windy, you fhould profit by it to 
let fire to the houfe, and try to Ihut up the loop-holes 
which the enemy have pierced near the ground, with bapa 
of earth, fo as to fap the corners. If you have fomc can- 
non, you may Ihorten the ceremony, by planting them a- 
gamit the angles of the poll:. If you have none, you may 
iuccefsfully fufpend a large beam by a rope, to three bars 
placed m a triange, in imitation of the Roman battering 
lam : this beam pufhed violently againft the walls, will foon 
make a breach ; but you muft oblerve, in fufpending* it, to 
Uo it ur a dark night, fo that the enemy cannot prevent 
lf

f
b7 ^r"mg at foldiers who are employed in the work. 

If it is glorious to get out with honour on fuch an attack, 
it is no lefs fo to make it lo as to colt but few people, 
i be blood of the foldiers is precious, and cannot be too 
much priz,ed, and an able chief will negleft no means that 
can contribute to their prefervation. The comparing of 
two examples will Ihow the importance of what is advanced. 

llunng the two lieges of Barcelona, by Monfieur de 
v endome in i6py, and Monfieur de Berwick in iyi^, 
the lirll of thde generals cauled the convent of Capuchins, 
lituated out of the place, to be attacked fword in hand by 
feveral detachments of infantry, and carried it in three 
hours, with the lofs of 1700 men. Marfhal Berwick cau- 
led the fame convent to be attacked in the year 17x3. 
They were equally intrenched, and reckoning to make him 
pay as dear as Monlieur de "V endome had done; but this 
general having opened a lort of trench before the convent, 
they not expedfing to be attacked in form, furrendered at 
diferetion, after having held it 24 hours. The reader is left 
to judge which example to follow. 

you fhould prepare for the attack of a village, or fuch 
like poft of large extent, as has been dire&edin the feaioti 
for detached polls : but as thefe iort of attacks are always 
more difficult than others, on account of the multiplicity of 
fchemes they have to encounter at every ilep, an officer 
fhould not march there till he is acquainted with the llrength 
of the inirenchments; the fituation of the fmaller polls ; 
the obflacles to be met with in every ftreet or fquare ; and 
even what terms the inhabitants are on with the foldiers of 
the garrilon. 

While the afiailants have penetrated into the village* the 
commanders of each diyifion ought to take care to leave 
*mall detachments at a!! the churches and Iquares thev find ; 
to Hand firm and fiillain the main body in cafe they are re- 
pulfed. kou mint watch very carefully that the foldiers do 
not withdraw to pillage the houfes of the inhabitants, as 
.whole detachments have been driven from towns and vil- 
lages where they had penetrated, from having negle&ed 
this precaution. 

^ ihiee days after the furprife of Cremona in 1702, fome 
.Oeimans were foand in the cellars, where they, had got 
drunk, and were idloniihed when they were told that they 
xnull quit thefe agreeable retreats. An officer who would 
Tun a dilorder fo fatal, fhould forbid his foldiers to flir 
.. ojn their party on pain of death ; and by placing a fer- 
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jeant in the rear of each divition, take care that no one falls ^ 
behind. dUS &etife ; 

If you find cavalry drawn up in the fquares or open places 
the auadants fliould remain firm at the entrance of the flreets 
that meet there, while fome go up to the 'houfes that arc 
at. the corners, and fire upon them from the windows; if 
this caufes any diforder among them, they fhould be-char- 
ged with fixed bayonets to make them furrendef. If the 
interior part of the village is defended with cannon, you 
fhould march quickly to the place where they are, and take 
them, or nail them up, @r turn them againft the enemy or 
principal pqft of the village. “ ; 

Polybius, in his feventh book, gives an account of an 
attack full of inflruftion for-military men. The blockade 
of Sardis by Antiochus the Great/had lafled two years, 
when Lagoras of Crete, a man of extenfive knowledge in 
war, put an end to it in the following manner. He con- 
fidered that the ftrongeft places are often taken with the 
greateft cafe, from the negligence of the befieged, who, 
truiling to the natural or artificial fortifications of their 
town, ate at no pains to guard it. He knew likewife that 
towns are often taken at the ftrongeft places, from their be- 
ing perfuaded that the enemy will not attempt to attack 
them there. Upon thefe esnfiderations, though he knew 
that Sardis was looked on as a place that could not be taken 
by afiault, and that hunger only could make them open 
their gates, yet he hoped to lucceed. Thegreatnefs of the 
difficulties only increafed his zeal to contrive a means of 
carrying the town. i . 

Having perceived that a part of the wall which joined 
the citadel to the town was not guarded, he formed the de-' 
figu of furprifing it at that place : he obferved that this 
wall was built on the top of a rock which was extremely 
high and fleep, at the foot of which, as into an abyfs, the 
people of the town threw down the carcafles of their dead 
horfes and other beads of burden ; at which place great 
numbersof vultures and other carnivorous birds affembled daily 
to feed ; and after having filled themfelves, they never fail, 
ed to reft upon the top of the rock or wall, which made 
our Cretan imagine that this place was negledlcd, and with- 
out any guard upon it. 

On this thought, he went to the -place at night, and ex- , 
amined with care how he could approach it, and where he 
ought to place his ladders. Having found a proper place 
for his putpole, lie acquainted the king with his ditcovery 
find c.elign ; and the king, delighted with the projedl, advi- 
Co Lagoras te purfue it, and granted him two other officers 
whom he afked for, and who appeared to him to have all the 
neceftary qualities for affifting him in his fcheme, | 

The three having confulted together, they only waited 
one night, at the end of which there was no moon ; which 
being come, they chofe 15 of the ilouteft and braveil men 
of the army to carry the ladders, to fcale the walls, and , 
run the fame rifle that they did. They likewife took 30 
others to place in ambufh in the ditch, and to affifl thofe 

.who fealed the wall to break down a gate into which they 
were to enter. 'I he king was to make 2000 men follow 
them, and favour the enterpnfe by marching the reft of the 
army to the oppofite fide of the town. Every thing being , 
prepared for the execution, Lagoras and his people ap- 
proached foftly with their ladders ; and having fealed the ^ 
rock, they came to the gate which was near them, and ha- 
ving broke it, let in the 2000 men, who cut the throats of 
all they met, and fet fire to the houfes, fo that the town [ 
was pillaged and ruined in an inftant. 

y oung officers who read this account, ought to refleft on a 
this attack, i he attention of Lagoras, who went hitnfelf 

to 
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|to-exaiTMne tuc places proper for fixing the ladders; his 

^difcernment ;n the choice of the officers and foldlers who 
e Yimere to support him ; and the harmony of the whole means 
' that were employed on the occafion, afford very excellent 

elfons-for any officer who may attempt fueh an attack, 

)£Ci. \ Ij., Of Surprifes and Stratagems for fsizing 
Pofts. 

\ the environs thai: have any relation to the place the 
') nemy occupies muff be known ; on. what fide lie the 

ivenues, morafies, rivers, bridges, heights, woods, and all 
I* weted places that are in the-neighbourhood, without which 

: *s Caice poffible to regulate approaches prudently. It 
l£ ’ eq’'ally neceffary to know nearly the number and kind of 1 'oops with which he poflcfTe-s the poll, that you-, may not 

|ttack him with infufficient force. It is likewife neceflary 
0 b know it the enemy is caretul or remifs in carrying on his 

uty. I he knowledge of thefe circumlfances contributes 
ifinitely to form a projtdl of furprife well, and to conduct 
;ie whole expertly. 

.I /\s to the maimer of furprifing a poll, it is impoffible to 
'tablifh certain rules on the fubjedt ; becaufe, among a 

111 ioufand means which chance offers, there are rarely two 
tike. It muff, however, be obferved, that there are ftra- 

5 tgems with which it is impoffible to fucceed without a pro- 
[ r force to fuftain them. A town or village, for example, 

' here we are introduced by a fecret correfpondenee, can- 
't «>t be carried unlefs we be well feconded. The only means 
!a jjmanaging the furprife of polls well, is to divide your 
n Jrce mllantly, to feize the callle, church, church-yard, or 

Jiblic fquares. It has been faid, that troops fo divided can 
t «l but weakly, and run a rifle of being defeated feparately. 
>j lit by making as many detachments as the enemy has 
n jifts, in. the difmay caufed by fuiprife, it is eafy to carry 
u lefe polls before they who defend them have time to dif- 
!>' ^hem or even look round them. The enemy being 
t He wife obliged to divide, and not knowing what fide to 
t pefer, there is almoft a moral certainty, that, ftupified with 

^ which they hear all round, they are ready to let n ttir arms drop out of their hands: befide, the horrors of 
r alark night, and the dread that cannot fail to feize a party 
e lio are furpriled, reprefent obje&s much greater than what 
e Jy are, fo that they imagine they have to do with a whole 
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^ kad fuccefs of the affair at Cremona mentioned in ►jxff V. makes nothing againff this opinion. If in Head of 
? "PPin? to make prifoners, a detachment had gone diredly 
ci hithe citadel, which fhould be the way in all inch ad ions, 
d rjkvould have been impoffible for thefe brave officers who* 
)i drove out the Imperialilts to have made fo glorious a de- 

iJce.s 
lt _ M. de Schower did otherwife when he furprifed Benevar 
in “'Spain in 1708, and did rot fail. He learnt that the 
rc ‘..aniards negleded the guard of an old callle which was at 
;r; t! entrance of the place; and marching in. the night lie 
. tyk it, and detached fevaral parties to attack the town, 
e, yiprifed with fuch a vififc, they fought for fafety in flight, 

1 T ran to take firelter in the citadel* but were fcarcely en- 
1) tN wlien they were made prifoners. 'Hie enemy did not 
i |j!n^ of the attack being begun where they were ftrongefl; 
s. P11 it is the bell way, as it is to be prefumed they have 
^ Uided their forces to be able to defend every where. 

4 Menard, in his hiltory of Nifmes, gives.an account of 
pi yfuipriie of that town, which merits our attention. Ni- 
^ Li!38 Sa^v'ere’ caHiid Captain St Cofme, having refolved to 
lit WHc himfelf mailer of this place, engaged a miller whbfe. 
5 m was fituated within the walls, at the fide of the gate, 
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to file the bars of a grate which fhut up the entry of an 
aqueduft through which the water palled into the town, 
and to receive 100 men armed into his mill, while a con- 
liderable body of cavalry and infantry Ihould arrive from dift 
ferent places to fuftatn the enterprife. 

The day for the execution of his- project being fixed fot’ 
the 16th of November 1569, and proper orders given for* 
the rendezvous of the troops, St Gofme came out of the mill 
with his party at three o’clock in the morning, and advan- 
cing to the guard at the gate, put them to the fword, and* 
opening the gate let in aco horfemen, with' each a foot 
foldier behind him. Thefe troops having entered the town, 
formed feveral detachments immediately : one of which went 
to block up the citadel; while the relc, fcaltering over the 
fquares of the place, and founding their trumpets, inllantly 
made themfelves mailers of the town. 

1 here are a number of circumftances mentioned in this 
furprife, which convey a great deal of' ufeftrl inllruftion. 
Captain St Cofme knew how to profit by the negligence of 
the governor, who omitted to guard the entrance of the 
aqtieducl :• to make a proper choice of cavalry for advancing 
fo readily with the infantry from different quarters ; the' 
juftnefs of the orders given'the troops, which brought them 
15 leagues from Nifmes at the hour and place appointed for ' 
the rendezvous ; the precaution with which he inverted the 
citadel, to prevent his having to do with the garrifon in 
the flreets ; his attention in dividing his troops into the 
different quarters of the town, and making them found their 
trumpets, that the inhabitants might imagine they were very 
numerous. 

But the afoive corps of the partifan, without truffffig to 
the llratagems that others have fucceed ed' by, mull find’ 
other refources than thofe agaffift whreh 'people are fo pre- 
pared now-a-days ; and as the furprifing of the enemy id 
the great bufinels of the partifan in carrying- on the Petite 
Guerre, he muff fee what can be effeded by his hardinefs s 
and adivity. 

The expedient which appears to be the molt proper for ' 
an officer who has q.00 infantry under his command, and is 
certain that the garrifon is only 200 (for furprifes fhould be 
always attempted with a double force), is to choofe very ' 
bad weather ; the llrong winds, for example, and fogs in 
winter; or the florms and tempetls in fummer, when, after ex- 
ctffive heats, violent winds rife fuddenly, and agitate the air. 

When you have meditated fuch a fcheme, then is the time 
to- put a part of your infantry in covered waggons, which 
Ihould be kept ready for the'purpofe. The whole party 
ought to be provided with doglkin covers for their gun- 
locks and car touch-boxes, to take off readily when there is 
oceafion ; and the -reil of the infantry to be mounted behind ; 

part of the cavalry. Both parties to affemble at fome place 
a league diffant from that which you would furprife, and 
there to Hop ; when, if you fee the bad weathet diffipating, 
)ou mull retire tiH another occafion. If-you renew it ten- 
times,. you need not delpair; a Hrong place deierves this 
trouble, and luccefs will overpay every fatigue. 
. on contrary, if the fforrn forms, and the wind 
increafes, drre& your approaches in I'uch a manner, that you 
may alvyays have the wind on your back; becatife if you ■ 
ha /e it in your face, the enemy’s [entries can look forward 
and difeover you ; and likewife if it is in your face, your 
horfes cannot be made to advance without a great deal of 
trouble. Phefe precautions being taken, you advance more 
quickly as the llorm increafes, the hories and waggons go- * 
ing.with great fpeed before the wind. You need be in mo • 
uneafinefs about thei enemy’s fentries feeing you, or hearing 
the noife. of your march*; becaufe the feverity of the weather * 
obliges them to enter their boxes, and turn tffieir backs to 
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tj.e wind, to fave tlieir eyes from the dufl and iharpnefs of of huflars, the other by a regiment of dragoons, without he tF- | 

ing feen but by one fentry in the middle of the dragoon p0ft" oj' J 

who duril not challenge, becauie it was no longer time ha*“V^/ 
ving palled the firft guards. 

as cloie as pofiible, and 
feize all the fentries and 
making the leaft noife, 
extreme quicknefs, to be 

the air. 
At sqo paces from the place, the foot and part of the 

cavalry (hould difmount and fix their bayonets, the reft of 
the cavalry to remain with the waggons near fome trees or 
houies, the waggons turned for a retreat. Divide your 
infantry into five detachments, and inilantly run at a 
jgreat rate, keeping your men 
pafling the barrier and gates, 
the guard without firing or 
which may be executed with an 
acquired by practice. . While the firft detachment feizes the 
gate and all the fentries of its environs, the reft muft run 
rapidly into the town. One muft go quickly to feize the 
main guard ; another to feize the governor or commanding 
officer; the fourth, which fhould be the ftrongeft, fhould fly to 
the caferns or mens barracks, to feize their arms; the fifth to 
remain in the ftreet near the gate for a corps de referve. 

Every detachment muft be condufted by prifoners made 
at entering ; and orders fent with all fpeed, to caufe half 
the cavalry to advance and patrole the ftreets, as the infan- 
try get forward. 

As this kind of furprife can fucceed only under favour 
of a ftorm, which rarely continues any time, it is evident 
that the march and execution muft be cendudted with in- 
expreffible fwiftnefs, and the orders be perfe&ly underltood. 
It is true, that rain is inconvenient for the infantry, whofe 
feet flip on clay-ground ; but they muft do their beft, and 
frequently it is found that the roads which are moft ufed are 
not therefore the moft flippery. 

If it happens that you are perceived in taking poffeffion 
of the gate, and they take the alarm, you muft quickly 
divide your party into two wings, mounting them on the 
rampart, the one to the right, the other to the left ; and 
feizing the loaded cannon, turn them upon the town ; and 
at the fame time fummon the garrifon to furrender. If 
you happen to fail, and are obliged to retire, you do not rifle 
much, as they will not care to moleft your retreat. 

There may be a relu&ance in attempting fuch a forprife ; 
it may appear to be hazardous and raffi, and a conduft too 
nice not to defpair of fuccefs ; but Mr Jeney fays that ex- 
perience convinces him of the validity of the means propo- 
led, and relates vvliat happened to him upon two occafions, 
to prove that the cold eaft winds or {forms are the moft pro- 
per times for attempting furprifes. 

Being at the head of 30 huflars, fays he, and willing to 
fhun a ftorm which was gathering behind us, I puffied to 
get to a place which was well fortified and occupied by a 
numerous garrifon : the wind was ftrong, and I pafled the 
barriere and all the gates with my horfes, which made a 
great noife, without any fentry either feeing or hearing; 
and though I called to the firft guard to declare myfelf, no’ 
one perceived me. I crofted the whole town without feeing 
a foul in the fireet ; and hurrying to an inn in the other 
fuburbs, I went out at the gallop, and faw only the fentry 
at the laft barriere, to whom I anfwered without our com- 
prehending one another ; neverthelefs the rain had not be- 
gun to fall, but the wind was violent. I experienced the 
fame during the winter, when the eaft wind was very proper 
to facilitate the furprife of a fortified town or poft. On 
Chriftmas night 1757, I paffed through the country of Ha- 
nover with 80 horfe between two guards of the enemy with- 
out being perceived. I marched over the middle of a plain 
when the night was clear, with a violent eaft wind, which 
prevented any {entry from turning his head to look at me, 
end I went quietly to carry off horfes in the rear of their 
army. The following night at my return, I paffed two 
tiifiei ent pofts of our army; the one guarded by a party 
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7 011 raay hkewife take the advantage of bad weather to 
fcale all forts of pofts furrounded with walls, as towns, ab- 
beys, caftles,. &c. to do which, you muft approach in the 
dark, and feize the moment of a great fquall, or when a 
cold eaft wind obliges the garrifon to take ffielter from the 
rigour of the feafon : then there is no one upon the ramoarta 
and the fentries turn their back to the wind, or remain in 
their boxes, while your people are warm with marching, and 
animated with the hopes of fuccefs. You need not be ap- 
prehenfive of the enemy feeing you if you advance on the 
fide next the wind to place your ladders, becaufe the fen- 
tnes will cover their faces, and bend down their heads to 
fave them from cold. 
, ± ^me a thick fog is not lefs favourable for approach- 
ing and forcing an intrenched poft. When the fog is low, 
the infantry {hould creep on all fours, the better to conceal 
them from the enemy’s fentries. Thefe fort of furprifes are 
the leaft dangerous, you run fcarcely any rifle ; but if you 
caufe fomc falfe attacks, the garrifon will not fail to run to 
arms, and fometimes make you pay dear for failing. 

When you would furprife the enemy in a village, farm, 
monaftery, or fome place detached from the army, you {hould 
divide your party in two bodies,each compofed of cavalry and 
infantry ; the one to take the enemy in the rear, the other 
in front, taking care to caufe fome waggons to follow, 
which may carry off the wounded in cafe of need. You muft 
calculate exactly the time it will take the firft detachment to 
go round the enemy. The two commanders fhould agree 
on a word for rallying, and the time of making the attack, 
which fhould be in the night, efpecially if the poft is fo 
diftant from the army that they can receive no afliftance ; 
for in that cafe the time is favourable till day-break. They 
muft regulate their departure according to the diftance 
t.iey have to go ; and the detachment which goes round 
the enemy, ought to take no more infantry than can be car- 
ried behind the horfemen. This detachment having got 
round, ftiould form about a quarter of a league from the 
poft, and 1 oo paces out of the road. 

When the other detachment has arrived within a quarter 
of a league of the poft, your cavalry {hould foim out of the 
road with the waggons and drums near them, who are not 
to advance till ten minutes after the departure of the in- 
fantry, who muft advance towards the fires of the enemy, 
Hooping as much as poffible. 1 hey muft take care to con- 
ceal themlelves from patroles, as has been directed ; and 
when they fee them paffed or entered the poft, the infantry 
muft hurry on to gain the village, and clear the entry by 
which the cavalry muft pafs, in cafe it has been barricadoed 
with waggons. You muft run rapidly to the place where 
you fee the fires lighted, and make as many detachments as 
you fee fires, in order to furprife the whole at once. 

Ihe cavalry who followed fiowly, muft inftantly join to 
the noife of your arms and cries their trumpets and drums, 
advancing- with all fpeed, and leaving only a non-eommif- 
fioned officer with fome horfemen near the waggons. The 
detachment, which is advanced on the other fide of the vil- 
lage to turn the enemy, on healing the alarm, muft imme- 
diately advance, founding trumpets, beating drums, and at- 
tacking all who would fave themfelves on that fide. You 
may rely on it as certain, that the enemy, feeing all his 
guards furrounded by your infantry fcattered in the village, 
and hearing the march of different bodies of foot and horfe 
who arrive on all fides, will not delay to furrender, or feek 
to fave himfelf by a diforderly flight; it will be eafy then 
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tit® for yo«r cavalry to fall upon the flying, and flop them. 

.are. The party fhould be forbid to purfue the enemy more than 
quarter of a league in the night; but no purfuit at all 

-'{hould be attempted, if it is in an inclofed country. The 
pod being taken, the booty and prifoners Ihould be fent off 
immediately under the care of the infantry, putting the 
wounded in waggons, or on the horfes that are taken, the 
cavalry making both the front and rear-guard, and taking 
care to have the lad the llrongeft. 

There is no time more precious for a partifan, or that 
merits fo much attention, as that of a battle, when every 
ane is attentive to the great firing which they hear on all 
tides ; to the manoeuvres of the armies that are engaging ; 
to the decifion of an affair of the greatefl importance, upon 
which the fate of each depends. It is then that lie can 
.mploy his fkill to the greatefl advantage ; ftrike the feve- 

Ireft blow that is poffible ; caufe the ruin of the enemy ; pil- 
fage the quarters of their generals; carry off their equipages; 
defeat thdir guards ; let fire to their camp, and ipread an 
riarm over all, which may contribute to the defeat of an 
army. 

But meafures muft be taken to execute fo great, fo'bril- 
iant a projedl with fuccefs; and it fhould not be engaged 
n, till after having prudently regulated the deiign on three 
irincipal circumftances, viz. the fituation of the enemy’s 
;amp ; the means of approaching it; and the hour of en- 
gaging. When the enemy’s camp is in the middle of a 
peat plain, or on a height with an extenfive view on all 
ides, it is certain that one cannot approach without being 
een at a diftance : and in that cafe, prudence will put a 
fop to zeal, and prevent rafhneis from attempting impof- 

Ibilities*; but when their pofition extends over a country 
covered with mountains, woods, or villages, the occafion is 
hore favourable, and may almofl enfure iuccefs. 

j It is then very advantageous for a partifan to be perfedl- 
y acquainted with the fituation of places that are in front 
if his army ; efpecially when he forefees that the enemy 
tvill fooner or later come to encamp there. What affiflance 
vould it not give for the diredlion of his project, if he 
:new how to take a plan of that part of the country which 
e propofes to invade beforehand ? Then, without the 

k^eak and dangerous afliftance of fpies and deferters, he can 
iy his own proper knowledge think of every means for 
xecuting a deiign, which ought to be regulated and con- 
ufted with impenetrable fecrecy. 
When he perceives by the motions of the armies that they 

re on the eve of an action, he mull not delay to acquaint 
the general with his projeA. If he confents, he will re- 
ifulate the reft, and the time of departure, according to the 
Ldvices which he receives. 

i 1 As thefe fort of expeditions cannot be made but by long 
it iiircuits, they muft take the time necefiary for the march, 
e i n the campaign of 1757, the duke of Richelieu caufed his" 
t trmy to advance near Zell to attack our army ; and lent a 
a artilan with too horfe to the rear of the camp the day be- 
v l ire, who, having made a march of 22 leagues, arrived with- 
n put any accident: but the prudence of the prince of Brunf- 
d vick defeated his defign, and left him to admire his retreat; 
tj l evertheleis, they picked up f'ome ftragglers, horfes, and 
0 ;aggons. 
„ Among the meafures that ought to be taken to fecure 
1Q ( he blow, and llrike it more effeAually, it fhould not be 
[ orgot to diftribute cockades like the enemy’s to all the caval- 
[„ 'ly; and to give a flick of fix feet long to 20 of each de- 
J{ achment, with a bit of torch fixed on the end, and covered 
a nth a little dry Itravv or hemp, to kindle inftantly. 

I The whole party to let out from the camp A (fig. i.)} 
it' ’ 'lurching under the conduit of a good guide by covered 
H • Vol. XVIII. Part II. 
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ways, at a diftance from the enemy. Being; come to the 
place C, which ought to be in the environs, and as hiqh as ^ 
the field of battle, the infantry fhould be concealed out of 
the road far from the fight of paftengers. This muft be 
the centre .of correfpondence with the army ; the rendezvous 
of tire booty; and fupport the retreat of all the cavalry, 
of which there fhould be as many detachments formed as 
you purpofe to make attacks. We fhall fuppofe fix of a 
hundred men each, and they muft go fecretly by particular 
routes to their refpe&ive poll E, D, F, G, H, j. " Neither 
trouble nor expence fhould be fpared to procure good guides. 
Each detachment fhould lie in ambufh half a league, if ne- 
ceffary, from the object of the attack, BKKKK. 

The noiie of the mufketry of the ar mies to be the figna! 
for their irruption ; and then bravery, intrepidity, and 
courage, will give wings to your peoole. The feeond de- 
tachment I) will glance imperceptibly between the villages, 
and fall like thunder upon the camp B ; and while 8o\t- 
tack ail whom they meet, the other 20 fhould lif ht their 
torches at the fires that are to be found everywhere, and 
fpread the flames rapidly to the ftraw of the tents. As 
they cannot fail to have the picquet of the camp foon at their 
heels, they muft flrike their blow with all poffible quicknefs 
without flopping to plunder ; being content witli the glory 
of having excited a general alarm, capable of confounding 
the whole army, and contributing to the gaining of a battle. 

At the fame time that the detachment D attacks the 
camp L, the others E, F, G, H, muft with equal violence 
attack the villages K, K, K, K, w^hich they have in front, 
doing the fame the firft did in camp, except that they may 
plunder every thing which they can eafily carry off of the 
generals equipages, with which thefe villages are common- 
ly filled ; feizing the beft horfes, hamftringing others with 
the ftroke of a fword, and fetting fire to all the places which 
contain the enemy’s baggage. Each detachment fhould 
caufe fome horfemen to advance beyond the village, to ob- 
lerve the motion of the troops that will not fail to run to 
their affiftance. As foon as they perceive them, they muft 
make then retreat as fail as poffible by the routes which the 
commanding officer has premeditated, and which are pro- 
posed to be rep relented by the coarfer hatched lines. The 
Sixth detachment I, in ambufh on the fide of the road lead- 
ing from the camp, fhould remain there, to feize all the 
enemy who think of faving themfelves by flight. 

, There is no danger to be apprehended in thefe expedi- 
tions, during the critical inftant while the armies are en- 
gaged, and all the troops a great way in the front of the 
camp : you meet none but fullers, fervants, lame people, 
and fome picquet guards fcattered here and there, whom you 
may eaftly defeat as they advance. The commanding of- 
ficer ought to have an eye over all; and as foon as he per- 
ceives fome bodies of troops advancing upon him, he ought 
to retreat quickly, and at leaft gain the entrance of the 
wood in the neighbourhood of the enemy’s camp ; for with- 
out fome fuch flicker enterprifes like this can hardly be at- 
tempted. 

Each detachment having rejoined the infantry, muft 
there wait the fate of the battle ; fo that if it is decided 
in favour of their army, they may fpeedily regain the pro- 
pereft places for haraffing the enemy on his retreat. Thefe 
moments are the more favourable, as diforder, dread, and 
noiie, render all deience impra&icabie. But all thefe fort 
of furprifes require places proper to cover approaches and 
retreats. 

The great importance of Hull in the language of the 
enemy is apparent from the following exploit of the prince 
(now reigning duke) of Brunfwick in the campaign of 1760. 
That exellent partifan was fituated at fome dittance from 

5 1) Zerenberg, 
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Zcrenberg, at that time in the poffeffion of the French ; 

_ and being informed by two Hanoverian ofhcersj who had been 
in the town difguded like peafants, that the garrifon were 
very remifs in their duty, trufting to the vicinity of their 
army, and the ddlance of ours, the prince was refolved to 
furprile them ; and after appointing a corps to fuftain him, 
he advanced in the night with Major Maclean of the 88th 
regiment; and 200 Highlanders, with bayonets fixed and 
their arms not loaded, followed at a little diftance. Upon 
the firft fentry’s challenging, the prince anfwered in French, 
and the fentry being but two perior.s advancing (whom he 
believed to be French), he had no diftruft ; fo that the 
major getting up to him, Itabbed him, and prevented his 
giving the alarm. The Highlanders immediately rufhing 
in, attacked the guatd w'kh their bayonets, and carried the 
town, having killed or taken the whole garrifon of 800 men. 

The French officer who commanded at that time in Ze- 
renberg concerted a fcheme for being amply revenged, 
which failed only by a moll trivial accident. When almoft 
every houfe in Bremen was filled with corn, being the grand 
magazine and grand hofpital of our army, this officer held a 
fecret correfpendence in the town, which informed him of 
the Hate of the garrifon, and that there was a general order 
to let couriers going to the army pafs out at all hours. He 
difpatehed about 20 huflars to feamper over the country, 
who were all that were heard of his party, while he march- 
ed 15,000 infantry from Duffeldorp to Bremen (about 200 
miles), concealing them in woods by day, and marching in 
the night. He arrived at the gate at the appointed hour; 
when a perfon on horfeback blowing a horn came along the 
ilfeet, and dtfired to pafs out to the army. The officer of 
the guard had the keys, and happened to be out of the way'; 
and while a mefienger went for him, the people without 
growing impatient, began to break down the outer barrier, 
which made the fentry fire at the place where he heard the 
tioife ; and the guard taking the alarm, got upon the ram- 
part, and likewife fired at the fame place : upon which the 
pretended courier galloped back ; and the French, belie- 
ving that they were dilcovered, relinquilhed their fcheme, 
and retired. 

This example proves that no diftance is a fecurity from 
furprifes, gnd that very confiderable parties may pafs over 
a great extent of country without being difeovered. The 
following inftance of that prefence of mind fo much the 
happinefs of all who poffieis it, and more particularly of 
a military man fo expoied to iurprifes, deferves to be re- 
corded. 

In the month of February 1761, when Prince Ferdi- 
nand beat up the quarters of the French, they were obliged 
to retire a great way without being able to refiit: How- 
ever, when they came to colled their force, and to recoil 
upon our army, Sir William E fkine with the 1 5th regi- 
ment of light dragoons was in a village in our front. In a 
very foggy morning, foon a'ter the patroles reported that 
all was well. Sir William was alar med by his vedettes having 
feen a great body or cavalry coming to furprife him. He 
inEantly mounted his horfe, and falhcd out at the head of 
the picquet of 50 men, leaving orders for the regiment to 
fol|ow as tall as they could mount, without beating a drum 
cr making any noife. He attacked their advance-guard in 
the curfory manner of the light cavalry, and continued to 
dofo, while his men were joining him by tens and twenties, 
and the French cavalry forming to refill an attack, till he 
colleded the whole, and then retired, the furgeon of the 
regiment (Mr Elliot) having in the mean time carried off 
the baggage. 

Strokes of this kind difplay a fuperiority of genius, and 
to that alone waa the prefervation of the regiment ov/ing. 

A R. 
Had a drum beat to arms, the enemy mull have known 
that, they were unprepared, and probably would have ru(h- 
ed in and deilroyed them ; but the attack convinced them 
that they were difeovered, and made them think only 0f 
their own prefervation. ; 

Among many inftances in the courfe of the war, the fuc. 
cefs of this officer on another occafion, where he difplayed 
the mo/t lingular addrefs, likewife merits our attention. 
After a repulfe, and a march of 72 miles in one day, when 
the men were fatigued and fcarcely a horfe able to trot, he 
faw a regiment ot French infantry drawn up with a rnorafs 
ip their rear. He left his own corps, and advancing to the 
French, defined to fpeak with the commanding officer, whom 
he entreated to furrender to prevent their being cut to pieces 
by a large body of cavalry that were advancing. The 
French officer defired leave to confult with his "officers, 
which having done, they refufed to fubmit; but upon Sir 
William telling them that their blood mull be on their own 
heads, and turning to move off to his own corps, they called 
to him, anff laying down their arms iurrendered to his ha- 
taffed troops. 

Such ftratagems overleap the bounds of inftruaion, and 
no author will prefume to propofe them for imitation. Here 
was the reaching out the hand to fortune which Vigetius 
recommends: but there are few who have the requifite 
talents from nature ; and we may as properly fay of the 
foldier as of the poet, nafeitur non Jit. 

Sect. VIII. Of Ambufcades from the Part fan. 

An ambufeade may be formed in any place covered by 
art or nature in wEich a party may be concealed to furprife 
the enemy in paffing ; and the proper ufe of them is, of all 
the ftratagems in war, the bell calculated to difplay the 
genius, fkill, fpirit, and addrefs of a partifan. They are 
cafily carried into execution in woods, buildings, and hol- 
low places ; but require a more fertile imagination, and 
greater trouble, in a level country. Both ought to be re- 
gulated by the knowledge of the enemy’s march, and the 
extraordinary means that may be employed to furprife them. 

When a partifan has information that can be depended 
on of the march of fome part ofr the enemy; whether a 
convoy ot artillery, baggage, or provificns; a body of re- 
cruits, or holies to remount the cavaly ; an efcort of a ge- 
neral officer going to rejoin, or reconnoitre fome country; 
!:e ought to apply diredtly to procure a fufficient knowledge 
01 tne route that the enemy is to take, the fituation of the 
places he is to pafs, and of the poll he goes to. The better 
to cover his deiign, he mufl get information of the roads 
that lead to oppofite places, which he muft pretend to be 
attentive about,, as has been mentioned in the fedb’on of 
Reconnoitring. 

Having perfectly concerted his plan, he fhould fet out at 
the head of his detachment if poffible, and leaving his poll 
on the fide oppofite to his true route, the better to conceal 
his defign. It the place where he intends to plant his am- 
bufeade is not dijlant, he {horrid come into his true route 
about half way, and there place half his infantry in ambiiih 
to favour his retreat. But when the country where he pro- 
poles going is diilant, and the march requires at leaft two 
nights, he muft condu<?c his party by meandring from wood 
to wood, if there are any. He muft not forget to provide 
neceffary refrefhments for the day, which muft be paffed in 
fome concealed place where he may rot be perceived, and 
muft caufe three rations of oats to be carried for each horfe. 

The firft; night you muft make to fome wood or other 
place proper for paffing the day near fome rivulet, and, if 
poffible, on the road of your retreat to leave a part of you* 

infantry 
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et>e infantry in ambufh, in cafe there is no other water to pafs 
ufs-je. tjjl y0U come to the place of your principal ambufeade ; 

for when there is (till a river or canal to pafs, you rhuft con- 
duit the infantry to the paffage, and choofe the moll con- 
venient place to fix them in ambufeade. 

If there is no bridge or ford, the cavalry mult fwim over, 
in which we fuppofe the horfes are praitifed. When there 
is a ford, half the infantry fhould pafs behind the cavalry, 
to go alon r with them. In cafe there is a bridge to pafs 
near the village, the officer who is left in this poft with fome 
infantry, fhould be enjoined to allow no one peafant or 
foldier to leave the place ; and for greater fecurity, a fmall 
detachment of cavalry fhould remain with him, to flop any 
who may attempt to run away before the return of the 
whole corps* who ought not to delay long. If the enemy 
come in the interval to attack the bridge, it muft be de- 
fended till the return of the party, that their retreat may 
not be cut off. 

Every precaution being thus taken to guard the bridge, 
the commanding officer fhould be diligent to arrive at the 
place of ambufeade two hours before the enemy is to pafs, 
and place the ambufeade on tire fide he would retire to ; 
never on the other fide, if poffible, left the advanced guard 
happen to difeover you, and oblige you to repafs in fight of 
the corps, who, feeing your ftrength, may rufh upon you 
and drive you back. 

>la(e; The infantry A (fig. 2.) ought to be ambufhed at leaft: 
dxVt 6c° paces behind the cavalry B, fo that if they are purfu- 

ed, they can fall back to A, and both afterwards to the 
guard at the bridge, or to the infantry that are in ambufh 
at half way. 

If the ambufeade is placed in a wood, an intelligent 
non-commiffioned officer fhould be chofen to get upon a 

jhigh tree C, from whence he can fee the march of the 
enemy, and give notice of the moft eftential circumftances. 
There are three : the firft is, the feeing the advanced guard; 
the fecond is, the approach of the corps ; and the third is, 
the time when their front is advanced as far as the ambu- 
feade B : for which the commanding officer fhould inftruft 
the obferver what lignals he is to make from the top of the 
tree, to communicate the necefiary information without 
fpeaking, wftiich may be done by the means of a fmall cord 
I), of a brown or green colour, fo as to be leaft percei- 
vable. Let this cord be placed as in the plan, fo that no 
branch interrupt it, with one end in the hand of the ob- 
ferver, and the other in the commanding officer’s in the 
ambufeade B. 

As foon as the advanced guard appears, the obferver 
muft pull the cord, and the commanding officer caufe the 
party to mount and remain in deep filence. If by a ftra- 
tagem, which is frequently praftifed for particular reafons, 
the advanced guard is immediately followed by the corps, 
which may eafily be known by their being more numerous 
than ordinary, and not followed by any other corps, that 
you may not be deceived by the enemy, the cord fhould be 
drawn a fecond time, and a third time when their front is ad- 
vanced as high as the ambufeade ; upon which you muft rufh 
out, and pour furioufly upon the flank of their centre in 
the following manner. 

If the advanced guard E is formed only of an ordinary 
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the enemy from hearing the orders of their officers. They 
muft ditarm ail whom their bravery or chance throws in 
their way, taking care not to fcatter or purfue too far, un- 
lefs you are fure that they are fo far from their army cr 
other parties that they cannot be affifted ; for in either of 
thefe cafes, they will not fail to run at the noife, and difturb 
your retreat. 

In all fecret expeditions you ought to be extremely cir* 
cumfpedl that you may not be ieeu or betrayed. If the 
advanced guard difeovers you befote the blow is ftruck, 
abandon the enterprife immediately, and retire. When 
your guide, or fome one of your party deferts, and you can- 
not catch him, think immediately of retreating, or placing 
your ambufeade fomewhere elfe ; therefore, to prevent fuch 
a misfortune, the officers fhould be charged to examine fre- 
quently if they have all their people. 

Yon fhould never form an ambufeade for cutting off the 
enemy’s retreat, as this manoeuvre will give him an idea of 
rallying, and attacking you in defpair; but the cafe is dif- 
ferent when you are well informed that you run no rifk in 
flopping his whole force, either from the nature of the de- 
file where they cannot form, or from the fmallnefs of the 
number which cannot idift. 

It is equally difficult and dangerous to form feveral am- 
bufeades at once : the greater number that are formed, the 
more they are expofed to be difeovered, and lefs in a ftate 
to unite for a retreat. To this rule, however, there is one 
exception. When ambufeades are formed to feize foragers, 
it is very proper to have feveral, and to difpofe them in fuch 
a manner that the fentries can fee from one to another. 
Thefe difpofitions being made, they who chance to be next 
the foragers muft ftrike the blow, wftiile the others march 
to fecure the retreat of their companions, as foon as they 
perceive it. 

In all ambufeades, no fentries fhould be placed but offi- 
cers, or non-commiffioned officers. s On downs, behind 
mountains, or in gullies, the fentries fhould lie with their 
bellies on the ground, and their feet towards the ambu- 
fcade, the body covered with a grey or green cloak, accord- 
ing to the colour of the ground, with their heads a little 
raifed, and wrapped in a handkerchief of a ftraw-green co- 
lour, or white in time of fnow, fo as not to be perceived. 
The number of fentries cannot be determined ; but fhould 
be difpofed fo as to watch on all fides of the ambuicade, and 
flop every one who from ignorance approaches too near. 
The fentries fhould give notice of what they difeover by 
geftures, to which all the officers fhould be very attentive. 

In countries where there are no woods, vineyards, or 
hedges, you may place an ambuicade in a field of hemp or 
corn, or fome fort of grain, provided it be high enough to 
cover you, at leait with the help of art.. When the ftalk of 
the corn, &c. is not high enough, you muft get fome of the 
infantry to work with fpades and pick-axes, which they 
muft have brought along with them. 

The commanding officer muft mark out the ground A 
(fig. i.) which they are to prepare for an ambufeade, enter- 
ing at the fide B, and railing in the front and at the two 
flanks a kind of parapet C, made with an infeniible Hope 
outwards, covered with corn raifed from the furface of 
the ambufeade in form of fquare turfs of a foot thick D. 

number, they fhould be let pafs ; and at the approach of They fhould be ranged and placed one againft the other 
the principal party or convoy F, the chief to be informed 
by the fecond pulling of the cord. At the moment the 
head of the convoy fhall be advanced as high as B, the cord 
mufl be pulled the third and laft time ; at which fignal the 
whole party muft rufh out without being perceived, and 
ftiddenly attack the centre upon the flank, engaging only 
wnh their fwords, and making fuch a noife as to prevent 
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till they have gained fix feet and a half. If the gjram is 
not more than three feet high, it is plain, that forming the 
flope imperceptibly to a foot and a half high, with the 
earth dug of the fame depth, the grain which borders the 
ambufeade will be fix feet and a half from the bottom, rec- 
koning the thicknels of the turf, which fervts to dhow that 
fuch a work ought not to be declined in arable ground 
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lo earily worked. When the ioldiershave finifhed the work, 
a fubaltern officer muft lead them back to the place deiti- 
ned tor the infantry. 

The ambufcade being thus made at 100 paces from the 
road where the enemy are to pal's, they fhould lead the 
hones into it one after another by the bridle, io as not to 
enlarge the entry : the horfemen to range themfelves hand- 
ing, and holding- the bridles in their hands, with the reins 
Jlackencd on the horfes necks. The officers ffiould be con- 
tinually employed in vifiting the party, and waking thole 
who deep ; and be equally careful to deface all traces of 
the entry, that none may appear near the ambufcade. 

Ambulcades may be placed advantageoufly in hollow 
roads when they open obl quely behind that of the enemy, 
as the road K (fig. 2.) which enters by an acute angle upon 

. the route F of the enemy; nor is there greater difficulty 
in concealing themfelves in the gullies of fome rivulet G, 
when the borders are of a fufficient height, or have fhrubs 
that run parallel with the road of the enemy. It is extreme- 
ly dangerous to fix there when the road of the enemy ap- 
preaches towards, or croffes too near, the ambufcade, as 
they cannot fail to difeover it. 

As thefe gullies are not very large, it is neceflary to have 
a number of ways to ruffi out quickly on the enemy : We 
fuppofe four, H, H, H, H, by which the cavalry can dart 
out fuddenly upon the enemy at F. 

It will be proper, before the placingthe party, to caufe 
the rivulet to be cut fomewhat higher, to give it a new 
courle I, fo that the horfes feet may be dry in the gullies, 
and make lefs noife ; and the fhorter way they have to go, 
they will more certainly fucceed. The commanding officer 
will not fad to difpofe them in fuch manner, that the whole 
can rulh out at once by the four paffages, and pour in great 
numbers upon the flank of the enemy? 

, In ghch fort of ambufeades, the commanding officer fhould 
himfeif be the fentry, leaning upon the edge, and covering 
himfelf, fo that he may fee every thing without being per- 
ceived. ‘ r 

In deferted villages they may fix an ambufcade in the gar- 
dens G (fig. f>), or in the barns Id. 1 he doors fronting 
the enemy mud be fhut up, and the paflages which are 
marked by final! dots made ufe of; for it is a general rule 
in all ambufeades, to faky forth in fuch manner as to take 
the enemy obliquely behind their front. 

\ou ought never to employ infantry in the ambufeades 
we have been deferibing, where the cavalry a£t, unlefs to fa- 
vour their retreat : but when you go at hazard, feeking to 
draw the enemy into an ambufeade, then the infantry fhould 
have tiien tum. Is either woods, villages, nor any places 
which are much covered, are proper for them ; however un- 
fkfiled an enemy may be, he will not follow a party on the 
fkn ts of a fore it, or in the neighbourhood of fome covered 
place : for which reafen, there are no places fitter for fuc- 
ceeding with ambufeades of infantry, than heaths, hilly 
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ground, at ten. feet from one another, and above five or fi* p 
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feet high, held together by crofs pieces tied above five feet 
from the ground, which can be ealily done in the neitrh. — 
bourhood of a wood. The time for the infantry to fire is 
wlien the enemy’s cavalry L, paffing before the frant, 

f.retch their flank the whole length of the ambufcade ; then 
your cavalry M muft quickly face about and attack the 
enemy. Theit defeat will be fo much the more certain, as 
the fire of your infantry happens to have driven their fq’ua- 
thons into confuiion ^ 

countries, hollow roads, corn fields, ditches at the fide of 
great cameways ; provided always that you do not plant 
them on roads that lead to your army, for then the enemy 
will t?.ke care how he purfues you too far. 

When you would place an ambufcade on a heath, or in 
a country full of little hills, your infantry muft lie down 
with their bellies on the ground. If there is forne water 
near them, it may fugged: to them to wet their clothes and 
cover them with dutt, to give them the colour of the 
ground . but that this party io laid on the ground may not 
be ci ufned or trod upon by tnc enemy’s horie when hur- 
ried .long with violence, they muft preferve the flank of 
the ambufcade I, next the enemy, with a bar K, which 
may be made in a hurry with fome flakes drove in the 

i o ambufh in the ditch of a great caufevvay, you muft 
choofe the deepefl place, and at the edge of a corn-field 
which is pretty high, and there place your people fitting or 
kneeling. You ffiould colleft as many fmall round bufhes 
as poflibie, which are to be found in plenty in the country 
which ffiould be planted, as if naturally, along the fide of 
the road in front of your party, and beyond the ambufcade 
on the fide you expeft the enemy, and here and there fo 
open, that the enemy being accultomed to them may pafs 
without diftruft. ' You ffiould then make the corn lean over 
to cover the ambufcade ; but if there is none near enough 
the ditch, you muft have as many fquares cut in the manner 
directed above as will cover the edge of the ditch. Some of 
the corn fo transplanted ftould be beat down, but to appear 
as if done by hail or wind. 

hir Jeney ambuffied in this manner with 50 men, when 
under the command of Captain Palafli, who advanced with 
his cavalry upon the caufeway leading to Straffiourg ; and 
as loon as he was perceived, 400 Bavarian dragoons advan- 
ced to attack him : he wheeled about, and the dragoons be- 
lieving themfelves mafters of the booty, did not fail to pur- 
fue, and arrived before the ambufcade without fiifpecftino-. 
Mr Jeney let their front pafs, and fired fuch a deadly fhe 
upon their centre, that he brought to the ground 17 killed 
or wounded : at the fame time, the cavalry who pretended 
to fly, faced about and attacked the enemy, and would 
have completed their defeat, if it had not been for the great 
fupport of cavalry and infantry hurrying out of Straffiourg 
to fuftain the dragoons; neverthelefs, he carried off more 
than 50 horfes. 

An officer having placed his infantry in ambufcade, 
ought to fend on the cavalry at day-break, a non-commif- 
honed officer with fix of the beft mounted horfemen ma- 
king* the advanced guard : they fhould advance as far be- 
fore the party as the commanding officer can fee. At fight 
of the enemy, they ffiould begin to retire (lowly without 
flying, at leafl till the enemy comes to purfue with keen- 
neio . in that cafe, the advanced guard makes the rear- 
guard, and may drop a few ftot at the enemy, to harafs 
them and draw them on, or make pretended delays to ex- 
cite them to puifue, till they fall by degrees into the am- 
bufeade. 

When you cannot place your infantry in ambuffi without 
having a village between them and the enemy, the cavalry 
ffiould not be fent beyond the village, becaufe the enemy 
will never expofe themfelves to crois it in following your 
paity, for fear of falling into fome fnare : but inftead of go- 
ing beyond it, your cavalry ffiould enter the village, and de- 
mand refrefhment for 50 men, if the party are ico ; then 
make three or tour pealants carry orders to the magiftrates 
Oi tne villages that are towards the enemy, to come to you, 
and regulate the delivery of waggons and forage, or fome 
other pretence. As tne peafants will not fail to acquaint 
the enemy, an! to deferibe your ftrength and fituation ac- 
cording to what they have heard, the enemy will certainly 
come witn iupenor force j and that they may come more 
fpeedily, they will bring no infantry. 

As loon as the peafants are gone, you mull be careful to 
let 
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t none of the inhabitants leave the place, and fend con- 
hually feme ftrong patroles to the rear on the road of your 
etreat, and efpecially to the paflages by which they can cut 
jff your communication with the ambufeade. Every horfe- 
lan holding his horfe by the bridle muft be ready to mount, 
> that upon the enemy’s appearing you may retire quickly 
om the village, and fall back, one after another uoon your 
mbufeade. 
When a partifan has no infantry, he may form an am- 

hfcade with cavalry, which fhould be as near as poffible to 
re enemy. In the night, he fhould fend out two or three 
argons covered with white linen, that they may be feen at 
diftance : care muft be taken that the harnefs be in good 

irdcr, fo that no troublefome accident happen by the want 
it attention to it. Each carnage to have four horfes mount- 
d by two dragoons difguifed like waggoners, with their 
jrms in the hands of two or four comrades concealed in each 
faggon, fo that they may repulfe any patrole they chance 
fli fall in with. 

The waggons fhould go flowly on feme road parallel to 
tie.front of the enemy, and paffing at feme diftance from 
tteir poll (for it is not necefi'ary that they pats through 
ftem), and regulate their march fo, that they may be with- 
i half a league of the ambufeade at day-break, and readily 
jrceived by the enemy ; then let them flop while one 
punts a tree or fome height to fee round them. When 
ley perceive the patrole of the enemy, they muft move off, 
ir the others will not fail to follow; but it the enemy ap- 
jars not to be inclined to follow, which the non commif- 
i;ned officer muft attend to, and make one of the drivers 
ftp, as .if iomething were the matter with his waggon, 
mich will draw them on till they fall into the ambufesde. 
iAmong the thoufand opportunities that the different 

larches of the enemy offer for ambulcades, there is none 
rire proper than the retreat of an army which decamps to 
fl back. When a partifan happens to get information of 
i on the eve by good fpies, he ought to fet out immedi- 
scly with his whole party, making fuch a round as has 
Hen drawn in fig. I. leaving his infantry in ambufeade at 
Dlf-way. 

The cavalry muft be diligent to arrive at the place of am- 
hfcade by day.break, which ought to be placed on the route 
tut the enemy is to take, and two or three leagues in the 
W of his camp. 

To be more fecure of his retreat, he fhould leave two or 
tree detachments of cavalry between him and his infantry, 
s.a good diftance from one another ; the remainder to line ‘ 
tie road in feveral ranks parallel to it, and 300 or 400 
puts behind one another, concealed from the view of paf- 
Migers by the favour of hollows, woods, or hills. 

|: The frrfl line being near the road, muft take care of fut- 
hs, equipages, &c. which are the forerunners of an army, 
ad the firft to decamp when they are retiring. When they 
bure feme waggons or mules, the firft detachment fhotild 
p s them to the fecond, and fo on till they come to the in- 
ft try. 

You muft haften to carry off what you can for a full 
fjarter of an hour ; after w’hich you muft pvefs your retreat, 
Cpe&ing that the alarm will foon pafs to the army, and the 
ilht troops be inftaritly at your heels. 

Sect. X. Of the Retreat. 

I Every march in withdrawing from the enemy is called a 
r-eat. That which is done in fight of the enemy, who 
prlues with a fuperior force, makes the prefent fubjedl ; 
B 1 is, with reafon, looked upon as the glory of the profef- 

It is a manoeuvre the moft delicate, and the propereil 

A R. 
to di'fplay the prudence, genius, courage, and addrefs of an 
officer who commands. 

-I he iuccels of the retreat depends upon the knowledge 
of the country that is to be palled over, and the goodnefs of 
the dilpofition that is made for the troops to defend them- 
felves. Iffie firft offers advantages, and contributes greatly 
to the feizing them ; the fecond reftrains the ardour of the 
enemy, and keeps up the force of a party to its highefl 
pitch. Both deferve to be ftudied. 

1 ft, Every officer who commands a detachment ought to 
apply himfelf carefully to reconnoitre every ftep he takes, 
and examine perfectly every route that can conduct him 
from one place to another; he fhould obferve attentively all 
the ftratagems that can be employed for ambufhing infan- 
try, or polling cavalry ; the courfe of rivers, their bridges 
and fords ; the roads moft covered with woods, hills, gullies, 
and villages ; and, in a word, he fhould know all the advan- 
tages, as well as the dangers, that lie in his way. It will 
be eafy for him to acquire a knowledge of all this, if he 
will ufe the method recommended in a former feftion. 
With the affiftance of fuch a plan as is there deferibed, he 
may regulate his retreat with eafe, and put it in pra£lice to 
advantage, profiting by every means proper for his defence, 
or furprifing the enemy. 

zdly, The difpofitions that ought to be made for a par- 
ty, to fuftain their retreat in the face of the enemy, depend 
upon the number and kind of troops in both corps ; for they 
muft be varied according as they happen to be of cavalry or 
infantry united, or of either ftngly. 

Every forced retreat in confequence of an unfortunate ac- 
tion, would be almoft impracticable, if it were not premedi- 
tated before you come in prefence of the enemy, or when 
you are obliged to fly by unknown routes. That which' 
can be made in a fog, or in the night, is eafieft, when your 
rear is lecured, as you can flip out of light of the enemy 
without any difficulty, and they will be afraid of following 
you for fear of being furprifed in the dark : we fhall only 
therefore fpeak of that which is to be made in open day, and 
under the fire of the enemy. 

To conduft it properly, you muft abfolutely know the 
flrength of the enemy; for it is fhameful to be the dupe of 
a falfe alarm, and to retreat precipitately from an ill founded 
lear at the approach of an inferior enemy. You muft there- 
fore be convinced of his great fuperiority, and know what 
his party confifts of. 

If they come with a ftrong cavalry, united to a more nu- 
merous infantry than yours, you muft immediately render 
their afting ulelefs, by hurrying your infantry as quick as 
poffible to retreat to the firft place where they can lie in am- 
buffi, and ferve the cavalry advantageoufly, if they can draw 
on thofe of the enemy, as has been faid in fpeaking of am- 
bufeades. 

fo conceal from the enemy, and favour the departure of 
your infantry, you ffiould caufe your cavalry to advance, 
and pretend as if they were going to attack the enemy A 
(fig. 2.), your party forming into two diviiions B and C, 
each drawn up in two lines, the fecond double the firft, and 
dilpofed as in the plan. 

The diviiion C is to retire firft roo or 200 paces, and 
then fronting the enemy divide into two wings, leaving an 
interval for the paffage of tire divifion B, who, in retn inog 
muft leave a rear-guard at 50 paces, which muft be divided 
into feveral parties D, to fcamper about the enemy’s front; 
and in cafe they appear defirous to attack you, your ftmll 
parties muft keep a conftant fire, particularly on the fides 
that advance the moft and continue this manceuvre till they 
have joined the divifion C, which fliould immediately detach 
fome imall parties of tire bell mounted to ferve for a rear- 

guard. 
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guard, and to harafs the enemy, till the dmf’on B is drawn try likewife draw up on the other fide, upon the edge 0f the Petit, ' 
u'o loo paces in the rear, and divided into wings, leaving river. 
an interval for the divifion C to pafs through in its turn ; When the country through which you are to retire hap.' 
and continue to manoeuvre it in this manner, till you draw pens to be mountainous, the divifion which falls back fhould 

guard the heights by fmall detached parties, or, if pofiibk 
guard them themtelves. 

A body of cavalry retreating without infantry, 

the enemy’s cavalry under the fire of your infantry. 
When the force of the enemy confifts of cavalry alone, 

your infantry (marked in the plan by dotted right angles) 
fhould retire jointly with the cavalry, at lead if the country 
docs not expofe you to be furrounded by fome covered 
place; becaufe in that cafe your infantry fiaould go and oc- 
cupy that place, and form an ambufeade. 

The red of the infantry fiiould place themfelves in the 
fecond line of each divifion. If the enemy approaches the 
fird line too near, they fhould fall lightly back upon the 
two wings of the fecond, opening the centre quickly for the 
infantry to fire upon the enemy in platoons, at the fame 
time that your cavalry detach feveral fmall parties to ad- 
vance btifkly to prevent the enemy’s forming, who were 

ought to 
form in three lines at 200 paces behind one another; the two 
lad extending their ftont, that they may appear more nu- 
merous, and draw up on the two fides out of the road. The 
fird line being attacked, the fecond is to fudain it, the third 
to wait the retreat of the fird, and to fudain the fecond, and 
continue to do fo alternately. 

If the enemy feem to quit the purfuit, the whole corns 
mud refume the order of an ordinary march ; with this pre- 
caution, that the rear-guard be reinforced, and the advanced 
guard weakened. 

As to the retreat of a fmall detachment of cavalry, fuch 
as go to reconnoitre the enemy, to difeover their march, to 
carry off fome officer, or for fome other commiffion, as they 
are not numerous enough to fkirmifh and retreat by rule, 
they have but two ways to choofe ; either to fly, or break 
through the enemy. They ought to determine for the laft, 
when their retreat is cut off on all fides, fo that they have 
no other way to efcape but by cutting their way through 
the enemy fword in hand: but flight is always lefs hazar- 
dous when it is practicable. 

If the officer is certain of the fidelity of his men, and 
their attachment to him ; and fees that they cannot get out 
of fight of the enemy, but are ready to fall into their hands; 
he ought to try one means dill, which has been known fre- 

thrown into confufion by the fire of the infantry. The di- 
vifion which retires will force its march, and go to a greater 
or lefs didance according to the purfuit of the enemy. The 
fudaining divifion mud fall back afterwards till it has paffed 
between the wings of the lecond divifion, who mud then 
make the manoeuvre of the fird, continuing it alternately till 
the enemy defids from the purfuit. 

To facilitate the retreat of the infantry, 'and gain fome 
way on the enemy, many have been of opinion that they 
ought to tranfport them in waggons. But when the enemy 
is at our heels, the time is very ill employed in colle&ing 
carriages and harnafilng them : thofe moments are too pre- 
cious; and fhould be employed in caufing the infantry to „ 
move off quickly, by which they will not be expofed to a quently to fucceed. He fhould difperfe his party by two 
train of waogons taken in hade, which may foon break, or and two, by the favour of the fird covered place, where they 
be put out of order, and may dop the whole line; which not may be at liberty to take fo many different routes. It is 
only retards the infantry, but likewife the cavalry, when evident that two men may wind from right to left, and 
they find the route they were to have taken blocked up with 
broken carriages. 

When there happens to be a wood in your rear, you need 
not enter it if the enemy follows you clofe, and is prevented 
by your drength : it is better to coad along it by the route 
marked G, for fear of his coming round you ; but if you 
cannot avoid croffing it, the divifion C fhould pafs quickl), 
and at getting out face to the two flanks of the wood. 
The divifion B is to remain at the entrance of it, till they 
judge that the divifion C is diffidently advanced, and then 
fall back, leaving the infantry for a rearguard during the 
whole paffage through the wood : at which time the whole the whole detachment met without the lois of a man ; whicn 
fhould refume their fird difpofition. will prove, that in fuch a fituation we need not defpair, and 

In all defiles, and paffages of bridges, the fame manoeuvre that in extreme neceffity the paffage of a river or morals 
fhould be ufed as for woods : but the firft divilion having ought not to be declined, 
paffed, they fhould form facing the enemy; and the infan- 

efcape more eafily than a party of 12 or 20, who cannot 
move fo freely. 

Mr Jeney made ufe of fuch an expedient fnccefsfully in 
Italy, when the Spaniards having advice of his detachment 
having flipped to the rear of their army, they cut off his re- 
treat on all fides. The whole party being difperfed, he 
took two huffars with him, and was followed fo clofe, that 
every indant he thought he mud be taken ; however, he fa- 
ved himfelf by croffing a marffiy pond. T he enemy ran to 
turn him, but he got fo far before them, that they could 
not take him. He got fafe to his pod, and in three days 
the whole detachment met without the lofs of a man ; which 

Part IV. Of SIEGES. 

Sect-I. Of Attack. 

0 I. Maxims or Principles to be obferved in the Attack of 
Places. 

j. rT''HE approaches ought to be made, without being 
feen from the town, either dire&ly, obliquely, or 

in flank. 
2. No more works fhould be made than are neceffary 

for approaching the place without being feen ; that is, the 
befiegers ought to carry on their approaches the fhorted 
way polfible, confident with being covered againft the ene- 
my’s fire. 

3. All the parts of the trenches fhould mutually fupport 
each other, and thofe which are farthed advanced ought not 
to be didant from thofe which are to defend them above 
120 or 130 fathoms, that is, above mufket-fhot. 

4. The parallels or places of arms the mod diftant horn 
the town, ought to have a greater extent than thofe which 
are neared, that the befiegers may be able to take the ene- 
my in flank, fhould they refolve to attack the neareft para * 
lels. 

5. The trench fhould be opened or begun as near as 
poffible to the place, without expofing the troops too muc , 
in order to accelerate and diminifh the operations 0 t e 
fiege. There 



w 
There is no fuch thing ?.s giving any exad rule in re- 

lird to the diflance which ought to be obferved upon open- 
|g the trenches. On level ground this diftance may be 
fo or 900 fathoms ; but if there fnould be a hollow way 

the neighbourhood c-f the place, the befiegers are to take 
•t vantage cf it, and open the trenches nearer. In general, 
«ey are to regulate themfelves upon this head according to 

'tie nature of the ground, more or lefs favourable to the 
loening of the trenches.—We fhall fuppofe, in the prefent 
itrk, that the opening ought to be made within 800 fa- 
Itoms.of the covert way ; the firfl parallel within 300 fa- 
tloms, the fecond within 150, and the third at the foot of 
t:e glacis. 
- 6. Care fhould be taken to join the attacks ; that is, they 
c (ht to have communications, to the end that they may be 
ile to fupport each ocher. 
(7. Never to advance a work, unlefs it be well fupported ; 
ad for this reafon, in the interval between the fecond and 
bird place of arms, the befiegers fhould make, on both (ides 
c the trenches, Imaller places^of arms, extending 4© or 50 
f horns in length, parallel to the others, and conftrudted in 
t.e fame manner, wdiich will ferve to lodge the foldiers in 
uio are to protect the works defigned to reach the third 
pee of arms. 
**8. Obferve to place the batteries of cannon in the con- 
f;nations of the faces of the pieces attacked, in order to 
(" nee their fire ; and to the end that the aporoaches be- 
ig protefted, may advance with greater fafety and expe- 
diou. 

Ip. For this reafon the befiegers fhould always embrace 
t| whole front attacked, in order to have as much fpace as 
iSrequiiite^to plant the batteries on the produced faces of 
tie works attacked. 

10. Do not begin the attack with works that lie clofe to 
de another, or with rentrant angles, which would expofe 
tf attack to the ciofs-fire of the enemy. 

§ 2. Of Innyefl'tng. 
!JThe firft operation of a fiege is invefting. The body of 

tiops inveiting a town ought at lead to be as ftrong again 
a| the garrifon ; they are to divide themfelves into feveral 
prties, in order to take pofieffion of all the avenues leading 
tuthe place. By day they fhould keep themfelves out of 
til: reach of cannondhot; but as loon as it is dulk they mult 
aproach much nearer, the better to be able to fuppoit each 
e‘iet. 
The invefting is generally made by cavalry ; but when 

tic country is cut with ravins or hollow ways, or when there 
a.' woods in the neighbourhood of the place, then there 
^ift be likewife a body of infantry to guard all the avenues, 

r! even to Hop up, by a kind of retrenchments, fuch as 
right be the eafieft to penetrate. 
flyV few days after the invefting, the army arrives, and is 
dipoied round the town, according to the ground taken up 
h the line of circumvallation, and affigned by the engineer 
vi o has the direction of the fiege. As foon as the place is 
ilefted, they begin to trace the line of circumvaliation, and 
•Arwards they let about its conftrubtion. 

$ 3. To trace out the line of Circumvallation. 

Before a general begins the attack of a place, he mull 
eavour to have as exadl a plan of it as poffible, by which 

1* forms a defign of the circumvallation and. the attacks, 
lie plan is rectified after the invefting as much as the vi- 
<tiity of the enemy will permit; and. thereby he may corredt 

defign traced at firft, as far as there may be occafion 
¥ corredfion. It is upon fuch 
v fuppofe & general to proceed. 

a plan, fo redfified, that 
We fhall therefore begin 
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with explaining or tracing the operations of the ftege. We Sieges.^ 
fliall exhibit the progrels of thefe operations from the inveft- v 

ing to the taking of the place, in the order they are really 
executed. The line of circumvallation being a fortification 
intended againlt the enemy from without, who fhould at- 
tempt to fuccour the town, its defences ouTht to be diredt- 
ed againft that enemy ; that is, they ought to be oppofite 
to the town ; and the befieging army fhould, as we have al- 
r-eady obferved, be encamped behind that line, that is, be- 
tween it and the town. The camp fhould be, as much as 
pofiible, without the reach of cannon-fhot: therefore, as the 
line of circumvallation fhould be at a greater diftance from 
the place than the camp, the reafon is ftill fironger for its 
being alfo out of the reach of the cannon-fhot; which, whe- 
ther fired horizontally, or at an angle of 10 or 12 degrees, 
may be reckoned about 1200 fathoms. As the rear ef the 
camp fiiould not be incommoded by the cannon, this part 
ought to be above 1200 fathoms diftant from the place; 
and we fhall fuppofe that the diftance ought to be fixed at 
1400 fathoms from the covert way. The depth of the 
camp may be eftimated at about 30 fathoms. From the 
front of the line of circumvallation there fhould be a fpace 
of 1 20 fathoms, to draw up the army in battalia behind the 
circumvallation ; which fpace added to 30 fathoms, fuppo- 
led for the depth of the camp, gives 150 fathoms ; and 
this added to the diftance from the covert-way to the 
rear of the camp, gives 1550 fathoms for the diftance from 
the circumvallation to the covert-way. 

This being laid down, if the place be a regular odtagon,. 
fortified according to M. Vauban’s firft method*, the ra-*^ee A**- 
dius thereof will be 234 fathoms. This diftance being add-^^'0*' 
ed to the 1550 fathoms, then we fhall have 1784. Or we 
may make it a round number by adding 16 fathoms, which 
are here of no manner of confequence, and we fhall have 
1800 fathoms for the diftance from the centre of the place 
to the line of circumvallation. 

The radius of the eircumvallation being thus fettled, 
from the centre of the place, with the diftance of 1800 fa- 
thoms, you are to deferibe the circumference of a circle 
round the place. The diameter being 3600 fathoms, the 
circumference will then take 11,314; then take the diftance 
o4 1 20 fathoms, which ymu are to carry to the circumfe- 
rence above deferibed. This diftance will be in this example 
93 times, and fomething over, which differs very little from 
] 20 fathoms; fo that you may look upon the polygon of 
this circumvallation as a polygon of 94 fides, of i 20 fathoms 
each. 

The polygon of the circumvallation being traced, take Piafe 
on each of the extremities of its fides the lines BD and BE,T>XXViir i 
each of 15 fathoms; and from the points D and E, taken fig- I* 
for the centre and diftance of 25 fathoms, deferibe two arcs 
which cut one another at the point F ; from whence draw 
the lines FDr EE, for the faces of the redans of the line of 
circumvallation : thus it is we form the faliant parts EFI) 
of this line, which ferve to flank it. Perform the fame ope- 
ration on every fide of the circumvallatior, and then you will 
have its principal line traced. 

The parapet within muft be fix or eight feet deep ; and 
without make a ditch parallel to ail its parts, three or four 
fathoms in breadth. fI he parapet of the circumvallation 
will be leven feet and a half high, and the depth of the ditch 
equal to the height of the parapet. 

To make the profile of the circumvallation, let AB fig. 
2. he the line level with the country, and CD the fcale of 
the profile. Let A be the fide.of the town, and B that of 
the country ; take AE, of fix feet ; from the point E, raife 
the perpendicular EF, of three feet, and draw the Ike AF, 
which will be the talus of the banquette. 

Draw- 
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Q* Sieves Dra^ FG parallel to AB, three feet from F to G, and 

‘m™- y -,.j jjne p,Q will be the breadth of the banquette. On the 

point G raife the perpendicular GH, upon the line FG, 
four feet and a half. Draw from the point H, HK, paral- 
lel to AB. Make HK feven feet and a half, HI a foot and 
a halr, draw GI, which will be the infide of the parapet of 
circumvallation. 

From the point K, let fall on the line AB the perpen- 
dicular KM ; take KL a foot and a half, and draw IL, 
which will be the upper part of the parapet of the line of 
circumvallation. 'lake MN five feet, and from the point 
N draw the perpendicular NO, and fet off feven feet and a 
half from N to O. Draw OR parallel to A13, making the 
difta e three fathoms or 18 feet from O to R ; draw the 
line L.N and produce it to P, and LP will be the fcarp, or 
the outfide of the parapet of the line of circumvallation. 
From the point R raife RS, perpendicular to OR, or paral- 
lel to ON. Make QR equal to OP, and draw QS, which 
produce beyond S three feet to V ; then take SX fix feet, 
and draw VX, and the profile of the circumvallation will be 
completed. 

This kind of glacis, VX, will ferve to raife the enemy, 
and to expofe them more to the fire of the line, fhould 
they attempt to make themfelves mailers of it, and to cover 
the paraoet of the circumvallation, in the fame manner almofl 
as the glacis of a place covers the top of the rampart. 

The dimenfions above given may vary a little without in- 
■ convenience ; but it would be to no manner of ufe to make 

the lines ftrongcr ; only you may reduce the ditch to ten or 
twelve feet in breadth at the top, and five or fix feet in 
depth. A ditch of lefs breadth and depth, befides its not 
allowing ground enough to form a good parapet, would 
have the inconvenience of being too eafy to pafs over by the 
enemy. The lines ma^ be fraifed (fee Fraise) ; which 
is dond when they are to lalt for fome time, and the neigh- 
bouring country funnfhes wood enough for the purpofe. 

Sometimes a fore-ditch is dug before the lines, 12 or 15 
feet in breadth at the top, and fix or feven feet deep ; it is 
made about 12 or 15 fathoms from the ditch of the line. 
The defign of it is to flop the enemy when they attempt to 
attack the lines, and to make them lofe both time and men 
in pafling over it. As it is expofed to the fire of the lines, 
the time the enemy muff neceffarily fpend in crofting will of 
courfe occafion their lofing a great many men ; and befides, 
the paffage itfelf may throw them into fuch diforder, as (hall 
prevent their attacking fo advantageoufly as they would o- 
therwife do, were it not for this obftruftion. Between this 
fore-ditch and the ditch of cucumvallation, at the liege of 
Philipfburg, in order to ftrengthen the defence of the cir- 
cumvallation, there were likevviie dug wells, which were ran- 
ged chequerwiie, of about nine feet diameter at the mouth, 
and fix or feven feet deep. They were fitnated near to 
each other, to prevent the enemy from paffingeafily through 
the intervening fpaces. The Spaniards praftiied fomething 
of this kind at the fiege of Arras in 1654. Before the cir- 
cumvallation, they dug a number of holes two feet diame- 
ter, and a foot and a half deep ; in which they faftened ftakes 
that were capable of greatly obftrubting the paffage of the 
cavalry. See Plate DXXIX. 

A line of crrcumvallation requires a ftrong army to de- 
fend it. We have found the circumference of the line 
which we have been now tracing, namely, of 94 fides, each 
of 120 fathoms, to be 11,280 fathoms ; out of this number 
the gorges of the redans are to be dedufted, but then their 
faces are to be added. The gorges have 30 fathoms ; and 
the two faces which have 50, give an overplus of 20 fa- 
thotns on each redan ; that is, to the number above men- 
tioned of 11,280 fathoms, add as many times 20 as there are 
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redans, in order to have the entire circumference of the cir- Of 5; 
cumvallation. This circumference has 95 redans; there. 
fore we muff add 94 times 20, or 1880, which will make 
13,160 fathoms for the whole circumference. This num- 
her being divided by 2282 (which is the number of fathoms 
contained in a French league) gives about five leagues and a 
half. Now it is clear, that fo great an extent of ground 
requires a very numerous army to guard it. We may 
make a calculation pretty near, by fuppofmg that every fob 
dier drawn up in a line occupies a fpace of three feet, that 
is, half a fathom ; that the foldiers are four deep ; and that 
the army is drawn up iu two lines, which will give eight 
ranks of foldiers. Each rank containing 26,320 foldiers, 
the circumference of the circumvallation being 13,160 fa- 
thorns, the eight ranks will therefore make 210,560 men. 

To thefe we fhould likewife add about 12,000 or 15,000 
men for the works of the attack, which would form an army 
of about 225,000 men. Andris it is not cuftomary, at leait 
in Europe, to fend fuch ftrong armies into the field, from 
thence it follows, that the circumvallations, and the lines in 
general, when they are of a very great extent, are extreme- 
ly difficult to guard. And indeed the moft celebrated ge- 
nerals have been divided in their opinions upon this fubjedl. 
They all agree that there are certain cafes in which they 
may be of fome advantage, efpecially when they are of a 
narrower compafs, and the defign of them is to flop up the 
entrance of a country of a fmall extent; but if they are very 
large, it is extremely difficult to defend them when attacked 
by a fkilful enemy. 

It was heretofore the cuftom to add great outworks to 
the lines, fuch as horn and crown works, tenailles, &c. All 
the circumvallations of the towns that were befieged during 
the wars between Spain and Holland, under the princes of 
Orange, were remarkable for this fort of works. Thefe 
have been fince laid aiide, becaufe we find that even a line, 
with its fimple redans, is very difficult to guard ; and fuch a 
number of outworks does but increafe its circumference. 
The modern lines have only a few'frmdl half-moons A, be- pjate 
fore the gates of the circumvallation, placed, like thofe ofDXXVHI, 
the towns, againft the middle of the curtains ; the entrance 
is (hut up by wooden barriers, and fometimes by chevaux- 
de-frize, and other contrivances, which will hinder the paf- 
fage from being eafily forced. 

The lines having very little elevation, {land in no need of 
baftions to be flanked in all their parts, like thofe in the cir- 
cuit of a town. Redans, which are of more fimple and ex- 
peditious conftrudtion, are fufficient. 1 he angle they make 
with the curtain is always very obtufe, to the end that the 
foldier being placed on the face of the redan, may be the 
better able to defend its approach. It is cuftomary indeed 
to make baftions in thofe parts where the lines form fuch 
angles as could not be fufficiently defended by redans. Mt, 
whenever it may be judged ncceffary, the line of circumval- 
lation may be fortified with baftions. I he greateft pait of 
the lines at the fiege of Philipfburg was flanked in this man- 
ner, as may be feen in Plate DXXIX. i he baftions increafe 
the circumference of the circumvallation ; and probably the 
reafon why they were ufed at the liege of Philipftmrg, was 
becaufe the circumvallation was of a very fmall extent. 

At the point of the redans, batteries are erected to fire 
the cannon a barbette over the parapet; and the fame is 
praftifed wherever the cannon are placed on the line of cir- 
cumvallation. < . 

Hitherto we have fuppofed that the circumvallation wa 
regular; but even were it irregular, the conttrudtion of 1 
would differ very little from that which we have juft noW 

fig. i, 

A general ought to pofiefs himfelf of all 



efthich the Hnes may be commanded 
0 it without carrying the circumvallation to too great a 
liltance. He ihould likewise take all advantages ‘ ariiing 
iom the nature of the ground, as precipices, eminences, ri- 
ers, brooks, moraffes, and, generally Ipcaking, whatever is 
npable of rendering the camp of difficult accefs. If there 
ire any woods or bulhes within its inclofure, it will be right 

cover it in thofe parts by felling the trees, and therewith 
asking a proper fence. 

The tracing of the lines is a matter of no difficulty, if 
toti have a good map of the adjacent country ; iince you 
lave only to bring the feveral parts of the line nearly within 
8co fathoms of the centre of the place, and to take care 
lat there (hall be about 120 fathoms from the point of one 

i dan to another. 
Nor is there any difficulty in transferring this line to 

he ground ; the operation is too eafy to thofe who know 
i little of pra&icai geometry, to lofe any time in exolaining 
i. here. 

When the garrifon is numerous enough to difturb the 
ILfieging army, another line is traced in the rear of the 
K.mp, called the line of counter'llallat'1011. As it is intended 
Hi oppofe a far lels confiderabie body of troops, it is never 
cade fo itrong as the line of circumvallation ; but it is con- 
futed on the very fame principles, as the figure will iuffi- 

:. itiuly fhow. 
$ 4. Of the Park of Artillery. 

The park of artillery is the place which contains the 
ennon, bombs, powder, and in general all military imple- 
ments and machines that have any relation to the artillery, 
ffiis park ihould be placed where there is lead danger of 
ting infulted by the enemy. It ought to be without the 
tach ot cannon-fhot, and inclofed within a particular fpot, 
viich fhould be fortified alfo by a line, confiding ©f a ditch 
ad a parapet, flanked with redans in the fame manner as 
l:e circumvallation. Nothing ffiould be neglefted that is 
apable of fecuring it either from the attacks of the enemy, 
<u tfom any other poffible damage. 

$ 5. Of the Trenches and Parallels* 
While the line of circumvallation is finifhing, all the 

riterials neceflfary for the conftru&ion of the trenches are 
gt ready, and the engineer, who has the dire&ion of the 
fige, examines on the fpot the mod proper place for the 
*.:acks, and the figure they ought to have ; and of thefe he 
rakes a particular plan. 

We have fuppofed that the place is regularly fortified, 
%1 on level ground ; io that here it is indifferent on which 
fe the attack is begun. It is fuflicient to explain the rules 
m are tio be there obferved ; and afterwards to apply 
thm to irregular towns, and to uneven grounds. Let* C 
0g. 2.) be the place befieged, and A and B the badions 

• packed. Begin with indefinitely producing towards the 
f id the capitals ot thefe two badions ; in like manner pro- 
cce the capital of the half-moon oppoiite the curtain be- 
t-een thefe two badionr, ; fet off 800 fathoms from the fa- 
int angles D and E of the covert-way to F and G. This 
f;nc» take .DH, and El of 300 fathoms ; and from the 
fntreC, with the radius CH or CT, deferibe an arc, which 
induce beyond the points FI and 1 ; and on this arc FIX 
|ndni6f the fird parallel. Then on the fame lines, DF, 
FI, take the points M and N 140 fathoms didant from 
tft points FI and I ; and through thefe points deferibe 
h'm the centre C another arc, on which the iecond parallel 
tjtondru&ed. This fecond arc will cut the produced c?.- 
Pal ot the half mosn in the point L, which is to be ob- 
wved, in order to begin from hence a trench, which ffiall 
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when it is poffible to extend to the faliant angle 
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of the covert-way before this Of sieges, 

half-moon. Ladly, through the points O and P, the di- —y~—* 
dance of 20 or 25 tathoms from the angles D and E, de- 
feribe from the centre C a third arc, on which the third pa- 
rallel is condrutted. 

Terminate the fird parallel by producing the faces a h, 
a b of the half-moons 1 and 2, collateral t© the badions A 
and B ; but extend the parallel 15 or 20 fathoms beyond 
the interfedhon of this prolongation. The fecond parallel 
will be lefs extended than the drd, by about 30 fathoms on 
each fide; and the third alfo lefs extended than the fecond* 
by about 30 fathoms on each fide. 

This being done, you have a fketch of the trenches and 
the places of arms. The bufinefs now is to trace the 
trenches, or approaches, without being feen or enfiladed. 

Take a long ruler, and lay it on the point G, fo that it 
ffiall make, with the produced capital EG of the badion B, 
an angle EGS, whofe fide GS being produced, {hall meet 
no part of the covert-way, and {hall be didant about 10 or 
J 2 fathoms from the angles to which it approaches neared. 
Take GS of an arbitrary extent, as of 200 or 220 fathoms, 
and put the ruler on the point S, fo that it (hall make with 
GS fuch an angle GST, as that the fide ST produced 
fhall not fall on any part of the covert-way, but be 10 or 
12 fathoms didant from the mod faliant parts. Terminate 
this fide in T, and there make alfo a new angle STI, 
whofe fide FI fhould terminate at the point I, where it 
meets the fird parallel. Perform the like operation on FH, 
and it will give you the outline of the trenches as far as the 
fird parallel. 

At this part of the trenches you may make a greater 
number of turnings; you may like wife carry it in a direct 
line to the fird parallel. The mod important article is, to 
take care not to let it be enfiladed from any part of the co- 
vert-way ; and the fewer angles and turnings it makes, the 
quicker it is conftru&ed, which in transferring it to the 
ground is worthy of great attention- Take care alfo, that 
its extremity, I, do not fall far from the point where the pro- 
duced capital of the badion meets the fird parallel. 

By the fame yiethod trace the trenches between the firft 
and fecond parallel, as may be feen in the figure ; but as 
this part is nearer the place than the former, in order 
to avoid being raked, it mud have a greater number of 
angles. All its Tides ought co cut the prolongment of the 
capital of ihe badion B, as appears by the figure. In like 
manner trace the trenches betwixt the fecond and third 
place of arms, by making as frequent turnings on the pro- 
duced capital of the baition B, as*fhall be neceflary, in order 
to its defiling from the covert-way. By the fame method 
trace the trenches on the capital of the badion A ; trace al- 
fo a trench on the produced capital of the half-moon, be- 
tween the fecond and third parallel, to reach the flanked 
angle of its covert-way. 

When the garrifon happens to be drong and enterprifing, 
it will be proper, between the fecond and third parallel, to 
make parts of trenches V, V, See. parallel to the places of 
arms ; they are to be 30 or 40 fathoms long, and to com- 
municate with the trench, as may be feen in the figure. 
1 hefe parts of the parallels are what we have didinguifhed 
by the name of ba/f parallels or places of arms. At every 
angle ot the trenches obferve to produce the part of the 
trenches in thofe places, lo that this prolongation fhall cover 
that part of the trenches which it terminates. 

I his will be illudrated by an example. 
Let ABC!)FGMQ^be a part of the trenches, and let plate 

All be one ot the Tides oppofite to the enemy; produce DXXXJ. 
AB, fo that BE fhall be five or fix fathoms ; and in FG *• 
take alio five or fix fathoms from I to L, which will give 

5 ^ ' the 
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V ^ tlii? end of the trench BKLiI, the ufe of which is to cover the boyau or branch IOMG, whereby the enemy will not 
know the place where it fells into the trench AB, and to 
make room for withdrawing thofe who are in this part of the 
trenches, and that the paflage may be free at all the angles. 
In like manner produce the fide GM from M to N, and 
the iide IC from O to P, and you will have the end of 
the trench MNOP, which will cover the branch DCOQ^ 
Do the fame at all the angles of the trench. 

The parapet of the trench being made to cover it, ought 
to change iides alternately. If, for inflance, AE, in the 
preceding figure, is towards the place, it is evident that the 
fide GN will be towards it alfo, and likewife the fide CD ; 
and therefore the parapet of the trench is fucceffivcly con- 
ftrufted from the right fide to the left, and from the left 
to the right. In the plans of attacks, the fide of the 
parapet of the trench, as alfo that of the parallels, are di- 
ftinguiihed by a ftronger line than any of the reft ; but the 
latter admits of no difficulty, becaufe we may eafily con- 
ceive that, being parallel to the place, its parapet muft ne- 
ceffarily be on the fide that faces it. Care has been like- 
wile taken to exprefs, as we have already mentioned in the 
figure, the parapet of the branches, by a ft longer line than 
the other lines of the attacks. The fide of the trench op- 
pofite to the parapet is called the reverfe of the trench. 

The trenches are generally no more than three feet deep; 
and their parapet, beginning from the bottom of the trench, 
is fix feet and a half high, or thereabouts. The parallels 
have a parapet like the trench, and of the fame height; but 
as they are intended for firing over, they are made with a 
kind of banquette, as may be feen Plate DXXXI. fig. 3. 
to raife the foldier, to the end that he may fire over the pa- 
rapet. On the parapet of the places of arms are put baf- 
kets, fafcines, or fand-bags, ranged in fuch a manner that 
the troops may be able to fire without being too much fecn 
by the enemy. The third parallel, or place of aims, is ge- 
nerally wider than the reft. Sometimes the infide of its 
parapet is likewife made with fteps or banquettes, to the 
end that the loldiers may conveniently pafs over it in cafe of 
an attack. See fig. 4. 

There will never be any great difficulty in tracing the 
attacks, from an exadt plan, by obferving the method we 
have made ufe of to make its parts defile properly. But 
the difficulty is to transfer the works from’ the plan t© the 
field; for doing which the iollowing plan has been recom- 
mended. 

In the fir ft place* the engineer muft from all the angles 
of the branches of the trench, upon the plan, draw perpen- 
diculars to the produced capitals ; obferving the diftance of 
each of thefe perpendiculars and their length. Pie is then 
to walk about the place in the day-time, at a fufficient di- 
ftance to be without the reach of muflcet fhot. It is not 
ufual to fire cannon againft a fingle man, becaufe the fhot 
is very uncertain, efpecially againft a perfon who does not 
ft and ft ill for any time ; therefore, without any great dan- 
ger, he may only keep himfelf out of muficet-ffiot. It is 
eafy to difcover the flanked angle of the baftions againft 
which he wants to diredf the attacks, and the faliant angle 
of the covert way oppofite to them ; which gives two 
points, and thefe the diredtion or the prolongation of the 
capitals of thofe baftions. Confequently he has only to 
plant fome picquets on the diredtion of thefe points, in order 
to have the prolongation of the capitals of the baftions. 
Thefe picquets can only be put out of the reach of mufket- 
ihot; but by day-light he may obferve fomething of the 
ground lying in the dire&ion of thefe picquets, and he may 
afterwards reconnoitre it in the evening, in order to place 

R 
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llegcii 
picquets there alfo. In this mariner he may have the pro. Of s' 
longation of the capitals pretty exadt. ' ” 'ol 

In order to condudt the trench by thefe capitals, the fob 
lowing method has been pointed out by marfhal Vauban. 

Examine upon the plan of the attacks what diftance there 
is from the beginning of the trench to the flrft perpendicu- 
lar; meafure this perpendicular and the iide or part of the 
bra; -u correfponding to it; take cords of equal length with 
thefe lines, and fallen the extremities of the tw® cords, one 
reptefenting the length of the line of diredtion, and the 
other that of the branch which makes an angle with it, to 
a picquet at the point of the produced capital where the 
trench begins, and make two men walk, each of them hold- 
ing one end of thefe cords, viz. one in a diredi line towards 
the place, the other alfo advancing towards the place and 
walking alonyfide of the former. When the firft comes to 
the ‘•artheft diftance betwixt the opening of the trench and 
the firft. perpendicular, he muft plant a picquet on this point, 
to which he is to fallen the cord which expreffes the per- 
pendicular. He muft take the other end of this perpendi- 
cular, and afterwards turn off to the right or to the left, 
according to the fide where the perpendicular ought to be, 
till the part of the cord expreffing the perpendicular is well 
ftretched, and joined to that end of the cord of the trench 
carried by the other man : at their meeting they are to 
plant a picquet, by means of which the triangle, thus tranf- 
fen-ed to the ground, will be like that which was taken 
upon the plan ; and this part will be traced on the ground 
in the fame manner as on the plan. In like manngr may 
every part be traced in the beginning, when the trench is 
yet at a diftance from the place. 

Let the trenches be traced upon the plan (fig. 2.), and Plate 
let C be the place againft which you are to direft the at- I>XXX, 
tacks, transferring the plan to the ground : let BG be like- 
wife equal to the line of direftion of the plan ; you are to 
plant along this line a fufficient number of picquets, with 
burning matches tied to them, in order to dilcover them 
the more eafily. 

To begin the tracing of the trenches, tie to the picquet 
G a cord of the length GS, and to the fame picquet another 
cord of the length GX : let there be two men, and each 
take an end ol thefe two cords, and let them walk, the one 
at a venture towards S, and the other direftly to X towards 
the place along the line of direeftion BG; and having reach- 
ed the end of his cord, let him fallen it with a picquet, after 
having drawn it very ftraight; and to this picquet let him tie 
one of the ends of the cord, which is to mark the perpen- 
dicular XS. Let him take the other end, and walk to- 
wards S till his cord XS is ftretched very tLht, and then 
let him join the man who holds the end of the cord GS, 
and let them fatten a picquet in S, where both the cords join. 
Let them afterwards take away the cord XS, the perpendi- 
cular which is of no ufe, and the cord GS which remains 
will mark the real tracing of the trenches. In order to have 
the line ST, you come to the picquet X ; to which you tie 
a cord of the length of XY, and another to the picquet S of 
the length of ST. Let two men, as before, take each an 
end of thefe two cords, and let them walk, the firft who 
holds the end of tire cord XY direftly towards B, and the 
other who holds the end of the cord ST obliquely tovvards- 
T : he who holds the cord XY, having reached Y at the 
end of his cord, fhall place a picquet there; to which let him 
tie the end of the cord of the perpendicular YT, and let 
him walk towards T, holding the end of this cord, till he 
meets or joins the man who holds the end of the cord SI i 
and at the point T of their meeting let them place a pic- 
quet, to which let them tie the end T of the cord S L 

4 After 
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v—“’hus continue the fame operation as long as you pleafe, or 

ate 

w R, 
iegfAfter this take away the cord of the perpendicular, and 

ire able, in order to trace all the other turnings or windings 
pf the trenches. 

This whole operation fuppofeth that you know exaftly 
he diitance of the point G, the extremity of the line of 
lireftion to the top E of the faliant angle of the covert- 
vay. This diftance may be found by the common rules of 
rigonometry, or by the following fimple method pointed 

XXI. )ut by marfhal Vauban : Let A (fig. 5.) be the vertex of 
he faliant angle of the covert-way, and AB the line of di- 
eftion of the trench whofe length you want to take. At 
he point B, draw BC perpendicular to AB, to which give 
vh.it meafure you pleafe, as 80 or 100 fathoms, and at the 
joint C draw CD perpendicular to BC : In CD take any 
joint E, and in the line of diredtion between it and the 
ngle A place a picquet G in the line BC. Meafure GC 

[ind CE, and fay, as GC : BG : : CE : AB. 
When once you have found out by this, or fuch other 

nethods as you may make ufe of, the length of the line of 
llireftion EG (Plate DXXX. fig. 2.), you will be always 
:ble to know the diftance that remains to the faliant angle 
f the covert-way, and to the points I, N, P, through 
vhich the parallels or places of arms are to pafs. Thefe 
mints being determined, it would be an eafy matter from 
|eometry to find out a method of defcribing the parallels 
hat are to pafs through them, if their fituation admitted 
he engineers to perform the operation quietly by day-light; 
hit they are to be traced in the dark, and under the fire of 
he place ; fo that there is no other way to trace them than 
y\.approximation, that is, to move as nearly parallel to the 
ircuit of the place ?s you can by your judgment; and to 
lant picquets, with cords tied to them at proper intervals, 
he whole length of the line. But you can trace with 
ords only the firft parallel; for the others are too near 

jhe place to permit you to perform this operation: you 
re therefore to proceed in tracing them almoft in the fame 
(nanner, as we fhallobferve when fpeaking of the fap, to which 
hey belong, and which is carried on by that method. 

6. Obfervations on the properejl Part for making the Attacks. 

While the lines are perfefting, the necefiary materials 
ire to be got ready for the conftrudlion and operations of 
'he attacks. The materials confift of fafcines, picquets 
:hree feet long and about an inch or two in diameter, ga- 
ijiions, and picquets for gabions. There muft likewife be a 
jjrovilion of the feveral inftruments or tools neceffary for 
hefe operations. 

‘ The engineer, who has the dire&ion of the fiege, will 
ikewife make ufe of this time to examine into the parts 

•nolt convenient for carrying on the attacks, and where 
:hey will be moft fimple and expeditious. I here are few 

' 'ortreffes in Europe of which plans are not to be had ; but 
1 is it is prefunred that the enemy hath increafed the fortifi- 
[eations of a town which is threatened with a fiege, care 
ifhould be taken to get intelligence thereof from fome fkilful 
i perfon that has been in the place, and made all the obfer- 
! rations poffible in regard to the works lately raifed, with- 
out giving any fufpicion of his intentions. The danger 
of iuch an undertaking is very well known, fo that the 

On this occafion there are many things to be obferved, as 
well with regard to the ground as to the fortifications ; but 
in a work of this nature, it is fufficient to confider the points 
of moft importance. 

Firft of all, the nature of the ground about the place 
muft be well obferved, Whether there are any ditches or 
hollow ways, that may ferve as a cover to guards of horfe 
and foot againft the cannon of the place ; whether there are 
any parts that command the town, and may ferve for the 
eredling of batteries; and whether the ground is fit for the 
works. The moft favourable circumftance is to find a foil 
eafy to dig; then the woiks advance with eafe and lefs lofs, 
becaufe the foldier is foon under cover, and the cannon does 
not do half the mifchief as in ftony places. If the ground 
about the place is a pure rock, or a morafs, the operations 
are extremely difficult; and there will be occafion for a vaft 
quantity of fafcines, fand-bags, wool-packs, &c. becaufe the 
workmen are in much greater danger. 

The rivers which run through the town, or in the neigh- 
bourhood, likewife deferve confideration ; for they fe-parate 
the attacks, and it may happen by fome ftoppage of the 
water, or other accident, that the bridges of communica- 
tion being broke down, the feparation of the attacks will 
expofe the army of the befiegers to be defeated, by which 
means the place may be relieved. It is proper alfo to in- 
quire, kwhether thofe rivers are not fubjeft to inundations, 
which, it they were to happen during the fiege, and to 
break in upon the attacks, would oblige the befiegers to 
abandon the trenches, and to raife the fiege. In a word, 
whether the town can command any quantity of water fo 
as to make an inundation round the place, and to lay the 
ground appointed for the attacks under water. All thefe 
points, and a great many others which we do not mention, 
deferve the moft ferious attention. 

After choofing the propereft ground for the attacks, a 
general is to confider the front which is leaft fortified and 
leaft covered with ©utwoiks. All other things being the 
fame, it is evident, that the fewer outworks there are, the 
eafier will be the attack. But if the place be fituated in a 
morafs, or upon an eminence, then he muft neceffarily make 
his attack on the acceffible fide, be its outworks what they 
will. In a word, the whole choice of the attacks confifts 
in finding out the propereft ground, and the weakeft fide ; 
but as it is to be preiumed that the enemy are acquainted 
with the nature of the ground about'the place, and there- 
fore have taken care to fortify more exa&ly thofe parts 
which are moft favourable to an attack, the beliegers 
fhould not hefitate to make their approaches on that fide ; 
where, by the fituation of the ground, they may gain, 
what the increafe of the fortifications might olherwife make 
them loie. 

§ P Of opening the Trenches. 

Every thing being ready for opening the trenches, the 
ground pitched upon, the attacks lettled and drawn upon a 
plan, and ftores or magazines of all the materials neceflary 
on the occafion being within reach of the place where the 
pioneers propofe to work; the general having alfo fettled 
the round of duty for the guaid of the trenches, both of 
horfe and foot, as likewife the number of horfe for bringing 

perion employed cannot be too cautious in keeping himfelf the fafcines, with the number of pioneers and troops to lup 
concealed. port them; and the chief director of the engineers having ac- 

While the circumvallation is making, the engineers may 
at a diftance, or, as we have already oblerved, out of rnufket- 
fhot, examine fome part of the out-works; and afterwards, 
from the report of the perfon fent into the place, and from 
what they know themfelves, they may fettle with the gene- 
ral the propereft and fitteft place for carrying on the attacks. 

quairited the reft of the corps with his plan of attack, and 
the manner they are to a<ft ; in a word, every thing being- 
ready for execution, the troops defigned for the fervice of 
the firft night being prepared and drawn up in battalia at 
the place of rendezvous, and the pioneers provided with faf- 
cines, picquets, fhovels, and pick-axes j—in the duftc of the 

5^-2 evening 
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C t ^e?es evening they all begin to advance, every foldier beino- obli- 
ged to carry a fafcine, together with his arms, in order to 
reach the place designed for opening the trenches. The 
guard of horfe march at the fame‘time to their affigned polls, 
to trie right and le!t ot the attacks, ready to fupport the 
troops for the guard of the trenches in cafe of any tally from 
the enemy. All this is to be done with the greatelt filence 
r ' i „ .v u l i if , ‘•nc me ui uie piace ; ana as the tint parallel is delmn 
to fiorn he cnemf ^ cu"ceaI tlle <*" *!>“?«>(»!«. it cannot be perfeited too i„o„ 

R. 
my is not apprifed of thefe works ; efpecially when all the Of - 
neceffary precautions have been taken to conceal them, and^-S 
in that cale the bufmefs is done in a manner without lofsor 
danger. It is of importance to advance them with fuch ex- 
pedition, that they may be fit to receive the troops, who 
are to iimport the pioneers, in order to cover them againft 
the tire of the place ; and as the firit parallel is deligned for 

jn from the enemy. 
T he pioneers are, according to inarlhal Vauban, divided 

into brigades of 50 men each, commanded by a captain, a 
-leutenant, and two ferjeants. 'i hey advance four or fix 
abreaft, near the place where the trenches are to be ooen- 
ed ; alter which the reft of the troops that are to fupport 
them, being come up, the engineers charged with the tra- 
cmg of the tienches, and who are to place the pioneers, 
make them come forward where the opening is to com- 
mence, while the battalions that fupport them are drawn m> 
to the light and left in the places aftigned them, wdiere they 
unload their fafcine.s, and filently wait for further orders. 
In the meanwhile the engineers trace the branches of the 
trenches, and the tirft paiallel in the manner already deferi- 
bed, and the work is advanced as faft as poffible. 

As much wouc is undertaken as the pioneers can be ex- 
pected to perform this firft night: and in proportion as the 
tracing goes on, the engineers place the pioneer s, making 
them tie oft one by one, each carrying his fafcine under the 
right arm ir the place is on the right, or under the left if it 
is on the left, to the end that by the pofition of their faf- 
cines, which they lay on the ground along the tracing, and 
on the fame fide as they carry them, they may be enabled 
to diftmguifh the fide of the place, that is, the fide towards 
which the) ought to throw up the ground in order to cover 
the trench from the fire of the town. As faft as they are 
placed, they are ordered irlence, and made to lie down with 
then face on the fafeines, and not to begin to w'ork till 
commanded. I he whole operation begins at the lame 
time, that the) may advance equally. When every* thing 
is ready, and the pioneers are all placed along the tracing 
which is purpofed t© be made this firft night’ orders are 
again given tor them to work; and then they all fet about 
it with all the diligence poflible till day light, that thev may 
be covered againtt the fire of the place, which is ftill very 
dangerous in the morning, confiderihg that the trench has 
not had time as yet to be rendered fo perfect as it ought, 
i. he troops that are to fupport the pioneers are put under 
cover on the back of that part of the trench which is finiib- 
ec;03 the trench oppofite to that on uugut lu nave, to icrve as a guide to ttie workmen. A cut v\ 1 us parapet is rai ed ; they aie made to lie on their is made in the parapet BA of the trenches ; and then the 
taces; alter which the pioneers, who have been upon duty men defigned to work by fap, who are therefore called fan- 
in e nit t, eg.n to e o , and others fill up their places, pers, will move forward through the opening A, fueceffively 
It is very difficult this firft day to render the trench as com- eight in number. The firft is to rolf before him a mantlet 

p e f3 11 lhou!£?e ’ but no Pains 3re ipared to make it as to cover him againft mufket fhot. He advances as far as is 
C<T le Pr°ffi * neceffary to place a gabion on the line AD; and this ga- 
, 8 e. e 'k0 cann°fc fie now concealed from the enemy, bion being fet on its bafe, in the proper fituation,. with the c guaid mounts the next day with drums beating about picquets uppermoft, the fapoer makes a little trench behind 

^noon; and care is taken to continue the work of the trenches -l—'■ r- ' 1 i-n . ,. <- r . j. 
the fecond night, in the lame manner as the firft, that is, 
by placing the pioneers uncovered, becaufe they are at fuch 
s diftcince fiom the town, that the fire is not yet dangerous 
enough to require their being placed otherwife : the work 
goes on quicker in this manner ; but it muft neceffarily be 
altered as foon as the workmen come within mufket-ifiot of 
the place. 

fhe ifift night is the beft adapted for advancing the 
works of the trenches, becaufe of the diftance from the 
place, which is too great to apprehend any danger from 
the enemy’s fire. Sometimes it happens fo, that the ene- 

According to marfhal Vauban, the firft place of arms, 
though begun the firft night, has need of a fecond and a 
third, before it can be completely finilhed and in condition 
to hold the troops that are to guard the trenches; but the 
works for perfe&ing this line will not hinder the beliegers 
from advancing to the iecond parallel, which ought not to 
be begun till the fourth night. It is to be obferved, that 
the guard who mount the trenches are changed every day; 
they mount about noon, and they are to be as ftrong as fhall 
be requifite for oppofing the lallies which the garrilo’n of the 
place may make againil the workmen. They are generally 
equal to two-thirds of the garliion, becaufe the er.emy may 
fall upon the trenches with that number, rderving the other 
third to guard the town. But as it is poffible that the be- 
fieged may think proper to fally forth with their whole 
foice, and fall upon the workmen, together with the troops 
that iupport them; therefore, in order to guard againft every 
accident of that fort, the troops in the trenches ought to be 
nearly equal to thoie of the place, efpecially in fnaall towns, 
where a tew are fuffieient to guard the polls, or where the 
burghers are io well attached to the prince, that the com- 
mandant may depend upon their fidelity in guarding the 
town; oecaule in that cafe he may make a general effort with 
his whole gamlon againft the troops in the trenches. 

We have obferved, that the fecond night the pioneers 
may ftill be placed uncovered ; but the third it would be 
very dangerous to do it, becaufe of the enemy’s fire being 
too near. When the engineers are of this opinion, they 
take caie not to expofe the men any longer uncovered, and 
then the works are carried on by fap. 

§ 8. Of the Sap. 
Let ABC be the part of the trenches advanced to A, plate 

fo near the tov/n as to render it impoffible, without evident DXXXt 
danger, to work any longer at the approaches, unleis the ^ ^ 
men have iome cover againft the fire of the place: and let 
the branch AD be traced by the engineer, not with a cord, 
as at the opening of the trenches, but with lome picquets, 
which he has taken care to piace m the diredtion this branch 
ought to have, to ferve as a guide to the workmen. A cut 
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about fix inches diilant from the gabion, of a foot and a 
half in depth, and as many in breadth, and he empties the 
earth of tin's ditch into the gabion. This done, he places 
a fecond gabion near the firft, in the fame manner, and al- 
ways under the cover of his mantletin like manner Ire 
makes a ditch behind, the earth of which ferves to fill his 
gabion. Thus he places a certain number, till he grows 
tired of the operation. 

The fecond l&pper, who immediately follows him, widens 
the ditch made by the former by fix inches, on the oppofite 
fide to where the gabions are placed, and makes it half a 
foot deeper. The earth he digs up ferves to fill the gabions 

of 
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f the fir ft tapper.. The th!rtl Tapper widens the ditch of 

■wie two firft hltewife half a foot, and he deepens it in the 
ame proportion. 

t. At length the fourth enlarges it alfo in the fame proper- 
ion, m breadth and depth j and tlien the trench is three 

i-stfet wide, and the fame in depth, which is as much as it 
ught to be. 1 he earth dug up on thi* occafion is fuffi- 
ient, not only to iiil the gabions placed by the Tappers, 

-.lit dike wife to make a parapet of the reft, which is thrown 
ip, and is ftrong enough to relift mufket-lhot. The third 
nd fourth Tapper lay the fafeines over the gabions, with 
taeir hooks, or otherwife; _ then they prefs them down, fo 
hat the ftakes of the gabions ftiall keep them firm. As 
|e Uppers are ranged by brigades of eight each, while the 
B'ft four are working at the lap, in the manner above de- 
|ribed, the other four furnifh them with gabions, fafcines, 
«id whatever other things they want. But when the firft 
iur ate tued, the four laft take their places, and work in 
leTame manner; after which they are relieved by the firft, 
fd 1° alternately, till each has perlormed his part at the 
|;ad of the lap. 
! When the hrft gabions are placed,, and the fap is not as 
lit peifcdTed, tne part in which the gabions touch one ano- 
ier being lefs lolid than the reft, their joints are filled up 
r fand-bags, which are taken away when the work is com- 
jeted, or thole interftices are filled up with finall fafcines 
•died fop-faggots. 
1 This is the nature of the fap ; a work fo much the more 
imfiderable, as it is performed by day as well ae night, 
fvtral Taps are carried on at the fame time; and theie is 
«e to both (ides of each of the attacks for the fecond and 
|ird parallel. There are like wife laps to each of the ad- 
duced parts, and to the half-places of arms or parallels. 
fiWe have fuppofed that the fir ft Tapper covered himfelf 
f^ith a mantlet; this was the cuftom formerly, and an excel- 
Iit cuftom ; but now it is more ufual to have a ftufted ga- 
Sbn. lie rolls this gabion before him, and ufes it in the 
■ne manner as lie would the mantlet. i hough care be 
jken to'ghs a ftuffed gabion to the diredors of the laps, 
}t it happens lometimes that the Tappers will not make ufe 
ithera : for as the weight of this gabion renders it lorne- 
ies troubleiome to roll, they chooleto do without it; and 

: latisfied with rolling leveral gabions before them, near 
e another, and with working behind them. Thefe ""a- 

lijans are indeed of little defence, but are fuffieient to con- 
cal them from the enemy, who cannot tell the gabion be- 
lirud which the firft Tapper is. But as the prefervatkm of 
^de men is of great importance, they ought to be obliged 
u work behind the ft lifted gabion : for the fame reafon, the 
€ft Tappers fhonld have a cuirals, and even a head-piece, 
aulket-proof. 

There are three forts of fap; the fimple, viz. that 
Viich we have been deferibing, the double, and the flying 
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i. Ihe fimple lap, or the fap without any other appella- 
lim, is made on one fide, or, wdiich is the fame thing, has 
‘"ly parapet. 2. The double fap has a parapet on each and is carried on wherever its two Tides are feen from 
*e place. 3. 1'he flying fap is that in which they do not 
j|!ve themfelves the trouble of filling the gabions with earth; 
flis made where the workmen are not much expofed, and 
w order to accelerate the approaches. 

I As loon as the men have brought the fap to its proper 
;'(|rfe6tior., the pioneers are ordered forward, and thefe make 
j*of die fame width as the other parts of the trenches; upon 
’rn'ch it changes its name of fap to that of trench. It is 
«lled a trench, if it ferves as a way to the town; and a place 
* arms, ii it be parallel to it, aud defigned to lodge troops. 
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See Plate DXXXf. %. 7, 8. DXXXTL fig. r. 2'. S<Te Of Sieges, 
alfo the upper compartment of Plate DXXVIII. for figures 
of the different inftruments ufed in this and other operations 
of a liege. 

§ Q. Of Batterief. 

Cannon is made ufe of at a fiege for two different pur- 
pofes; the firft to drive away the enemy from their defences, 
and the fecond to difmount their guns. 

To produce thefe two effefts, the batteries fhould not be 
above the mean reach of cannon fhot from the place; that 
is, above 300 fathoms. Therefore there is no poffibility of 
conftru&ing them till the firft parallel is formed; and as the 
diftance of this firft parallel from the place is generally 300 
fathoms, the batteries mull be on this hue, or beyond it, 
nearer the town. They mull always be placed, when the 
ground will permit, on the produced faces of the works at- 
tacked, as we have mentioned in the maxims of attack. 

Let Z be the centre of the place attacked, and the Plafe 
trenches, as well as the parallels, completed. To find aP

i2CXXtr» 
proper pofition fetr erefting batteries, produce the faces 
Al), AC, BE, BE cl the twg baftions attacked, till their 
prolongation cuts the firft parallel. Produce alfo the two 
faces OM and OX. of the hair-moon MOL of the front at- 
tacked, and the races ElCf and iK of the two collateral 
half-moons 1 and 2, to the firft parallel, and ereft batteries 
on theie produced faces, as you lee in P, Q, R, S, T, U, 
X, and Y. ^ 

i hey are advanced beyond the firft parallel 40 or 50 fa- 
thoms ; and are parted from the trenches, to the end that 
they may be ufed with greater cafe and convenience, and lefs 
trouble to the workmen. 

§ 10. Of Sallies. 
That we might not interrupt the making of the trench- 

es, we conducted them to the foot of the glacis, without 
taking notice of (allies; that is, attacks which the garrifon 
may make againft the trendies, with a view of ruining or 
retarding the works. As it is not to be prefumed that the 
enemy will fuffer themfelves to be ftraitened in the town 
without ufing Tome endeavours to prolong the liege, and as 
iallies feem to be one of the principal means they can em- 
ploy, it is pr< per to point out the conducl to be oblerved, 
not only for preventing their effe&s, but likewife for render- 
ing them diladvant^geous to the enemy. 

bailies can be attended with no fuccefs, unlefs they are 
made at a time when unexoedled. When the workmen are 
fuddenly fallen upon, they are icattered, and obliged to fly; 
which mull occafion confufion and diiorder among the troops 
that are to fupport them; and it requires fome time bdote 
they can be brought again to order, and made to charge the 
enemy. In the meanwhile the latter avail themfelves of the 
opportunity to fill up the trenches, and to do all the mif- 
chicf poffible : but when the troops art upon their guard 
againft every defign of the enemy, if the latter ftir out of 
the place, they are fuffered to advance; and care is taken tc> 
cut oft their retreat, by means of the cavalry’and the pic- 
quet, in cafe they fhould advance too far into tire field : 
otherwife they are fired at from the places of arms, and 
other works within reach ; and then they are brilldy at- 
tacked by the grenadiers and the troops upon duty in the 
trenches. Care, however, mult be taken not to purfue 
them too far, for fear of the fire of the place, which never 
fails to be extremely (harp when the enemy have get back 
to the eavert-way. 

In proportion as the works advance towards the town, 
fallres become more dangerous to the befiegers, becaufe the 
enemy may fall upon the trenches more readily; for which. 

realon, 
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ege1. reafon, double care fbould be taken to ftraiten them more 
r”'“ clofely, and to prevent their faliying out with impunity. 

As the works carried on beyond the fecond parallel are 
more expoled that? the reft, becaufe of their proximity to 
the covert-way, no part fhould be advanced without being 
well fupported. Hence, as we have already taken notice, 
half places of arms are formed, in order to fupport the held 
of the trenches, till they reach the third place of arms; 
which mu ft be fet about with the greateft care and ex- 
pedition poffible. When this is done in the manner it 
ought, there will hardly be any farther danger from the 
falltes. 

Sallies are feldom made in the day-time but by a pre- 
fumptuous enemy, who imagine they may fafely attack and 
defy the troops on duty in the trenches: but they are eafily 
repulfed, unleis the beuegers are fo weak as not to be able to 
furnifh a fufficient puard for the trenches; in which cafe they 
ought not to continue the iiege, left they run a rifle of being 
at length entirely defeated. 

At the opening of the'trenches, and when the befiegers 
are at a good diftance from the place, there is little occa- 
iion to be afraid of any fallies in the day ; for there would 
be full time enough to prepare to receive them before they 
reached the works. If the enemy are difpofed then to if- 
fue forth, they will do it by night; but it will be an eafy 
matter to get intelligence of any attempt they may make, 
by ordering parties of 10 or 12 men, headed by a ferjeant, 
to range in the night between the trenches and the town. 

Thefe men may lie on their faces as near the place as 
pofilble ; remaining in profound filence till they hear or per- 
ceive fome motion in the covert-way; then they fhould fend 
one of their own body immediately to acquaint the lieute- 
nant-general who that day commands the trenches, and the 
reft ihould continue there as long as theyr can be concealed, 
to fee which way the enemy direft their courfe. This 
caution is not only fimple and eafy, but fufficient to guard 
the befiegers againft furprife, and to enable them to give a 
warm reception to the enemy. 

When the works are advanced pretty near to the place, 
for inftance, to the third parallel, if the enemy fhould then 
fally out and fall upon the workmen, the latter muft be or- 
dered to retire quickly to the back of the third place of 
arms, and let the guard fire brifkly upon them, without 
minding the overturning of a dozen or two of gabions; for 
the galling fire of the fmall arms, to which the enemy are 
expofed during this expedition, will make them pay dearly 
for what little diforder they occafion. 

Js 11. Of the Lodgments on the Glacis, and the taking of the 
Covert-way. 

We left the works at the foot of the glacis, and at the 
third parallel; our bufinefs is now to make a lodgment there, 
and to go on with them till we have driven the enemy from 
the covert-way. 

Our being then fo near the covert-way, renders it impof- 
fible to defile from it ; but in order to prevent the effefft 
of enfilading, it is neceflary to make the trenches much 
deeper in the glacis; the fire of the covert-way being very 
near, cannot plunge into thofe deep trenches, which renders 
it lefs dangerous to abide there than it would othervvife be 
were it not for this precaution : or they are made with tra- 
verfes much in the fame manner as in the covert-way, by 
which means the enfilading will be prevented in part, though 
not entirely. 

In regard to the figure of the lodgment on the glacis, 
it varies according to the different cireumftances or pofition 
of the works by which it is defended. The common way 
is to make feveral fnort turnings or zig-zags upon the ridge 
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of the glacis, in the dire&ion of the faliant angle of the Of s; ' 
covert-way, and continued to this angle ; or you begin with —r-L 
making two or three fhort turnings towards the foot of the 
glacis, from whence you afeend afterwards by a direft trench 
or fap, in the following manner. 

Two fappers roll each a mantlet, or ftuffed gabion, before 
them on the ridye of the glacis; each making a fap, one 
on one fide of the ridge, and the other on the other.* The 
ditch is dug deeper than ufual, in order to cover them the 
better againft the fire of the place. This work, which ad- 
vances on both fides at^the fame time, and bothTides co-' 
vered, each with a parapet, is what we called a double fap. 
In the middle they make traverfes three fathoms thick, and 
of the fame breadth as the trench. On each fide (mall paf- 
fages are made like thofe overagainft the traverfe of the 
coverc-way, to the end that the communication thereof be 
not interrupted. 

Thefe traverfes are conftru&ed fo near to each other, as 
to be a fufficient cover, by their elevation and dillance, 
againft the fire of the place. In order to guard againft 
the effedl of the grenades, upon coming within their reach, 
that is, within 14 or 15 fathoms of the covert-way, care 
is then taken to cover this trench with blinds, or, which is 
the fame thing, to cover the upper part of it. The firft 
and fecond figures of Plate DXXXIII. will fhow this direct 
trench. The firft exhibits the plan, and the fecond the 
profile, which paftes over one of the traverfes. 

All this being done, and the third parallel finifhed in the 
manner we fuppoied, they advance from this parallel upon 
the glacis to each of the faliant angles of the covert-way of 
the front attacked, and they begin with making two or 
three fhort turnings, as marked on Plate DXXXill. fig. 6. 
along the ridge of the glacis, fo as to occupy about one-third 
thereof. Thefe are to be made as deep as is neceftary, to 
be a flielter agaiisft the fire of the covert-way ; afterwards 
they may proceed diredlly along the ridge'of the glacis, by 
a deep ditch, to the faliant angle of the covert-way. M. 
Vauban obierves, that if we follow diredtly the ridge of the 
glacis, this trench is made without much da:*er : for the 
palifade which is placed at the faliant anj-le of the covert- 
way, and the other two next it, do not prefent diredfly to 
the ridge, hut only opponte to the faces; where at the moil 
there is only room , for one or two fufileers to fee the head 
of the trenches, and who are ealily lilenced by the fire of 
the third parallel, which ought to be well ferved, and like- 
wife by that of the ricochet. 

Upon coming to the middle, or two-thirds of the glacis, 
two new laps are made, b b, ibid, which embrace both fides 
of the covert-way, to which they are aimoft parallel. Their 
length is 18 or 20 fathoms, and about five in breadth, t hey 
are covered at the end with crochets and winding traverfes, 
which prevent the fire of the covert-way from enfilading 
them eafily. 

The parapet of thefe faps is raifed about eight or nine 
feet above the glacis ; and by means of gabions, three ban- 
quettes are made, as may be leen Plate DXXX1V. fig. 5* 
The foldier placed on the upper banquette is thereby raifed 
high enough to plumie into the covert-way, as appears from 
the fame figure. When this work, which Marfhal Vauban 
calls the cavalier of the trench, is once finifhed, it is veiy 
difficult for the enemy to remain anywhere in the covert- 
way ; for they would be too much expoied to the fire 
of the ioldiers placed on thefe cavaliers. But thefe places 
of arms or cavaliers cannot be made without bung pio* 
tedfed by the ricochet batteries, which enfilade the covert- 
way. 

Thefe cavaliers being once finifhed, it is eafy to carry on 
the diredt trench, as far as the ialiant angle of the covert- 

way, 
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Jy> anJ eH-aWIfh at the point of this an^le and on the 
lad of the glacis a fmall lodgment bounded by a circular 
i: ; whence the enemy may be entirely driven from the fa- 
int place of arms of the covert-way. Afterwards this 

may be widened on brandies of the covert-waVj 
1 digging into the upper part of the glacis, at the didance 
1 three fathoms from the inner hde of the covert-wav 5 to 
w end that this thicknels may ferve as a parapet to the 
ligment, and fcreen it from the cannon, 
ifhe operation we have been defcribing, to reach from 

t! third parallel to the faliant angle of the covert-way, is 
fjji^ed at the fame time againft all the faliant angles of the 
f|U attacked : hence the enemy is obliged to abandon 
tlm almoil all at the fame time ; and the lodgment on 

j advanced on both fides of thefe an- s4i, towards the re-entering places of arms of the covert- 

s it is impoffible to make this lodgment defile from the 
ks of the place, there is no other way to guard againft 
enemy’s fire than by many traverfes. The 9th figure 
late JDXXXIII. fhows the plan of part of this lodgment 

jh its traverfes ; winch are made with chandeliers and ga- 
ps. If the enemy, notwithflanding the cannon and bomb- 
:eries a ricochet, and the fire of the cavaliers of the trenches, 

fijifild obftinately continue in the re-entering places of arms 
of he covert-way; iri order to compel them to remove, bat- 
tles for throwing of ftones are raifed overagainft thofe places 
ofjrms : and with this view, as foon as the lodgment of 
tfl glacis is brought within one half or two-thirds of the 
bfuhes of the covert-way, on both fides of the re-entering 
aWe> a f?-P is carried on oppofite to the place of arms; and 
on his fan batteries for throwing Hones are ere&ed, as may 
bMeen in c c., Plate DXXXIII. fig. 6. Thefe batteries being 
filhed and ready to play, they difcharge a fhower of Hones 

the place of arms (fig. 6.), which will not fuffer the 
clhy maintain themfelves there any longer. The lodg- 
11T cont!'nues to advance ; and as foon as the enemy is dlen from the place of arms, it is continued all round the 
fap thereof. This lodgment being properly finifhed, will 
hijler the enemy from venturing to return to the covert- 
w| ; and of courfe will fecure the poflefiion of it to the 
bqhgers. Thefe lodgments are made with gabions and faf- 
fijs; the gabions are filled with earth, fafcines are put over 
tljm, and the whole is covered with earth ; they fink into 
tho glacis as deep as is requifite to be covered againft the 
fit! if the place. 

h the whole of this account we have not made life 
ofj| fines ; becaufe we were willing that the defcription of 
t f.vorks, which are carried on from the third parallel, 
in||rder to become mafters of the covert-way, fhould be 
asnlain as pofiible. This omifiion we fhall now fupply, 
b)j|naking mention of the principal difficulties occafioned 
bjlpiines, in endeavouring to drive the enemy from the 
ccwrt-way. 

'Ifithout mines the enemy would find it very difficult 
toj|tard the works we have been defcribing ; becaufe the 
rulfhet batteries mufi gall them exceffively, and break up 
thf defences, fo as to deprive them of all (belter : but they 
niiiihave forae refource left in works under ground, where 
fiifji miners can proceed with more fafety ; while thole of 
thjhefiegers, not having the fame knowledge of the ground, 
eaibnly grope in the dark ; fo that it is altogether a mere 
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:e if they find out the enemy’s galleries, and fucceed 
i to defiroy them. If information is received that the 

gfi 3 is ountermined, there can be no manner of doubt 
he enemy will avail themfelves of their countermines, 
rry branches forward into the field ; and then to avoid, 
ach as pofiible, the mifchief that may be done by thofe 

Lot 
to 
as 

A R- 
fubterraneous fires, in the third parallel fhafts ®r pits are Of Siege? 
funk 1 8 or 20 feet deep, if the ground will permit, in order ~~ 
to get below the galleries of the befieged : and from thence 
galleries are carried on towards the covert-way, to meet with 
thole of the enemy, by boring the earth with a long iron 
needle or augre, to find them out. If they are found un- 
derneath, an opening is made down int® them, and fhells 
are thrown in, to drive away the enemy and to min their 
gallery. If, on the contrary, they are found above them, 
a fmall mine muft be fprung to break them : but if none 
of the encmyhs galleries can be found, in that cafe branches 
mufi be carried to the right and left; at the end of which 
are made fmall chambers, to {hake the neighbouring ground, 
which can hardly mifs defiroying the galleries and chambers 
of the befieged. 

Notwithfianding all the care that can be taken in this 
cale, it is not to be prefumed that the mines of the befieged 
under the glacis fhoiild be rendered abfolutely ineffectual; 
but as foon as any of them are fprung, workmen are imme- 
diately feat to make a lodgment in the pits. In fome 
grounds, the mines of the befieged may be fpoiled, by let- 
ting in a brook or rivulet into the galleries; for which pur- 
pofe you have only to dig pits ,Jn the neighbourhood, and 
let the water run in. The expedient was made ufe of at 
the liege of Turin in 1706, whereby a great many mines 
of the befieged were rendered uftlcfs. 

The enemy ffiould have mines placed, to hinder the lodg- 
ment on the head of the glacis, within four or five fathoms of 
the palifades of the covert-way ; to the end that in fpringing 
them the palifades may not be hurt, but that they may be. 
under the lodgment which the befiegers make there. When 
they have fprung the mines, they make lodgments in them; 
and the heliegers like wife on their part fpring mines, with 
a view to deffroy the palifades ; but nothing that is not 
very general can be laid on this fort of conteffs. They de- 
pend on the lituation of the ground, and upon the capacity 
and underffanding of thofe who attack, and thofe who de- 
fend the place. 

Before we made mention of mines, we fuppofed, when 
treating of the lodgment on the top of the glacis, that tire 
fire of the cavaliers of the trenches, together with the can- 
non and ricochet bomb-batteries, had obliged the enemy to^ 
quit the covert-way; but if, notwithftanding thefe fires, they 
fhould obffinately continue in the places of arms and behind 
the traveries, the \va^ to drive them entirely from thence,, 
and to make the lodgment we have been fpeaking of upon 
the glacis, is as follows. 

Whether the enemy has fprung a mine near the faliant 
angle of the covert-way, or the beheged have blown up fome 
of the palifades near it, as foon as the mine is fprung, work- 
men muff be fent to the excavation ; where they are to co- 
ver themielves with all poffible expedition, and afterwards 
to extend their lodgment in the covert-way on both fides of 
its faliant angle. 

The double trench, or the double fap on the ridge of the: 
glacis, muft be made to communicate with this lodgment,, 
in order to be able to fuftain it if there fiiould be occafion, 
and to communicate with it more fafely. Particular care 
muff be taken to cover the extremities of it, that is, to make 
traverfes everywhere, in order to be fheltered from the fire 
of die other parts of the covert-way, where the enemy Hill 
maintain themfelves. 

When this lodgment is extended to the firft traverfes of 
the covert-way, if the enemy keep their ground behind it, 
as there can be but few under cover there, confidering the 
fpace they have to occupy, a company of grenadiers muft 
make a brifk attack to drive them away : this done, fome 
of thofe grenadiers fhould. endeavour to find out in the part. 

abandonedi 
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Of Sieges, abandoned by'the enemy the entrance into the mine, and 

tbe Saocisscn ; and upon finding it, as there is great pro- 
bability that they will, they are to cut it off, and thereby 
render the mine ufelefs. Workmen may be likewife fent 
into the pafiage round the traverfe, and there make a fmall 
lodgment, whieh will be the lafelt that can be contrived 
when the enemy is fo very near. After this an entrance is to 
be dug in the covert-way oppofite thofe traverfes, and conti- 
nued towards the bank of the ditch, under cover of the tra- 
verfe ; then a lap is to be made from each oi the extremi- 
ties of this paflage, that is, near the border of the counter- 
fearp ; which are to be carried along the rounding of the 
cornterfcarp towards the middle, where they are to meet. 
This lodgment muff be made very deep, that it may be no 
hiuderance to that on the head of the glacis ; and it is to be 
managed fo as to leave between it and the border of the 
ditch a breadth of earth fufficient to reflift the cannon of 
the flanks and the curtain. This lodgment muff be alfo 
covered with blinds, to prevent the effedt ot the grenades } 

• and it is of great ufe towards an opening into the ditch., 
During the whole time that the beliegers are working 

upon this lodgment in the interior part of the covert-way, 
they are to continue the lodgment on the top of the glacis, 
as far as the re-entering places of arms ; from whence the 
enemy may be driven by ordering a tew companies of gre- 
nadiers to attack them, fuppofing they fhould be fo obftinate 
as to continue there, notv. ithfta «ding the fire of the ricochet 
batteries, and of the {hells and ffones. As ibon as the enemy 
have entirely withdrawn themfelves, a lodgment muff be 
made there, as we have already mentioned. 

§12. Attack of the Covert-ivay /word in hand. 

There is another method of driving the enemy out of 
the covert-way, more expeditious indeed, but at the fame 
time more bloody, more precarious, and infinitely lefs fkil- 
ful. This confifts in making a fudden attack on the whole 
front of the covert-way, in driving the enemy fr»m thence 
by main force, and afterwards making good a lodgment. 

There may be circumllances that fhall abfolutely require 
this method of attacking the covert-way ; as when there is 
no poflibility of erefting ricochet batteries to fire at its 
branches, nor at the faces of the works in the front of the 
attack-; or when it is prefumed that the enemy are not in 
a condition to withftand an attack of this fort; or, in fine, 
when it is thought expedient to run any hazard in order to 
be mailers of the covert-way a few days fooner: on fuch 
occafions it is ufual to take this method of attacking it, 
which is conduced thus : 

When the refolution is taken to attack the covert-way 
fword in hand, the third parallel (hould be made to advance 
as near as poffible to the glacis ; and the more forward it is 
brought, the fafer the attack. All along this parallel ban- 
quettes are to be made, ftep-fafhion, to the top of its para- 

Ydate peb that the troops defigned for the attack may pafs over 
DXXXI. it with eafe. At the back of this line, and in the very 

lJg- 4- line itfelf, a great quantity of materials, as tools, gabions, 
fafeines, fand-bags, See. mull be got ready, that nothing 
may be wanting to make the lodgment with all expedition, 
after driving the enemy out of the covert-way. A ftrong 
paity of grenad icrs is ordered, and placed along the third 
parallel, four or fix deep, and the workmen behind them on 
the back of this parallel with their tools, gabions, fafeines, 
&c. Care, moreover, is taken, that all the other parts of 
the trenches be well furnifhed with troops to fupport the 
grenadiers, if there (hould be occafion ; and to fire at the 
enemy’s defences wherever they appear: the grenadiers mult 
alfo be provided with hatchets, to cut down the palifades of 
She covert-way. 

Part 
The guns and mortars muff be ordered to be ready to Of ■ 

fupport the attack with their whole fire. 
A fignal is to be agreed on for all the troops that are to 

commence the attack, to move at the fame time, and to fall 
upon the enemy. This fignal is to confift in firing a cer- 
tain number of cannon, or a certain number of bombs, and 
at the lafl cannon-fhot, or at the laft bomb, the troops are 
to move. 

The fignal being given, all the troops of the third parallel 
are to move- at the fame time, and to pafs quickly over the 
parapet of the parallel, and to march dire&ly to the covert- 
way ; which they enter either through the fally-ports or 
paffages made by the guns, or elfe the grenadiers cut down 
the palifades with their hatchets. As foon as they have 
entered, they charge the enemy vigorouffy ; and when they 
have obliged them to abandon fome ot the angles, the en- 
gineers fet the workmen about making a lodgment on the 
ridge of the glacis, oppofite to that part of the covert-way 
which the enemy have abandoned, and within three fathoms 
of the iniide of it. This lodgment, as we have obferved, 
is made with gabions, which workmen lay on the glacis on 
the fide of one another. The joints are covered with fand- 
bags, or with fap-faggots. Thefe gabions are filled with 
earth and covered with fafeines ; and a-top of all you are to 
throw earth taken out of the glacis, by digging and widen- 
ing the lodgment ; and of this a parapet is railed to fereen 
the troops as quick as poffible from the direct fire of the 
place, and traverfes are to be made everywhere to prevent the 
enfilades, as may be feen in Plate DXXXI 11, fig. 5. While 
this is doing, the batteries of the trenches are to fire incef- 
fantly upon the defences of the place, in order to difturb 
the enemy, and to abate as much as pofllble the brilknefs of 
their fire upon the workmen and the lodgment. 

When the troops employed in the attack have driven the 
enemy from the covert-way, or from their places of arms, 
they retire behind the lodgment, where they kneel down till 
it is in a condition to cover them. Sometimes it fhall hap- 
pen that the enemy, who was fuppofed to have been driveir 
from the covert-way, will return to the charge, and oblige 
the befiegers to renew the attack, by overthrowing the lodg- 
ment and falling upon the troops unawares. This attack 
may be renewed feveral times, and vigoroufly difputed, when 
there happens to be a ftrong garrifon. In this cafe the be- 
liegers muff exert their bravery, and refolutely encounter 
every obttacle raifed by the enemy. 

It muff be allowed that this manner of attacking is very 
bloody: for the befiegers mutt move almotl the whole breadth 
the glacis uncovered and expofed to the whole fire of the 
place. It is indeed in every refpedl fo inferior to the for- 
mer, that, according to M. Vauban, it never fhould be at- 
tempted but for the mofl effential reafons. Night is the 
bell time for it, becaufe the befiegers are lefs feen from the 
pbtoe, and of courie the fire of the befieged is lefs danger* 
ous : yet there are generals who undertake it by day. 
There is nothing fettled in regard to this article ; they are 
at liberty to aft as they judge moil proper, according to the 
circumftances of time and place. 

§ 13. Of the Batteries on the Covert-way. 

When the enemy are entirely driven out of the covert- 
way, the next thing to be done is the electing of bat- 
teries, in order to ruin the defences of the place, and to 
make a breach. 

As it is neceffary for the befiegers to make themfelves ma- 
ilers of the half-moon C (Plate DXXXIIL fig. 6.) before 
they can come to the body of the place, which is flanke or 
defended by part of the laces of the baftions A and B op- 
pofite to its ditch ; they mull begin with ereding ^atten'* 
3 
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t!ie covert way nppofitc thofc parts. Th'ey fire marked 
tlie plan e, e. Batteries muft be alfo erected to make a 

leach in the half-moon. But before they are eredttd, it 
1 ill be proper to confider what part of the face of the half- 
toon is to be attacked ; or, which is the fame thing, what 
rrt the half-moon is to be entered. It muft not be at its 
inked angle, becaufe an opening towards the point would 

Ait afford a fufficient ipace to make a lodgment able to 
tithftand the enemy, and moreover the troops would be 
:n in their paffage by the two faces of the baftions by 
lich its flanked angle is defended. The moll favourable 

iffage is towards the third part ©f its face, reckoning from 
flanked angle ; becaufe by battering at the fame time 

le two faces near this part, the whale point of the half- 
ion may be deftroyed, and a large opening made there 

flier than anywhere elfe. Thus the batteries for making 
areach in the half-moon C will be placed In d and d, and 
11 occupy almoft the third part of each of the faces of the 
If-moon from its flanked angle. Thefe batteries are each 
confift of four or five pieces of cannon. 
When the faces of the baftions A and B are well enfi- 

Jjded by the ricochet batteries, there will be no occalion 
the batteries e and e; for thofe which are to batter the 

[.li-moon in breach will be fufficient ; and after it is taken, 
I there is any neceffity for raining the faces of the baftions 

and B, you may make ufe of the batteries d and </, by 
icing them in e, e. Batteries muft alfo be eredled to ruin 

fe flanks of the demi-baftions in the front of the attack. 
is evident that they cannot be placed but in i, i, on the 

^vert-way oppofite to them. They ought alfo to contain 
great a number of guns as the fpace of ground will 

j:rmit. 
I For the fame reafon that batteries have been erefted to 
I ike a breach in the half moon, oppofite the third part of 

e face joining to its flanked angle, thofe alfo are to be 
;&ed which are to make a breach in the baftions; they 

le marked b, h, and are each of feven or eight pieces of 
tnnon. Batteries are likewife eredled to ruin the flanks 
il the demi baftions bordering upon thofe of the front at- 
teked, in order to favour the paflage over the ditch which 
1 made on the fide, upon a fuppofition that the baftion is 
4 tered at both faces, as we fuppofe in this example. The 
flacking both faces of the baftion renders the taking of it 
flare certain and eafy ; but, generally fpeaking, it is looked 
*non as fufficient to make only a breach in the face of the 
nth of the demi-baftions towards the front attacked. 
■ Befides all thefe batteries, others are erefted in the re- 
<tering places of arms of the covert-way, as in and in /•; 
t ey ferve to batter the tenaille when there is one, the cur- 
iin, and the faces of the baftions, &c. Sometimes they are 
i mortars for throwing of ftones. 
: All thefe batteries fhould have 24 pounders ; fometimes 
i'ger pieces are ufed, efpecially when there is any work of 
tiltraordinary ftrength and foiidity to be demolilhed. 
• They are all to be placed on the parapet of the covert- 
ly ; and the outfide of their epaulement is to graze the 
alide of the covert-way. It is in order to have room e 
nfugh for this epaulement, that the lodgment is made on 
le ridge of the glacis at the diftance of three fathoms from 
lie inlide of the covert-way. 

The only effential thing to be obferved in thefe batteries, 
I to open their embrafures, fo that they (hall perleilly dif- 

|'ver every part of the place they are to batter, and have 
Sufficient Hoping from the backjo the fore-part, to fire 
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as low as the bottom of the revetements (c), which they Of Sieges, 
are intended to deftroy. It is alfo proper to prevent the "—v' “,-1 

enemy’s blowing them up with mines : for this end it will 
be requifite to dig wells deep enough round the batteries, 
fo as to be fure of being lower than the enemy, and to 
make fmall galleries round the batteries, in order to dif- 
cover the branches the enemy have underneath to blow 
them up. 

As the conftrudlion of this fort of batteries is very dan- 
gerous, being abfolutely to be made under the fire of the 
rampart of the place, they are fometimes mafked ; that is, 
before the part where they are erefled, fund-bags or fome 
other materials are placed, with a view to (helter the.worki 
men. from the enemy. 

In order to batter in breach, all the guns fhould fire to- 
gether, and towards the fame part. They fliould fire as 
low as they can, and continue to batter the fame part, till 
the earth of the rampart behind the revetement begins 
to fall, which is a fign that the revetement is entirely de- 
ftroyed. This united firing, repeated in this manner a- 
gainft the fame place, is produ&ive of a much better ef- 
fect than if the guns were to be fired one after the other; 
for not only a greater quantity of tHe wall is fhaken at 
the fame time, but, moreover, the fhaking is far more con- 
fiderable. 

$ 14. 0/ the defeent, and paffage ever the Ditch of the Half- 
moon. 

While the batteries on the covert-way are erefling, pre- 
parations are made for the defeent and paffage over the ditch 
of the half moon. 

The ditches are either dry, or filled with water, which may 
be either flagnated, or running; and even into dry ditches 
the enemy may let in water, only opening the fluices by 
which it is withheld. Each of thefe forts xff ditches requires 
a different manner of paffing. 

Firft of all, it the ditch be dry, and very deep, as from 
25 to 30 feet, the deicent may be made by one or fever?! 
fubterraneous galleries, paffing under the covert-way, an! 
terminating at the bottom of the ditch : the entrance is to 
begin about the middle of the glacis. Thefe galleries arc 
made like thofe of miners, and the earth is fupported by 
boards and timber frames. They are dire&ed in fuch a man- 
ner, that the opening in the ditch ihall be oppolite to that 
part of the breach where the paffage is intended. 

As this gallery is made Hoping, the bufinefs is to have 
fome rule for dire&ing the flope, fo as to prevent its being 
too final! or too, great: too fmall, if it terminated above 
the bottom of the ditch ; and too great, if it terminated 
below it. 

The following is a mod fimple way to find it out : Firft: 
of all, it is requifite to take the depth of the ditch ; which, 
is done by letting fall a plummet, with a firing tied to it, 
from the border of the covert-way to the bottom of the 
ditch. It is requilite alfo to know the diftance from the 
entrance of the gallery to the border of the covert-way, 
which may be eafily meafured thus : Suppofe the depth of 
the ditch is 30 feet, and that the diftance from the entrance 
of the gallery to the border of the ditch is 90 feet, then by 
advancing fix feet towards the counterfcarp, the Hope mult 
fink two; that is, there muft be always the fame propor- 
tion between the length of the paffage made to approach 
the counterfcarp and the depth of the fiope, as between the 
diilance from the entrance of the gallery to the border of 
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(C) The revetement is a flrong wall built en -the outfide of the rampart and parapet, to fupport the earth, and pre- 
*mt it from rolling into the ditch. 
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Of Sieges, the counterfcarp and t,he depth of the ditch : fo that if the 

diftance from the entrance of the gallery to the border of 
the counterfcarp is four times as much as the depth of the 
ditch; then for every four feet advanced horizontally towards 
the ditch, there muft be one funk perpendicularly, Sic. When 
the ditch is not deep, as of 12 or 15 feet deep, inttead of a 
gallery under ground, the defeent is made by a fap only, 
which cuts the parapet of the covert-way, and links therein 
as deep as is necelfary for the defeent to terminate at the 
bottom of the ditch. This fap muit begin at the lodgment 
on the ridge of the glacis ; it is fecured on both fides with 
blinds, to fupport the earth, and it mull have a good epaule- 
ment on the fide expofed to the place. Above it is covered 
with falcines and with earth, to avoid the fhell (tones and 
grenades that may be thrown in by the enemy. Upon ad- 
vancing to the foot of the counterfcarp, an entrance is made 
into the ditch. There are generally two or three defeents 
made for the fame paffage of the ditch, near enough to fup- 
port each other for greater fafety. 

It is in the paflage of the dry ditch that the enemy has 
the advantage in making ufe of various artifices to retard it. 
In thefe they are chiefly adifted by their miners, who blow 
up the faps by means of (mail mines, and fally out at the 
fame time, negledling nothing that can delay the progrefs 
of the work. They may likewife order 12 foldiers to fall 
at once upon the head of the fap : this number is fufficient 
to drive away the Tappers, and to do fome damage to that 
work. A few companies of grenadiers (hould be placed 
near at hand, to attack thefe men as foon as they appear ; 
and the cannon mud be kept continually firing againd every 
part, from whence the enemy may poffibly fally out. As 
the batteiies of the covert way command all their communi- 
cations, they may dedroy them, or at lead render them very 
dangerous. 

In order to proteft the fap at the bottom of the ditch, 
the beliegers may likewife make ufe of a kind of (mail gal- 
leries behind the counterfcarp, near the place where the en- 
trance is efFefted; and they may pierce fome loop-holes, 
from whence the enemy-may be fired at, and a check put 
to their fallies, at lead by day : and in regard to night, the 
befieged ought to be more circumfpedl than by day, lince 

\ they can neither fee the difpofitions nor the troops that are 
ordered into the ditch to fupport the Tappers ; fo that they 
can only raife a falfe alarm, without doing any great mif- 
chief. Yet we muft obferve, that this paflage can be made 
only fo far as it is protected by the battery placed on the 
ridge of the parapet of the covert-way oppofite the ditch : 
for as the cannon of this battery keeps continually playing 
againd the defences of this ditch, they mud ruin them of 
courfe, and dedroy their parapet, fo that the enemy (hall 
no longer be able to keep any cannon there; the confe- 
cjuence of which will be, that the befiegers have only to 
fereen themfclves from mufket-fhot, which is an eafy matter. 

The paflage of the ditch is made on each fide of the 
faces of the half moon, as may be feen in m, m, fig. 6. 
Plate DXXXIII. 

If the ditch is full of Aandlng water, and the furface of 
it be raifed to three, four, or five feet, below the upper bor- 
der of the counterfcarp, the defeent will be eafier ; becaufe 
as the deps are to have but a very fmall Hope, they may 
begin nearer the border of the ditch, as in the lodgment on 

'the ridge of the glacis, and be directed in fuch a manner as 
to terminate at the furface of the water. They are to be 
covered on the fide expofed to the place, and drongly fecu- 
red with blinds, placed within five or fix feet of each other. 
Blinds are Lkewife to be laid over the defeent, which is to 
be covered with fafeines, and thefe with earth, to prevent 
the enemy from felting them on fire. 

^ * . Part nr In order to pafs this ditch, a bridge muft be made with Of sit, 
fafeines ; for which end, after breaking the counterfcarp, „ 
number of men, fufficient to occupy the whole length of 
the defeent, are ranged at the didance of two feet from each 
other: thele men mud be covered by the parapet, and 
to forward the fafeines from hand to hand, from the head 
of the paflage to the opening into the ditch. The tapper k 
this part (for all thefe works relate to the lappers) wil . , , lappers) will 
throw them into the ditch, in order to make an epauleraent 
or covering on that fide of the town which looks towards 
the paflage. 

As foon as he has flung in a fufficient number of fafeines 
to fhelter himfelf, and to advance a few- paces into the 
ditch, he mud throw a great number of them into the paf- 
fage, in order to fill the ditch up entirely in that part.  
They are laid different ways, and ranged in different beds 5 
which are covered with earth, in order to make them fink 
to the bottom. All thefe different beds of fafeines muft be 
fixed with long (takes, that they may keep cloier together; 
and as the work advances, the parapet muft be puffed for- 
ward, otherwife it would be impofiible to effect the paffage 
without the utmoft danger. 

When the paffage is commanded, or fired into from the 
oppofite parapet of the place, or from any other part, the 
foremoft men mud be covered with a great heap of fafeines, 
or by fome other contrivance ; but whatever cover it be, in 
that cafe the paffage of the ditch is extremely difficult and 
dangerous. 

After what has been faid concerning the paffage of dry 
ditches, and thofe which are full of (landing water, it re- 
mains to take notice ot thofe which are full of running wa- 
ter, and thofe that are dry but may be filled at any time 
with water. Thefe forts of ditches are extremely difficult 
to pafs, unlefs the current can be turned and made to take 
a different courfe from that which carries it to the town 
ditches, or unlefs the befiegers can contrive to break down 
the fluices which keep up the water referved by the enemy 
for filling the ditch. 

A great deal might be faid, were we to enter into the 
whole detail of the works neceffary for paffing thefe forts of 
ditches ; we (hall only touch upon the inbjedt. 

Suppofing the ditches to be filled with running water, 
or with a river, the channel of which can be diverted no 
other way, which is called draining the ditch, it will be re- 
quifite then, generally ipeaking, to throw into the ditch a 
large quantity of fafeines, loaded with earth and ftones, fa- 
ftened together with long ftakes : thus the paffage is to be 
puffed on, till the ditch is contrafted to the breadth of 20 
or 30 feet; and then fmall beams may be laid acrofs, to join 
the bridge of fafeines to the rubbiff of the breach. The 
filling up, and confequently the paffage of the ditch, may 
be alio forwarded, by ordering the miners to advance to the 
rubbiff, and t6 fpring a mine, in order to blow up part of 
the revetement of the work into the ditch. 

Should the enemy happen to have refervoirs of water 
which they may open, and thereby deftroy the lodgments 
in the ditch when they are no longer to make a ftand there, 
the befiegers muft endeavour during the liege to deftroy the 
fluices, that is, the (lone-work or timber that ferves to keep 
up the water. This may be done by throwing a great 
number of bombs towards that part where the fluices are 
known to be fuuated ; if they ffould be broke down by that 
means, then the water will have a free current; and after it 
has run off, the paffage of the ditch muft be attempted in 
the fame manner as if it was (landing water; if there remains 
only a very fmall current, a paflage mull be left to drain it, 
as was mentioned before. 

This whole operation is very tedious, difficult, and dan- 
gerous ; 



iege serous; nay, tt is itnpoffible to be done at all without being 
Y*“" jrotefted by a very briflc firing, not only from all the can- 

non of the covert-way and the ricochet batteries, but more- 
over from the lodgments on the glacis and thofe on the co- 
vert-way. 

Plates DXXXIV. and DXXXV. will illuftrate all that we 
have been faying upon this head, concerning the defeent and 
paffage over the ditch. 

I Plate DXXXIV. fig. i. exhibits the plan of the defeent 
under ground, and that of its opening into the dry ditch. 
;Fig. 2. reprefents the profile of that delcent ; the opening 
■of which is made at the lower part of the ditch. Fig. 3. 
is a perfpective view of the opening of this defeent, feen 

■from the bottom of the glacis : and fig. 4. fhows in perfpec- 
tive the opening of the fame defeent, feen from the top of 
the breach. 

Plate DXXXV. fig. I. is the plan of the pafiage over a 
wet ditch in the open air; that is to fay, the gallery of 
which is an open fap. A is the opening of it. You fee in 
33, towards its opening, the blinds that are laid on its up- 
per part, to fupport the fafeines with which it is covered. 
On thefe blinds, at firft, is laid a bed of fafeines, ranged ac- 
cording to the length of the gallery : over this firfl bed is 
laid a fecond, wherein the fafeines are ranged according to 
the breadth of the gallery, as you fee in B and C. D is the 
epaulement of fafeines, which covers the pafiage againfl the 

ifire of the place, by which it is flanked. E is part of the 
bridge of fafeines ; and F is an elevation alfo of fafeines, in- 
tended to cover the head of the work, and to fecure it from 
the immediate fire of the place. Fig. 2. reprefents the pro- 

file of this defeent into the ditch. Fig. 3. gives its opening 
feen in perfpeftive from the country ; and fig. 4. its opening 
into the ditch, alfo in perfpe&ive, as it appears from the top 

, of the breach. 

§ 1S- Of the attack of the Ravelin, or Half moon. 

The paffage over the ditch before the half-moon being 
effe&ed on both fides, and a breach made 14 or 15 fathoms 
wide, preparations are made for the affault. For this pur- 
pofe a large quantity of materials is collected from all the 
neighbouring lodgments. Endeavours are ufed to render 
the breach practicable, by making the flope eafy. The can- 

i non continue playing, in order to throw down the parts of 
the revetement that may be yet Handing. Very good ufe 
may be alfo made of fiiells fired point blank ; for they are 
eafily buried in the breach, the earth of which has been al- 
ready broke up and fhaken by the cannon ; and as they 

I burft upon that earth, they produce the effeft, as it were, of 
■ fmall mines. Howitzers may likewife be ufed with fucceis 

< on thefe occafions. 
In order to render the breach more practicable, fome mi- 

ners, or a ferjeant with a few grenadiers, are fent to level it 
with hooks. The fire from the lodgments and batteries will 

' hinder the enemy frnm appearing on their defences ; or if 
they fhould, they muft do it with great circumfpeCtion, which 
renders their fire lefs dangerous. 

If the enemy have made any galleries along the face of 
the half-moon, and oppofite the breaches, the miners may 
go and difeover them, in order to ftop them up, or to cut 

i oft' the match, or to drive away the enemy : it they cannot 
find them, they fpring feverai mines ; which being often re- 
peated, muft needs occafion fome diforders in the galleries 

i and mines belonging to the befieged- Every thingf being ready 
for making a lodgment in the halt-moon, that is, for taking 
pofftfiion of the breach ; the materials being at hand, in or- 
der to be removed hither with eale and expedition ; the bat- 

, teries and lodgments of the covert-way being in a condition 
to fire away briikly}—a figual is agreed upon with the oH- 
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cers that command thofe batteries and lodgments, to give Of Siege?, 
them notice to fire, and to leave off whenever it is thought w“~'' ‘ 
proper. This iignal is generally a flag raifed in the former 
cafe, and lowered in the latter. All this being fettled, 
and the breach, as we obferved, made practicable, two or 
three Tappers are fent to the extremity of the breach next 
to the place, there being generally a kind of fmall cover or- 
cavity in this part; there they begin a lodgment for them- 
felves, and for fome more, who are fent after them ; when 
there is room to receive them, they make them mount, and 
infenlibly extend the lodgment upon the top of the breach; 
and thus they proceed till they make a lodgment towards 
the point, which is generally called a magpye’s nef. While 
thefe fappers are at work, the lire of the batteries and the 
lodgments ceafes ; but when the enemy attempts to attack 
the" workmen in order to deftroy their lodgments, they muft 
retire as quick as poflible ; and then the colours being rai- 
fed, the batteries fire upon them with the utmoft vivacity, 
to oblige them to quit the upper part of the breach.— 
Upon this the colours are lowered, the fire ceafes, the Tap- 
pers return to repair the mifehief that was done to their 
lodgment, and try to enlarge and ftrengthen it. 

This way of proceeding muft be continued till the lodge- 
ment is in a ftate of defence ; that is, till it can hold a num- 
ber of troops fufficieut to awe the enemy, and to withftand 
any attack that may happen to be made againft it. The 
befieged, before they entirely quit the half-moon, will fpring 
what mines they have ready there. As foon as this is done, the 
befiegers fhould dire&ly lodge themfelves in the excavations 
made by thofe mines, or at leaft fome defence fhould be made 
there, to hold a few fappers, and to forward the lodgments 
of the infide of the work. 

The lodgment of the point is made in the form of a fmall 
arc, the concavity of which is turned towards the place. 
From each of its extremities a lodgment is carried along the 
faces of the half-moon, on the platform of its rampart, at 
the foot of its parapet. This lodgment is funk deep in the 
earth of the rampart, to the end that the foldiers may be 
the better covered againft the fire of the place ; there muft 
be alfo traverfes to fecure it from the enfilades, as was done 
in regard to the lodgment on the glacis. Withinlide the 
half-moon lodgments are alio made, which traverfe the 
whole breadth thereof, as may be feen in the half-moon 6', 
Plate DXXX1II. fig. 6. They ferve to command the com- 
munication between the tenaille and the place ; of courfe to 
render that communication more difficult, and to hold a 
fufficient number of troops to refift the enemy,’ ftiould they 
have any defign to return and repoffefs themfelves. of the 
half-moon. 

What we have been obferving, in regard to the attack 
of the half-moon, is only when the befiegers intend to take 
it by the fap, or with pick-axe and fpade: But fometimes 
they go about it in a more expeditious manner: for when 
the breach is made fo as the troops may mount to enter the 
half moon, they advance boldly to the affault, juft as in the 
attack of the covert-way, fword in hand, and endeavour to 
come up with the enemy, and to drive them entirely out of 
the work. This attack is very dangerous, and may coil a 
gieat many men, when there happens to be a brave garrt. 
ion, who will not eafily yield their ground. But there are 
frequent cafes in which it may be thought prudent to adopt 
this meafure, in order to accelerate a few days the taking 
the half-moon. As foon as the befiegers are mailers of the up- 
per part of the breach, they make a lodgment there in a hurry 
with gabions and fafeines ; and while it is making, as alfo 
while they charge the enemy, and oblige them to abandon the 
upper part of the breach, iome foldiers are fent to difeover 
the mines, which the befieged are fuppofed to have made 
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Of Sieves, within the rnmpart of the half-moon, and to cut off the fau- 

cJffon. If they cannot find them, they muft advance with 
great circmni'peftien, and take care not to keep all together, 
that the mine may have Ids effeft. Oftentimes the enemy 
will fuffer the beliegers to carry on their lodgment without 
making any great oppofition, becaufe it cannot be effedted, 
without a eonfiderable lofs of men ; but when the lodge- 
ment is advanced, the enemy fpring their mines, and return 
afterwards to the half-moon, in order to take it amidft the 
confufion which thofe fubterraneous fires muft unavoidably 
occafion among the troops in the lodgment; in that cafe, 
it will be requilite to renew the charge moft vigoroufly 
with frefh troops, which fhould be at hand to fupport thole 
of the half-moon, to place themfelves in the excavations 
made by the mines, to render the lodgment lufficiently 
ftrong, and to fecure it with a proper number of loldiers, 
fo as to be able to withftand any further attempt of the 
enemy. 

This work can hardly be difputed in this manner, ex- 
cept when the half-moon has a reduit (d), as it affords a 
fhelter or retreat to the garrifen, and enables them more 
eafily to fall upon the half moon. For if there fhould be 
no reduit, and the enemy are driven out of the half-moon, 
they can fcarce attempt to return, efpeciaily if the commu- 
nication between the place and the hair-moon is difeovered 
by the batteries and lodgments of the covert way : becaufe, 
if the ditch is filled with water, this communication can 
hardly be made but with boats, which may be ealily feen 
from the lodgments of the covert way, and may be overfet 
by the cannon of the batteries ; and if the ditch be dry, and 
there happens to be a caponnier, the communication, though 
more fafe, is not without danger, by reafon of the fire that 
may plunge into it from the lodgments of the covert-way ; 
fo that it will be extremely difficult for the enemy to ad- 
vance quick enough to repoffefs themfelves ©f the half-moon; 
befides, they want room to affemble in a large body, and fall 
all at once upon the lodgments of that work. 

There is only one cafe in which they may do it; that is, 
when in the angle of the gorge of the half-moon they have 
made a fpace, nearly as large as the places of arms in the co- 
vert way. This fpace cannot be feen from the covert way, 
nor from its lodgments; and as there are generally fteps to 
afeend from the bottom of the ditch-to the half-moon, the 
enemy might take advantage thereof to try to enter it; but 
if the befiegers are upon their guard, they will find it eafy 
to repulfe them* even with lofs. 

The belt time for attacking the half-moon fvvord in 
hand, is by night* for the enemy’s fire is not fo lure then 
as by day. 

§ 16. 'The attack oj the Bq/lions. 

Whilst the befiegers endeavour to poffefs thcmfelves of 
the half-moon, they work the fame time at the defeents into 
the ditch, which are made nearly towards the third part of 
the faces, reckoning from the flanked angle of the baftion. 
A’defcent may be effedfed at each face of the two baftions 
in the front of the attack, as in n, n, Plate DXXXIII. 
fig. 6. or, according to the more general cuftom, only op- 
pofite the faces in thfe front attacked. The manner of pro- 
ceeding is much the fame as in the defeent and paffage over 
the ditch of the half-moon, whether it be dry or wet ; that 
is, if it be dry, a Tap is carried into the ditch, from the 
opening of the defeent to the foot of the breach, and ftrong- 

ly covered towards the oppofite flank.. If the ditch be full Of s 
of water, it is paffed over on a bridge of fafeines, conftrirc- 
ted in the fame manner as in the paffage over the ditch of 
the half-moon. 

_ The batteries created on the ridge of the glacis for ma. 
king a breach in the face of the baftions, muft fire againft 
that part of the faces where the breach is to be effedWd, and 
fire all together, as was mentioned in the article of the at- 
tack of the half-moon ; and when they have made a breach 
fufficient to attempt the attack in front, feme of the guns 
muft be kept to batter the upper part-of the breach, and 
fome muft be removed to the back of the platform, and dif. 
pofed in fuch a manner as to be able to annoy the enemy, 
whenever they prefent themfelves towards the upper part of 
the breach. All this is done during the defeent and paffage 
over the ditch. Mines are alfo made ufe of to w-iden, and 
fometimes even to make the breach. 

To fix the miner to the wall when the ditch is dry, a 
lodgment is made near the opening of the defeent, to pra- 
ted. him from thence againft the fallies of the befieged. 
1 hen the wall is broke with cannon, as near as pofiiiffe to 
the bottom of the ditch, in order to get under the galleries 
which the befieged may have built vwithinlide the. baftion. 
h n opening of five or fix feet may be made with the can- 
non, to lodge the miner that removes the rubbifh, and makes 
room for one or two of his comrades, who are to afiift him 
to get rid of the earth in the gallery. When the ditch is 
dry, and the ground will admit of it, the miner fometimes 
gets under it by a fubterraneous gallety, which leads him 
to the foot of the wall ; but if the ditch be filled with wa- 
ter, it is not always the cuftom to wait for the completing 
of the paffage over the ditch, before the miner is fixed to 
the face of the baftion. The wall is pierced with cannon, 
in the manner before mentioned, but a little above the fuj- 
face of the water, to the end that the miner may not be in- 
commoded in this gallery ; and he is fent over in a Little 
boat, to place bimfelf in the hole. The miners relieve one 
another every two hours, to carry on their work with more 
fpeed ; that is, to complete and finiftr their mine. At the 
fame time, the enemy will ufe various artifices to obftrudt 
them. 

When the miner has pierced the wall, he makes behind 
it, on both fides of him, two fmall galleries, from 12 to 14 
feet, at the end of which he places, on both fides the galle- 
ries, two mines, namely, one within the breadth of the wall, 
and the other funk 15 feet under the rampart. A common 
train is given to thefe four chambers, which taking fire at 
one and the fame time, wull produce a very large and fnaci- 
ous breach. 

When there are countermines under the rampart, and 
along its revetement, care muft be taken to feize them, and 
to drive the miners from thence. For this piirpofe M. Gou- 
lon propofes to fpring four fougaffes* near them, in order to * ge, 
bnrft them ; when this is done, he is for entering it with^A. 
10 or 12 grenadiers, and as many foldiers, commanded by 
two ferjeants; part of thefe grenadiers fhould have each four 
grenades, and the reft fhould. carry four or five bombs, of 
which three only fhould be chaiged, the other two with fti- 
fees-only. The two ferjeants ftiould begin with attacking 
the countermine fword and piftol in hand, and the grena- 
diers fhould follow them. If the befieged do not appear to 
defend their countermine, a lodgment is quickly made with 
land-bags. This lodgment coniifts of no more than a goo 1 

traverfe, 

(d) The reduit is a fmall half-moon conftrutfted within the other. It ufually coniifts of a fingle wall with lodp-hoks; 
but in Landau, Nettfbrifac, and fome other places, the reduit is conftrufted with a rampart and parapet like the exter- 
nal hiilf-mooa. 



tm 
’ait! 
Of ii|ls 

V7 W 
traverfe, which entirely flops up the gallery of the counter- 
mine, towards the fide from whence the enemy may come. 
If they attempt to oppofe this operation, the grenadiers 
flrould throw their three loaded fhells, and retire quickly 
with their comrades, to prevent being hurt by the effeft of 
thofe (hells ; for the fmoke they make in burfting, together 
with the folihtersj mnft unavoidably oblige the enemy to 
quit the gallery for fome tone : but as foon as they have 
produced their efFcd, the feijeants and the grenadiers, with 
their comrades, muft immediately return, and work as hard 
as poffible upon the, traverfej in order to (lop up the gadlery. 
If the beiieged ftill perfift in interrupting this w’ork, the 
grenadiers muft throw the two fhells With tuiees only, which 
will oblige the enemy to retire quickly ; and as no harm is 
to,be apprehended from them, which is more than the be- 
fieged can tell, the befiegers continue to finifh the traverfe. 
Even openings or loop-holes are made, in order to fire upon 
the enemy, in cafe they fhould appear again in the part of 
the gallery oppoftte the traverfe. _ 

When there is no gallery or countermine behind the 
walls, or when there is one which cannot eafily be come at, 
the miner fhould leave no means untried to diicover it_; and 
at the fame time he ought to ufe the utmoft precaution to 
prevent being furprifed himfclf by the enemy’s miners, who 
will attempt to fmother him in the gallery, and to deftroy 
his works : therefore the bufinefs of a miner requires great 
art and cunning to avoid the fnares of the enemy. “ A mi- 
ner (fays M. de Vauban in his Memoirs) ought to liften 
frequently to difeover whether there are any at work under 
him. He ought to found with his augre towards the place 
he hears the noife come from ; but the enemy often make a. 
noife on one fide, while they are at work on the other.” it 
their miner draws too near, a fmall mine muft be made to 
ftifle him in the gallery ;• which may be effebted thus : A 
hole of five or fix inches diameter, and fix or feven deep, is 
made on that fide of the gallery where the enemy is heard ; a 
cartridge of the fame fize, and containing about to or 12 
pounds of powder, is put into it : tue hole or opening to- 
wards the gallery is flopped dole with a ftrong tampion, 
which is immediately applied to the cartridge, and Support- 
ed by ftrong planks well buttrefled : this powder is let on 
fire by a fufee, which pafies through a hole made in the tam- 
pion, and communicates with the powder in the cattiidge. 
if the callery of the enemy’s miner is within fourarr five 
feet of this powder, it will undoubtedly burft, and the miner 
will he either killed, or obliged by the fmoke to retire. 

Another way of burfting the gallery of the befieged, 
when it is at no great diftance, is to put feveral fhells on the 
fide where the enemy’s miner is at work, and to range 
them in fuch a manner that they fhall have their effecl. 
When the miners are at work in fearch of one another, they 
have great iron borers, with which they pierce th_ interv/.l 
betwixt them, to find, as- near as they can, their-diftance 
from one another. The miner muft be very vigilant, and 
as icon as the borer is withdrawn, he, fhould clap a piftol 
into the hole, which, when well direded, and fired by a 
man of refolulion, ieldom fails, as M. Vauban aftu ms, to 
kill the miner. The firft fhot ought to be followed by 
three or four more; then the hole fhould be cleaned with 
the borer, to prevent the enemy from flopping it up on 
their fide : and^ this is a matter of importance, tor it will 
hinder their miner from continuing his work m that fpot, 
and oblige him entirely to abandon it. Thete and many 
other ftraiagems, which may be feen in the Memoirs 01 M. 
Vauban, plainly fhow that the bufinefs of a miner requires 
not only addrefs and cunning, but likewife great courage 
and refblution, to guard againit and remove the feveral 00- 
ftacles that may be thrown in his way, with a view to pte- 
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vent the progrefs of the works committed to Ins direction ; 
he may eafily guard agatnft them when he is undermoft ; 
but if it be otherwife, his fituation is extremely bad. In 
order to know for certain whether they are at work un- 
dei the gallery, the miner generally makes uie of a drum 
with fomething upon it, and then the fhaking cf the eaith 
mu ft occahon a kind ©f trembling, which will difeover that 
they are at work underneath. Sometimes he liftens with his 
ear to the ground ; but the fluttering of the drum is the fu- 
reft way. _ n ru° 

While the miner is working upon the conftniction o. his 
gallery,-the befiegers muft be employed in demolifhing. all 
the works of the enemy, and dilabling them from defending 
or repairing the breach. With this view a continual fiie is 
made acamtl the bleaches, which will hinder the befieged 
from fliowmg themfclves in that part, and from advancing 
to fee the works which may be made in the ditch or at the 
foot of the breaches. If there is a tenaille before the cur- 
tain, batteries are placed in the re-entering places of arms 
of the covert way of the half-moon, which plunge into the 
tenaille, and hinder the enemy from making ufe of it to dif- 
turb the oaffage over the ditch. And in order to filence 
them farther, another battery of mortars may be ere&ed, 
in the moft advanced lodgment of the gorge of the half- 
moon ; which battery being well ferved, will render it too 
dangerous and inconvenient for the befieged to abide there, 
fo as to have the attention requifite for obftrudting the pai- 
fage over the ditch. 

But fometimes the enemy will make oblique embrafures 
in the curtain ; and from thence they fire on the lodgments 
of the covert way, fo as greatly to incommode both thofe 
lodgments and the opening of the defeent into the oitch. 
The way to prevent the effect of thofe batteries, is to en- 
deavour to deilroy them with fhell*: and, when the grouno 
will permit, to enfilade the curtain with ricochet firing, 
hour or five pieces may be alfo placed on the upper part, 
of the flanked angle of the half-moon; in which pofition 
theyr can fire diredtly upon the curtain, and plunge iqto the 
tenaille and the poftern,' by which the enemy keep a commu- 
nication with the drfeh when it is dry.' 

Let us fuppole that the paiFages over the ditch are M 
nifhed, fo as to be fit to walk over; that the cannon or the 
mines have made the breaches fuilicientiy wide for the ax- 
fault ; that the afeent is made fmooth, and that tne befie- 
geis can eafily mount to the top of the breach; then they 
may lodge themfe.lves there, by following either Oi Uie two 
methods mentioned in the article of the hak-moon. 

If the enemy have made no retrenchments in the infide of 
the baftion, they will hardly venture to ftand an affault, as 
this would only expofe the place to be carried iword in 
hand, themfelves to be taken prifoners of war, and the town 
to be plundered. Therefore every thing being ready for 
the affault, they will beat the chamade, that is, they will de- 
lire to furrender on certain terms. 

When a refolution is taken to attach, the baftions while 
the mines are making and charging, a coniiderabie heap of 
materials is laid up in the lodgments neareft the breaches, 
that they may be handed readily for the conftru&ion of tae 
lodgment, as! foon as the enemy is driven away. Every 
thing being prepared to fet fire to the mines, all the grena- 
diers of the army are ordered to march to the affault ; and 
they are to be iuppprted by a fufficient number of detach- 
ments, that the enemy may not be able to make a Hand, 
fi’hefe troops being ready, the mines are (prung ; and as 
Lon as the dull is a little laid, the grenadiers, com- 
manded to march and to mqunt foremoft, move on to the 
foot of trie breach ; and when they get there, they mount 
immediately with their bayonets fixed, and are Mav/ed nj the. 



Of Sieges, the red of the "troops that are to fupport them. The ene- 
my will not fail to make ufe of their mines, ir they have any 
left ; and will likewife throw all kinds of combnftibles, to 
make the befieoers pay as dear as poffible for the ground 
which the bdieged will be obliged to yield in the upper 
part of the breach ; for yield at length they mud, and the 
fupcrior numbers of the befiegers mull furmount every ob- 
ftacle. 

As foon as they are beaten away, and have abandoned 
the upper part of the breach, the befiegers muft fet about 
making a lodgment ; which will confiit at firil of a kind of 
arc of a circle, the convexity whereof is turned towards the 
enemy, if there is a breach in the faces of the two baftions, 
otherwife it will only be made on the upper part of the 
breach. The breaches are to be all ftormed at the fame time, 
by which means the refiftance of the enemy will be divided. 
This whole time the batteries and lodgments are to fire 
with all the vivacity poffible againft the feveral defences of 
the enemy, and againft every place they are in and that can 
be fired againft, without annoying the troops that are {form- 
ing the breaches. 

The lodgment on the breach being made, the faps are 
carried on to the right and left towards the centre of the 
baftion, and difpofed in the manner as in Plate DXXXV. 
fig. 5. baftion A. Cannon are brought upon the breach to 
batter the inner retrenchment, the ditch is pafled over here 
alfo, and a lodgment is made upon the breach in the manner 
mentioned in regard to the baftions. 

If behind this firft retrenchment there be a fecond, the 
enemy, after being forced to quit the former, retires to the 
latter to capitulate. There they are to be attacked as in the 
former retrenchment, and at length they will be forced to fur- 
render. It is very rare to fee a defence carried fo far as we 
have here fuppofed; but it was incumbent upon us to make 
this fuppofition, in order to give an idea of what is proper 
to be done, (hould the enemy refolve to defend the place 
to the laft extremity. 

§ 17. Attach of a place covered ‘with Fore-ditches, Lunettes, and 
other Outworks, &c. 

In order to give a more Ample idea of the operations 
©f a fxege, we have explained and applied them to a place 
that had no other outworks than half-moons and a covert 
way : but a greater number of works will make no altera- 
tion in the principles here eftablifhed: to take and keep 
poffeffion of thofe works, the befiegers have only to follow 
the fame rules ; which we fhall fhow in a few words. 

Let us fuppofe a place furrounded by a fore-ditch, and a 
fecond covert way, Itrengchened with lunettes, and fnppofe 
the front by which it may be attacked is covered with a 
horn or crown work, &c. 

Fivft of all the trenches are to be opened as ufual, in order 
to come to the foot of the glacis of the fecond covert way; 
the ricochet batteries are to be placed on the produced face's 
of the works attacked, and of their defences; the faces of 
the lunettes of the front attacked ought to be enfiladed by 
the ricochet batteries. 

The fecond covert way is taken in the fame manner as 
the common covert way ; and then, if the fore-ditch is full 
of water, a good lodgment is to be fecured along this ditch, 
and batteries are to be eredled to make a breach in the lu- 
nettes, if the enemy do not think proper to quit them. It 
is very difficult for them to maintain themielves in thofe 
works, when their communication is feen ; and they can 
hardly avoid being feen, when a lodgment is made all along 
the fore-ditch. Be that as it may, fuppofing that they are 
lined with ftone-work, or only with turf, that they are frai- 

.fcd and pallifaded, and that the enemy are obllinate in their 

defence, a breach may be made in them, by placing fome Ofsi« 
cannon oppofite the middle of the faces, and the ditch may —nr 
be pafled over by filling it with fafeines or fome other ma- 
terials. As it is a great deal fmaller than that before the 
body of the place, it is much caller to pafs. 

When the befiegers have made themfelves mailers of the 
lunettes which cover the front attacked, they begin to think 
of paffing the fore-ditch. This is a very difficult talk, be- 
caufe it is performed under the grazing fire of the covert 
way ; but this fire ought to be checked by the ricochet bat- 
teries, which fhould plunge into the covert way on every 
fide. This ditch is croffed near the faliant angles of the 
glacis. It is always to be underftood, however, that there 
is no poffibility of croffing any ditch without a good epaule- 
ment of fafeines, to cover the paffage on the fide which is 
feen by the place, or by the works that defend it. 

When the lodgment is entirely finifhed on the covert way, 
then the other attacks are carried on in the manner before 
explained. 

There are places which, without any fore-ditch, have lu- 
nettes oppofite to the faliant and re-entering angles of the 
glacis, which are alio enveloped by a fecond covert way: 
fometimes they are vaulted and bomb-proof, as at Luxem- 
burg; and fometimes they have only a ditch, a parapet, and 
a covert way. 

Thofe which are vaulted and bomb-proof are very diffi- 
cult to take ; becaufe the ricochet firing and the bombs-can 
do them no mifehief. In that cafe they muft either be 
turned, or be taken by mines. 

A work is faid to be turned, when the befiegers get be- 
tween that work and the place, and fo cut off their commu- 
nication. Sometimes the lunettes have communications un- 
der ground, and then there is hardly any other way of dri- 
ving out the enemy but by mines. This is tedious work ; 
but there is no remedy for it. 

The lunettes and the ditch are always defended by 
branches of the covert way, with which they have alfo a 
communication, like thofe of the lunettes, A, A, Plate 
DXXXVI. fig. 1. 

This plate, which reprefents part of Landau and its at- 
tacks in 1713, may ferve to give an idea of the manner in 
which a work is turned. The advanced lunette B, as well 
as the work C, called a tenaille, are turned ; that is, the 
trenches cut off the communication betwixt them and the 
place. 

When this communication cannot be cut off, there will 
be often a neceffity for attacking the lunette and covert 
way at the fame time ; and the reafon is, becaufe though 
the enemy ftould be obliged to abandon the lunette, yet lo 
long as they are mailers of the covert way, they have it in 
their power to return and retake it. Therefore, the fure 
way of keeping poffeffion of it is to drive the befieged out 
of the covert w ay, at the fame time that they are forced to 
quit the lunette. 

The garrifon may avail themfelves greatly of mines for 
the defence of thefe fmall outworks, fo as to oblige the be- 
fiegers to pay very dear lor their acquifition, and be a long 
while in making it. But they muft puifue the lame me- 
thods as the befieged ; they mu ft dig deep into the earth, 
they muft endeavour to deftroy the enemy’s mines, to blow 
up their galleries, and to make themfelves mailers ot the 
lower ground. This is an effential point, without wThich 
the enemy may blow up and deltroy the lodgments feveral 
times. The celebrated M. de Valiere, in a DhTertation on 
Mines, at the end of the third volume of M. h'olard’s Com- 
mentary on Polybius, (hows, that in a ground 25 or 30 feet 
deep, the enemy may be blown up twenty times. There- 
fore it is impoffible to be too cautious in endeavouring to 
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get under the gallery of the befieged, in order to prevent 
the mifchief they may do by their great number of mines. 

Tn the neighbourhood of fome places there are a fort of 
fmall half-moons, called redoubts. When they are diftant 
from the place, the enemy cannot maintain themfelves there 
without ex poling their troops to be taken prifoners of war; 
but when they are covered and defended as they ought to 
be, and judicioufly lituated, they are an ebjedt worth at- 
tention. Endeavours ought to be ufed to cut off the com- 
munication between them and the place, and to oblige the 
enemy to abandon them by throwing in Ihells ; it may even 
be proper to affault them and drive them out fword in hand, 
provided they are not fo near the place as to receive power- 
ful fnccours, and be able to withftand the attack. It is a 
matter of confequence to get rid of thefe fmall outworks as 
foon as pofllble, becaufe they may be of great hinderance to 
the progrefs of the attacks, by having a view of the trenches 
from the flanks, and enfilading them, &c. 

In fome fieges, when the garrifon are obffinate in their 
defence, fmall outworks are made at the foot of the faliant 
and re-entering angles of the glacis ; thefe confift only of a 
parapet raifed at the foot of the glacis upon ihele angles, 
each fide of which has about 10 or 12 fathoms. Thete 
fmall works are called arroivs. They may be feen in 
A, A, A, Plate DXXXVI. fig. 2. They communicate 
with the covert w^ay by a pafiage pierced on the ridge of the 
glacis, and pallifaded on both lides. At the entrance of 
this paffage is conftrufted'a traverle B, generally called the 
tambour, wdiich hinders the befiegers from being matters of 
the arrow, or diicovering the infide of the place of arms be- 
longing to the covert way. 

To prevent the effeft of thefe arrows, the belt method 
is to ply them wwll with ricochet batteries, and with fhells 
thrown in alio d ricochet. Stone mortars may likewile be 
made ufe of, to annoy the enemy in their arrows ; for as 
thefe works are but imall, the ftsne mortars produce a very 
good effeft. We have already taken notice of almofl all 
the works the befiegers may meet with beyond the covert 
way ; there remains, therefore, only to fee the manner of con- 
dufting the attacks of the other outworks molt commonly 
ufed in fortified towns. 

$ 18. Attach of a Horn-work* 

A HORN-wrotk is nothing more than the front of a forti- 
fication, which projects into the field, and is joined to the 
place by two long fides. It is placed oppofite to the cur- 
tains, and fometimes alfo to the baftions. The befiegers 
fhould endeavour, as much as pofiible, to avoid attacking 
the fide covered b} thefe works, becaufe they are very dif- 
ficult to take, and of courfe w ill greatly lengthen out the 
fiege. But fuppofing there is an abfolute neceffity for at- 
tacking the place on the fide covered by a horn-work oppo- 
fite the baftion, and that this horri work has an half-moon 
oppofite to its curtain ; The trenches and parallels are to be 
made in the ufual manner ; the fame method is to be uttd 
in regard to the ricochet batteries, which will alfo enfilade 
the branches of the horn-work. The taking of the covert- 
way of the half-moon, and of the half baftions of the horn- 
work, is carried on in the fame manner as the attack of the 
half-moon, and the two baftions of the body of the place. 
There remains, therefore, only to fhow how the lodgments 
are to be made in this work. We will fuppofe that there 
ere two retrenchments withinfide, as in Plate 1DXXXV. 
fig. 5. 

When the lodgments towards the point of the half ba- 
ftions are finifhed, fome guns are to be planted there, in or- 
der to batter the face of the oppofite baftion ; and they are 
to be placed over-againft the lodgments of the flanked angles 
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of the half baftions. Thefe lodgments are to be extended on Of 
both fides towards the curtain, along which Taps are carried 
on ; as alfo towards the orillon of the half baftions, if they are 
made with orillons: this will form a kind of imall parallel, the 
fire of which will help to cover the lodgments in front, in 
cafe the enemy fhould make any failles to deftroy them. In 
large fortifications, fuch as horn and crown works, the lodge- 
ments ought to be carried on with the greateft circumlpec- 
tion, in order to be able to fupport them againft every attack 
of the enemy. 

As all thefe lodgments are commanded by the baftion, it 
will be requifite to dig the Taps fufficiently deep, fo as to be 
fecure againft their fire ; and likewife to make traverfes near 
enough to each other for the fame effedl^ 

If the baftion can be battered in breach from the rampart 
of the half baftions of the horn-work, the befiegers will for 
this purpofe make ufe of batteries ererfted on thefe half-ba- 
ftions ; and for the fame end they will alfo plant a battery of 
fix or eight guns towards the middle of the curtain.— 
Should it be iaipoffible to fink fufficiently into thefe, fo as 
to batter the lower part of the revetement of the baftion,. 
ftill they might be ufefully employed in playing againft the 
enemy’s defences, and driving them out of their retrench- 
ments. When the lodgments are well fecured withinfider 
it will be extremely difficult for the enemy to continue in 
the retrenchments, without running the rifk of being made 
prifoners of war ; becaufe the communication between them 
and the place will become too difficult. They might in- 
deed, by means of a bridge level with the water, retire into 
the collateral half-moons r but at the fame time that the be- 
fiegers endeavour to make themfelves matters of the horn- 
work, they will alfo ftrive to get poffefiion of thefe .half- 
moons ; the taking of which muft inevitably follow that of 
this work. 

As foon as the enemy are entirely driven out of the 
horn-work, the befiegers muft poffefs themfelves of it by 
carrying on lodgments which fhall occupy its whole ex- 
tent ; and if there be any occafion to eredt batteries withmr 
in order to batter the baftion in breach, they are to be erec- 
ted along its counterfcarp, as maybe feen in 2 (ibid). 

Sometimes it fhall happen, that the ground of the infide 
of the horn-work will not permit lodgments to be extended 
there, as they are ranged in this figure, becaufe it may be 
too wet and marfhy, or elle’of too narrow a circumference. 
In that cafe there is no carrying on the lodgments but along 
the parapet of the front-of this work, and along its branches, 
if the breadth of the platform of the rampart of thefe 
branches will permit. It muft be made to defile by fre- 
quent zig-zags or turnings ; but if it be too narrow, the 
only way for the befiegers is to fink very deep, in order to 
defile from the fire of the place, and to cover themfelves by 
traverfes made very near one another. 

Explanation of Plate DXXXV. fig. 5. 

a, Cavaliers of the trenches, b, Batteries of ftone mor- 
tars. c, Batteries to breach the half-moon before the horn- 
work. d. Batteries againft the defence of this half moon, 
e, Pafiages over the ditch before this half-moon. /, Lodge- 
ments in it, g. Batteries againft the flanks of the horn- 
work. h, Batteries to breach the 'half baftions of the horn- 
work. i, Batteries againft its curtain. /, Lodgments in 
the half baftions and in the horn-work, m, Paffages over 
the ditch befr re the retrenchments in the horn work. 
Lodgments in thefe retrenchments. 0, Batteries againft 
the defences of the collateral half-moons, p. Batteries to 
breach thefe half-moons, q, Pafiages over the ditch before 
thefe works, r. Lodgments in the fame, s. Batteries to 
breach the reduits of the half-moons. t} PalTages over the 

ditch. 



$€4 ' WAR, parti^ 
Of sieges, ditch before the redaits. ti, Lodgments in the reduits. x, 

W Qp fafeines, or a road to carry the cannon to the 
horn-work, y. Batteries againft the defences of the ba- 
flion A. c, Batteries to breach this baflion. B, Paffages 
over its ditch. C, Lodgments in the baftion A. D, 
lodgments on the border of the ditch before the retreneh- 
-rnentTof tire baflion A. E, Paffages over the ditch before 

- -this retrenchment. 
Plate DXXXVII. reprefents the plan of the lodgments 

made in the horn and crown work of Phihpfburg in 1734" 
A great deal more might be faid in regard to all thefe 

articles ; but for the particulars, we refer the reader to the 
Memoirs of M. de Vauban, which drfplay the whole extent 
yf genius of that great man, and fhow how capable he was 
of finding out expedients for furmounting all obftacles ari- 
iing either from foil, fituation, or different manners of forti- 
fying- 
§ 1 g. To prevent fuccours from being thrown into a town be~ 

Jieged. 

Not to interrupt the thread of the ufual operations-of 
a fiege, we have fuppofed that the general had taken every 
necelfary meafure to guard againft all the attempts of the 
enemy, and to fecure fuccefs by the great fuperiority of 
his forces. Sometimes, however, it may .happen, that an 
enemy who was looked upon as too weak to relieve the 
place, (hall prepare to attack the army of the befiegers, 
either in confequence of drawing out moft of the troops 
from the neighbouring garrifons, which are leaft expofed, 
or of having been reintorced from fome other part.^ In fuch 
cafe, there are two ways to follow. The firft is, to wait 
for the enemy in the lines, and to hinder them from break- 
ing through : the fecond, to leave part of the army in the 
lines, in order to carry on the fiege, and to oppofe any 
fallies of the garrifon } with the other to go and meet the 
enemy, and fight them out of the lines. 

Both thefe ways are fupported by the opinion of differ- 
ent generals; but the latter feems to have the moft general 
approbation. 

The inconvenience of waiting for the enemy in the lines, 
is the uncertainty on which fide he intends to direct the 
attack ; for which reafon the befiegers are obliged to be 

• equally ftrong in all their polls; and when the line is very 
extenfive, the troops are at too great a diftance from one 
another, to make any confiderable refiftance on the fide 
where the enemy forms his attack. Moft lines of circurn- 
vallation, that were ever attacked, have been forced; io 
that both reafon and experience feem to eilablifh it as a 
maxim, that it is preferable to go and meet the enemy, and 
not to let him come within reach of the lines. 

Without pretending, however, to determine fo impor- 
tant a matter, it feems, that when a line is not very exten- 
live, it may be defended to an advahtage. And, firft, 
it is beyond all doubt, that if the troops behind the line 
■knowhow to avail themfelves of the feveral circumfiances in 
their favour, their fituation is in many refpecls preferable 
to that of the affailants. The latter are expofed to the fire 
of the line for a very confiderable time before they can 
come up to the border of the ditch. This ditch muft be fill- 
ed up : and all the while they are expofed to the fame fire, 
which muft kill a great many of their men, and throw their 
troops into fome confulron. And when they break into 
the line, they can make but a very narrow front; for which 
reafon, they may be charged both in front and flank by the 
troops within ; who, if they do their duty, muft drive them 
into the ditch. For, fuppofe the firft line, of the defendant’s 
infantry next the ditch fiirndd be obliged to give way, the 
Jharfe that are behind them may and ought to fall ..upon the 
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enemy’s foot that have pierced' through the'line; and as Of %, 
the latter cannot force their way but in fome confufion, the '~*v- 
former may eafily drive them out again. We may there- 
fore conclude, that if the troops are fenfible of the many 
advantages of a good line, and are determined to defend 
it ; if the feveral parts are likewife well fupported, and 
all the neceffary precautions have been taken to prevent be- 
ing furprifed; it will be extremely difficult for the enemy 
to force it. 

Thus, at the fiege of Philipffiurg, in 1734, prince Eu- 
gene reconnoitred the lines of circumvallation, and found 
them (o well difpofed, that he never once attacked them. 
They formed a kind of irregular femicircle round the place, 
of which the Rhine might be confidered as the diameter. 
They were defended by a kind of fore-ditch, and by wells 
betwen this fore-ditch and the lines, as may he feen in Plate 
DXXIX. If the prince had attempted to pafs over this 
ditch and thefe wells, he would have loft a great number of 
men by the fire of the .lined. The wells were io near to one 
another, that there was no poffibility of paffing between 
them : they muft have been filled up, as well as the fore, 
ditch, with fafeines ; which would have been too tedious 
and dangerous an enterprife. 

In fuch a fituation, therefore, the befiegers may wait 
quietly in their lines ; but if they ftiould be of fo great an 
extent, as not to admit of being equally guarded, then it 
feems to be the fafeil way to draw out the troops, and meet 
the enemy, as marfhal Tallard did at Landau, in 1703. 
After he had defeated the army which was marching to the 
relief of the place, lie returned and finifhed the fiege. The 
duke of Vendome afted juft in the fame manner at the fiege 
of Barcelona, in 1697. Having had intelligence that the 
marquis of Valefco, viceroy of Catalonia, was preparing to 
attack him, he went out to meet that general, gained a com- 
plete vi&ory, and returned afterwards before the place, 
which was obliged to capitulate. 

At the fame time, we muft allow that the fafeft way to 
conduct a fiege, is to have a good army of oblervation ad- 
vantageoufly polled fo as to cover the fiege, and be near 
enough to receive fuccours from the troops employed be- 
fore the town, fhould the enemy come to a refolution of 
giving battle. 

Ir the enemy do not think proper to attack the befie- 
ging army, they may probably try to throw in fome fmall 
fuccours of troops and ammunition into the town. The 
way to prevent them is to make the circumvallation very 
exa£l, and not to leave an opening in it, under any pretext 
whatfoever. 

The enemy may likewife attempt the raifing of the 
fiege, by making themfelvea mailers of the fpot, or place, 
from whence the befiegers draw their provifions and am- 
munition. But before a general lay fiege to a town, he 
fhould take all the necefTary precautions for lecuring his 
magazines, covering his convoys, and guarding the feveral 
pefifs through which the enemy might march to attack him. 

Another expedient the enemy may think of for raifing 
the fiege, is to attack fome place of importance, which the 
befiegers have an interefl in preferving ; in order to engage 
them to march to its affiffance, and to abandon the fiege 
they have in hand. But this expedient ought to have been 
forefeen, and every precaution taken to prevent it. How- 
ever, fhould the enemy find means to engage in an enter- 
prife of importance, and which requires an immediate relief, 
it a general thinks there is not time fufficient to take the place 
he has laid fiege to, and at the fame time to-oppofe the ene- 
my’s defigns, in that cafe, he may raife the liege ; but for 
fo doing, there fhould be very cogent reafons. When king 
William laid fiege to Namur, in 1695, marfhal Vifleroy, in 

order 
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gjLJ order to divert him from hispurpofe, fat down before Bruf- 

fels, thinking he fhould oblige that prince to march to its 
relief, and abandon his enterprife againft Namur ; but king 
William chofe rather to fuller that city to be bombarded, 
than to relinquifh a very important conqueft, in which he 
was in a manner fure of fucceeding. 

Sect. II. Of Defence. 

( I. Of the Troops and Jlmmunition tulth which 
Town ought to be provided. 

fortified 

As the goodnefs of the works, when a place is well pro- 
vided with troops, ammunition, and provilions, is what en- 
ables it to hold out againft the attack of an enemy ; fo the 

i want of any one of thefe three articles will not permit all 
[ the advantage to be reaped that was propofed in fortifying 

a town. Men are properly the foul of a defence ; and with- 
out them the bell fortifications in the world are not able to 
make any great refiltance againll the enemy. 

Therefore we muft firft of all lay down as a maxim, that 
a governor cannot make a good defence, unlefs he hath the 
number of troops necefiary for defending the feveral polls, 
and obliging the enemy to pay dear for them. Immenfe 
firms are expended in fortifying a place, in order to Hop a 

, llrong army with a fmall force : but what rcfiftance can the 
place make without exerting a brilk fire ; and what will 
thole heaps of walls avail, if they are not defended ? The 
garrifon of a town befieged ought to have a realonable 
flock of provifions, in order to fupport themfelves under 
the fatigue of military duty ; they ought alfo to have 
powder, arms, and generally every thing that is requifite 

1 to annoy the enemy, and to Hop the progrefs oi their ope- 
rations. 

It i's not very eafy to fettle the number of troops necef- 
fary to defend a town ; the nature of the ground on which 
the place is fituated, and the number of outworks, ought to 
determine the ftrength ol the garrifon. M. Vauban in his Me- 
moirs reckons, that in a place regularly fortified with good 
ballions, half moons, and covert-ways,, we Ihould allow 500 
or 600 men to each baftion : That if the town has horn- 

I works, 600 men may be likew’fe affigned to each of thefe ; 
and in proportion for the other outworks, according to the 
relation which their defence may require to that of the 
horn-work ; and the horfe Ihould be the tenth part of the 
number of the infantry. 

This being premiled, fuppofe a place has fix baftions, 
there mull be a garrifon of fix times fix hundred foot, 

1 which makes 3600, and the tenth part of that number in 
horfe, which makes 360. Hence a fulficient garrifon for 
fuch a place will be 3960 men. 

In order to compute, as near as poffible, the quantity of 
ammunition and provilions that may be required for fuck a 
garrilon, we mull calculate how many days they will be able 
to maintain a fiege. The following are M. Vauban’s re- 
marks on this tubjedl. 

For the invefting the place and the tracing the Days, 
lines . - - - 4 

For the opening of the trenches to the attack of 
the covert-way - - 9 

For the attack and taking of the covert-way, and 
making lodgments in it - - 4 

For the defeent and paflage over the ditch before 
the half-moon - - 3 

For fixing the miners, or for the batteries till the 
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For taking and fecuving the interior part of the 
half-moon 

For the paffage over the great ditch before the 
two baftions, fuppofed to be begun before the 
taking of the half-moon 

For fixing the miners, or eredling batteries on 
the covert-way, to lay the place open and make a 
reafonable breach 

For the defence and fupport of the breach after 
the place is laid open 

F01 the miftakes which the enemy may happen 
to commit, and their negledl in their works 
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making of a reafonable breach 

Carry over 
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Total of the defence 
In this defence it is plain we fuppofe a town to be forti- 

fied only with half moons and a covert-way j but if the 
half-moon had a reduit with a revetement and rampart, it 
might hold out four days longer. If there were retrench- 
ments in the baftions, they might retard the taking of the 
place five or fix days. If the ditch was ftrengthened with 
tenailles and caponiers, the paffage over it might be pre- 
tradled two or three days. If there was a good horn- 
work, or lome other like fortification properly ftrengthened 
with a half-moon, a covert-way, and retrenchments within 
the work, the taking of it would coft about 12 or 14 days. 
If this work had tenailles, the paffage over its ditch would 
be later by two or three days. If there was a forc-ditch 
and a fecond coverty-way, the progrefs of the attacks 
would Hill be lets rapid, and we might reckon 10 or 12 
days for the taking of this fecond covert-way and the paf- 
fage over its ditch. If there were redoubts near the placs, 
they would dill protraA the takmg ol it for fame days. 

From this eftimate, though not very exaft, an idea may 
be formed of the duration of a fiege : a point abfolutely 
necefiary for fecuring, at leaft, a fufficienr quantity of am- 
munition during the time ; we fay at leaft, becaufe it is 
always prudent, if poffible, to have a greater quantity of 
ammunition than is fuppofed to be wanted. When once- 

the number of the garrifon, together with the duration of 
the fiege, is fixed, it is then very eafy to calculate the quan- 
tity of powder and ammunition with which the place is to 
be provided^ 

It is judged, that to be well provided with cannon, eight 
pieces fhould be allowed to each baftion. Therefore in.a 
place of fix baftions there ought to be 48 pieces. 

Asa town is never attacked on all fides, and there are 
feldom above two or three attacks at the moft, the cannon 
belonging to thole bullions that are not attacked, ferve to 
ilrengthen the baftions attacked, and they are placed alfo iu- 
the-outworks of the fronts attacked; 

Among the cannon for the defence of the town there 
Ihould be fome of 24, of < 6, of 12, of 8, and of 4 pounders, 
and even of 2 and 1. The latter are of very great fervioe, 
becaufe of their being fb convenient to remove with eafe, 
and with few men, from one place to another; for this 
difturbs the enemy, who find, it difficult to deftroy thefe 
fmall pieces. The largeft ferve to fire againft their batteries 
and their works. The imall ones are carried to the out- 
works, and to the covert way, from whence they are fired rn 
barbette. It is cuftomary to make ule of fea carriages for 
thefe fmall pieces. 

Betides cannon, the town ought to be provided with a 
great number of wall guns, carabines, mulkets, &c. We 
are to fuppofe that moll of the ordinary arms will be broke 
in the iervice, and therefore care mull be taken to provide 
new ones when wanted.. 

The number of mortars neceflary may be Cilinrated. at 
5 G ’ two 
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[ep'c*. two to every baftion. They triufl. be of different bores, of 

' i 2 and 8 inches diameter. There ought alfo to be feveral 
ftone-mortars. . 

The garrifon of a place of fix baftions, confifting, as we 
have already obferved, of 3600 foot, are to be employed or 
diftributed in the following manner. 

We fhould, firfl of all, reckon about 600 foldiera wound- 
ed and fick, in the firft 12 or 15 days of the fiege, and for 
the fervice of the batteries, the removing of ammunition, 
&c. And then there will remain 30:0 for the defence of 
the place. 

Thefe are to be divided into three equal bodies; one 
for the guard, the other for the biovac under arms, ready 
to march on the firft notice where wanted, and tiic third to 
reft- . c 

The horfe are alfo divided into three bodies like the toot; 
that for the guard is chiefly placed on the right and left of 
the attack ; that for the biovac is generally quartered by 
brigades, in different parts of the town, where they may be 
of fervice, either to keep the inhabitants in awe, or to be 
ready to aft in fallies. In regard to the third corps, who 
are to reft, their horfes muft be faddled in the day ; and the 
horfe or dragoons muft be ready to mount inftantly, fhould 
there be any occafion for their fervice. 

The guard of infantry and the biovac ought to be under 
arms, at the feveral polls affigned them in the works of the 
place ; and for the corps at reft, they muft be ready to fup- 
port the troops on guard, in cafe thefe fhould have need of 
their affiftance. . 

The guard of foot of 1000 men may be fubdivided 
nearly into three equal bodies ; two of which to defend 
the polls attacked, and the third the other pofts not at- 
tacked. And in regard to the two firft, they may be fub- 
divided alfo into three equal bodies ; two of which are to 
fire the firft two hours of the night, the other is to relieve 
one of them at the end of that time, the next is relieved 
two hours after ; and fo on alternately, that there may be 
always two thirds of this guard in action, and the other 
third at reft. . 

There is no occafion for fo brifk a firing by day as by 
night; becaufe the befieged are more capable of feeing 
what the enemy are about, and of oppofing their attempts ; 
but in the night nothing but a ftrong cannonading can 
guard againft their enterprifes. By day the troops fire from 
between bafkets, fand-bags, or gabions, placed on the upper 
part of the parapet, to the end that being under cover they 
may take better aim at the enemy. 

As the moft perfect fortifications cannot hold out long 
without the neceffary ammunitions, too much care cannot 
be taken in regard to this article. 

“ The ancients, fays Mr Folard, were accuftomed to lay 
in a great {tore of proviiions, when a place was threatened 
with a fiege; a ftore fufficient not only for three or four 
months, but for three or four years at leaft. This they 
vrere induced to do for two reafons; the fear of being 
blockaded ; and the inviolable law of defending themfelves 
to the laft extremity. The moderns take lefs precaution in 
rtfpeft to pvovifions, as well as to every thing die ; they 
think it fufficient to lay in a Hock for three or four 
months in towns of the greateft ftrength ana importance ; 
which is very wrong. I grant, indeed (continues Mr Fo. 
lard), that the law of holding out to the very laft extremity 
is looked upon as chimerical at prefent, and entirely left to 
the ancients: but it fhould be confidered, that an enemy 
well acquainted with the ftate of things will meafure the 
ftrength of the place by the quantity of provifions contained 
therein ; and making a calculation of the lofs of men in the 
attack, together with the expence of a long fiege, they will 
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choofe, if they are wife (and certainly they will gain by it in Ofsk 
the end), t© take it rather by blockade than by a fieie in 
form : at leall they will be fare of becoming mailers of it in 
three or four months through want of provifions; whereas 
a fiege may laft that time, if the garrifon are cbftinate. 
Such a town as Lifie in Flanders, and as Bergues, both of 
which are out of the line of communication of om frontier, 
cannot be too well docked with provifions. A wife and 
experienced minifter will vi&ual them at leaft for eighteen 
months, becaufe they may be blockaded. It is much the 
fame in regard to Strafburg and to Lan lau. The latter 
was never victualled for more than three or four months: 
how imprudent, therefore, mull it be to lay fiege to it, 
when it may be taken by a blockade almoft as foon as by a 
fiege, which is attended moreover with an infinite lofs of 
brave men, and a monftrous expence ?” 

Thefe reflections of M. Felard are very folid ; but cir- 
cumftances will not always permit a place to be io well pr«- 
vided as one could with. 

When a governor finds that the enemy threatens to lay 
fiege to aJ:own under his care, and that the place is in want 
cf the chief things necefiary for a vigorous defence, Jie is 
to exert all his abilities, in order to remedy this inconvenience 
as much as poffible. The greateft want of all is that of pro- 
viiions ; he muft therefore endeavour to get a fupply, both 
from the country and from the people of the town ; which 
is to be diftributed among the garrifon with the greatell 
economy. The ufelefs mouths fhould be all fent out, and 
an inquiry ought to be made after thofe who are fufpeCled 
of having hoarded any corn ; and upon paying them for 
it, or upon giving them fecurity of payment, they fhould 
be obliged to deliver it up for the fubfiftence of the garri- 
fon. 

Hitherto we have made no mention of the inhabitants; yet 
they may be rendered ferviceable in contributing to eafe the 
garrifon. The governor fhould make ufe of fuch workmen 
who exercife handicraft trades for every thing relating to their 
refpedive branches ; and thole who are not artificers, fhould 
watch the fire that may be kindled by the fhells and red-hot 
bullets ; they ought likewife to tranfpori the materials to 
the places affigned them; and even to work at the different 
retrenchments which the governor (hould think fit to order 
in the town, provided however that they be not too much 
expofed to the fire of the befiegers. An article of the 
greateft importance, in regard to the inhabitants, is to oblige 
them to lay in a flock of provifions.for fix months, and thofe 
that are able fhould be obliged to make ftill a greater pro- 
vifion, which wall be a refource to the garrifon when their 
own flock is exhaufted. 

§ 2. Necejfary Preparations for maintaining a Siege 

When a town is threatened with a fiege, the governor 
ought not only to take care to have a plentiful flock of am- 
munition and provifions, but moreover he fhould ufe all 
the precautions requifite for retarding the enemy’s ap- 
proaches, and rendering them more difficult and dangerous. 

He ought therefore to leave nothing in the neighbour- 
hood that may ferve to cover the enemy ; he fhould clear 
the adjacent country of all houles that are within reach of 
cannon-fliot, and fill up, if poffible,_ the caverns or holloa 
ways that may be concealed, or build fome redoubts and 
other works under the prote&ion of the place, by which 
they may be enfiladed. He ought to cut down all the 
trees; in a word, he fhould prevent the enemy’s having 
any cover within reach of the cannon of the place; he 
fhould fee that the fortifications be all in a good condition, 
and that the covert-way be well palifaded; in fine, he 
fhould caufe arrows to be built on the faliant angles of the 

glacis* 
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Siegn. glacis. Retrenchments may alfo be made in the re-entering 
-r"' place ; of arms of the covert-way, by raifing a parapet with- 

in them, and parallel to their faces, with a fmall ditch be* 
fore it. Nor fhould the galleries for the mines be forgot- 
ten: on the contrary, they ought to be begun betimes, and 
carried out into the country as far as the ground will per- 
mit : and chambers fhould be made under all the angles of 
the glacis. If there are any houfes within the rampart 
which may obftruct the defence, the governor ought to fee 
them demolifhed ; and nothing (hould be left, either within 
or without, which can any,,way be of fervice to the befiegers. 
If there are new railed troops, care fhould be taken to dif- 
cipline them well. 

The governor fhould alfo fee that the hofpitals be in a 
1 good condition, that the fick and wounded be taken care 
j of, nor think it beneath his chara&er to vifrt them himfelf, 
' and to let the ibldiers fee how greatly he has their prefer- 

vation at heart. This is the fureil way to gain their con- 
fidence and affe&ion, and to engage them to do their ut- 
moft towards defending the place. 

As it is now the cuftom to throw a great number of fhells 
into a town befieged, it is necefTary t® have vaulted places 
under ground bomb-proof, where part of the garrifon not 
on duty may reft in iafety. They are not fo much wanted 
|n large cities, where there are always different quarters fe- 

i cure from the enemy’s fhells: but a fmall town is in every 
part expofed to the bombs; fo that feme places under 

j ground are abfolutely neceffary for the garrifon to take their 
t reft, and to prevent the troops from being continually in- 

commoded. Thefe lubterraneous caverns are generally 
f made in the gorges of the baftions, and fometifnes under 
i the rampart behind the curtains. 

Where there are none of thofe fubterraneous places, it 
will be neceflary, as foon as the town is invefted, to ere<£t 

j defences to fhelter the men from the bombs ; thefe are 
made of ftrong pieces of timber, laid floping againft the 

I parts the leaft expofed, and they may be covered with thick 
j planks laid in the fame manner. The large houfes fhould 

i alfo be (bored, that is, all the floors, from top to bottom, 
fliould be fupported with flrong upright timbers, and the 

I upper floor covered with large beams laid acrofs one another, 
■ and thefe again with earth, fafeines, dung, See. When 

they are thus fitted up, they may ferve either for the ac- 
commodation of the troops or for hofpitals, Sec. But what 
deferves a more fpecial care, is the powder-magazines. 
They ought to be bomb-proof; but as there are very few 
that can refift the fliock of a great number c>f fhells, they 
fhould therefore be covered with feven or eight feet thick 

I of earth, and a layer of fafeines, dung, and ftrong planks 
laid over them, fo as to form a kind of roof. But if it 
fhould happen, either from their fituation or height, that 
this cannot be done, then a range of large trees, well .fatten- 
ed together, mutt be laid over them, fo as to diminifh the 
fliock of the fhells. The windows of the powder-maga- 
zines fhould have no profpeft towards the befiegers ; and 
to prevent all accidents, nobody fhould be permitted to go 
in or out of the doors, but when the fire of the enemy is 
flackened. 

When there are no powder-magazines in a town, it is 
very difficult to prelerve the powder during a fiege ; all 
that can be done, is to diftribute it in different places, as in 

i cellars and caves made under the ramparts, or in gardens, 
&c. and to cover thefe places well with thick planks, earth, 
fiafeines, &c. 

The mifehief done by fhells confifts not only in demolifh* 
ing the buildings on which they fall, but likewife in fetting 
fire to moft places they fall upon ; and when they are fol- 
lowed by red-hot balls, it U very difficult to hinder the town 

from being burnt. In order to remedy this evil, timely Of Sieges.^ 
precautions {hould be taken, and the inhabitants employed _v 

in extinguifhing the fire. 
Firft of all, a great number of cafks, filled with water, 

fhould be placed in the ftreets ; and tjie foldiers and inha- 
bitants ought to be divided into iV-mpanies, to prevent the 
fpreading of the flames. It will be proper to divide thefe 
into fmall bodies, and to allot different quarters to each of 
them, for extinguifhing any fire that may happen to parti- 
cular houfes. By thefe means each corps, or company, 
will become anfwerable, in fome meafnre, for the houfes en- 
trufted to their care, and ufe the utmoft endeavours to pre- 
ferve them. The pavements muft alfo be taken up, and 
dung laid in the ftreets, to prevents further mifehief from 
the burfting of the fhells. 

§ 3. Of the Defence from the invefling to the Attack of the 
Covert way. 

When the place is invefted, and the befiegers begin to 
work upon the line of circumvallation, the governor ought 
not at firft to fire upon the enemy’s troops with the largeil 
cannon, but with his fmall pieces only. For as the enemy 
ought to pitch their camp as near as poffible to the place, 
provided they are out of reach of cannon-fhot, they will 
think themfelves at a fufficient diftance when out of the 
reach of thofe fmall pieces ; but as foon as they are encamp- 
ed, the garnfon are to give them a full volley with their 
great guns, which will oblige them to decamp once more, 
and make them lofe time. 

While the bdiegers are conftrufting the lines, their en* 
gineers fpare no pains to get an exaft knowledge of the ad- 
jacent ground, and to reconnoitre the fortifications, that 
they may form the plan of attack, which they will be fure 
to make on the weakeft fide. To prevent this, M. Goulan 
propofes the following fcheme. 

As foon as the town is invefted, the governor fhould fend 
200 or 300 men every night to that fide which he knows 
to be the weakeft, with orders to lie upon their faces, in 
the form of a femicide, of which the palifades of the co- 
vert-way may be confidered as the diameter. Thefe men 
fhould be divided into fmall parties, of three or four men 
each, at the diftance of 20 or 30 paces from one another, 
fo as to occupy a large trad of ground. All thefe different 
parties ought to agree upon a fignal, to give notice when 
any body paffes by them, and they fhould remain there in 
filence till day, without ftirring, unlefs fomebody happens 
to pafs by; in which cafe, the firft that fees them fliould 
rife, and give the fignal to the reft, who are to do the fame j 
then all drawing clofe together, and advancing to the pali- 
fades, they will take thofe who paffed, as it were in a net, 
without any poffibility of relief from their efeort, who can- 
not be numerous enough to refeue them from the hands of 
200 or 300 men, proteded by the fire of the covert-way. 
If the men who advance to reconnoitre the place, inftead of 
patting through the intervals, fhould fall in with fome of 
thefe parties, and endeavour to get off, they muft be fired 
upon *. thus the enemy may be eafily hindered from recon- 
noitering, and thereby acquiring a knowledge of the ground, 
01 the fide moft proper to be attacked. 

From the time the place is invefted, the befieged fhould 
find every night fmall parties of eight or ten men, com- 
manded by a ferjeant, with orders to lie upon their faces 
all round the border of the glacis, and to liften carefully to 
every thing that paffes. Whatever care the befiegers may 
take to open the trenches in filence, ftill it will be very 
difficult for this operation to be made, without fuch a mo- 
tion as muft be heard or perceived from the neighbourhood 
of the glacis. Thete fmall parties may even advance a little 

5 G 3 further. 
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^Of Sieges, further, obferving filencc, and taking care not to be furpri- 

v fed by the parties which the enemy alfo may fend out on 
, that fide, to watch whether there are any troops of the garri- 

fun ready to fall upon the workmen. 
When the fide on which the enemy open their trenches 

is known, the great pieces of ordnance are mounted on the 
rampart of the town en barbette, and the fmall ones on the 
covert-way, from whence they are to fire brificly upon the 
trenches. And to point more exa&ly, fire-balls are thrown 
from the mortars, which will give light enough to difcover 
the workmen. Juft at this time, the befieged ftrould make 
the greateft fire againft the enemy, becaufe it is then they 
are moft uncovered, and confcquently moft expofed. As 
the befieged cannot have their batteries ready till the fccond 
or third day after the opening of the trenches, during that 
time the guns may continue to fire tn barbette ; but it will 
hardly be poffrble to fire in that manner when the enemy’s 
batteries are once erefted. Mortars ftrould likewife be ufed 
for throwing fhells on the workmen and thofe employed on 
the batteries ; in fhort, the belt ufe fhould be made of the 
artillery, before the enemy are in a condition to filence it. 

It is cuftomary to make two or three attacks in older to 
divide the attention of the gairifon ; and of thefe, general- 
ly Ipeaking, there is only one real: they muft therefore 
endeavour to find out this real attack, and to ufe the utmoft 
diligence in making good retrenchments, as well in the out- 
works, which the enemy muft take before they can come to 
the body of the place, as in the gorge of the ball ion of the 
front attacked. But to render thefe retrenchments ftrong 
and firm, they fhould have been begun and even finiftied be- 
fore the opening of the trenches. A governor, who has a 
proper knowledge of fortification, ought to judge on which 
fide a town is moft accefiible, and to prefume that here the 
enemy will commence their attack ; confequently he ought 
to think of every method of defence, the belt adapted to re- 
tard the approaches, and difpute every inch of ground. 

The befieged fhould fo difpofe their artillery at the be- 
ginning of a liege, as to enfilade the branches, and to di- 
reft their fire againft the head of the trenches or the faps. 
This muft be their principal effort; for it is by continually 
firing upon them that they may reafonably hope to retard 
the works. 

When the enemy have ere&ed their batteries, it is very 
difficult for the befieged to maintain theirs, efpecially if they 
are placed on the produced laces of the pieces attacked. 
For as the cannon are continually firing a ricochet againft 
thefe faces, and it being difficult to guard againft this firing, 
it will be very dangerous for the foldiers to remain there : 
all that can be done is to make fome traverfes, in order to 
diminifir their effe& ; which is difficult indeed to compafs, 
becaufe the Ihot falling upon the traverles will bound be- 
tween them. It is advifable not to perlift in firing always 
from the fame place againft the enemy’s batteries. By cea- 
fing to fire from that part where the beliegers know there 
was a battery, they may be induced to think they have de- 
ftroyed it, which will prevent their continuing to fire againft 
it, and be a means of preferving the battery for future fer- 
vice. But in order to give them trouble, fmaller guns may 
be placed in the outworks, on the faces of the baftions, 
from whence the trenches and batteries of the befiegers can 
be difeovered ; and they muft often change place to perplex 
jhe enemy, who will find it very difficult to difmount thofe 
moving pieces. The befieged however muft endeavour to 
repair the parapets deftroytd by the enemy, and to take 
proper meaftires for firing again from thence, as foon as the 
befiegers have fhilted their guns. 

It is alfo adviiable that the batteries of the belieged 
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ftiould not fire in falvos, or all at a time: for it is well Ofaieg, 
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known, that the, befiegers place foldiers in the trenches 
to obferve, through fmall loop-holes made with fand bags in 
the parapet of the trench, when the batteries of the town are 
fired, and to give notice to thole who are at work in the 
trenches, which way the guns are pointed, that they may 
put themfelves under cover. If the befieged have only fix 
pieces on a battery, and they fire them all at a time, the ene- 
my have fome moments of lecurity to look over the parapet 
and to examine the ground where they intend to work and 
to conduit the trenches: but when the garrifon vary their 
manner of firing, they give more uneafinefs to thole who 
are at work in the trenches, who will not be fo ready to 
look over the parapet; which, though it be neceflary, in 
order to view the fituation of the ground towards which the 
works are to be direfted, is ever dangerous, but efpecially 
when the trenches are brought within mulket-lhot of the 
place. 

^ $ 4. Of Sal/ics. 

A garrison that keeps within a place, without making 
fallies, is, as the chevalier de Ville fays, like thofe who are 
not concerned when their neighbour’s houfe is on fire, and 
will not ftir to extinguilh it till it has reached their own. 
And indeed, as the befiegers continually carry on their ap- 
proaches towards the town, it is of the utmoft importance 
to endeavour, in time, to ftop their progrefs ; to which end, 
the making of fallies is extremely conducive, efpecially when 
they arc well conduced, otherwile they would rather acce- 
lerate than retard the taking of the place. 

How great foever the advantage of fallies may be, they 
are proper only when a garrifon is numerous. A final! 
garrifon, although well ftocked with all the kinds of necef- 
fary ammunitions for making a defence, and for holding out, 
ought to be very careful how they venture to make a fally. 
But a numerous garrilbn, not fo well provided, ought to 
fatigue the enemy as much as poffible by frequent fallies. 
The fame mealure ought to be followed when a town is 
but ill fortified ; the garrifon fhould not (hut themfelves up 
fo as to be obliged to furrender, as it were, without making 
much refiftance. It is belt in thofe cafes to harafs the ene- 
my continually, to keep them at a diftance as long as poffible, 
and to ufe every ftratagem and endeavour that may retard 
their approaching the glacis, and the taking of the covert- 
way. Thus it was that the marquis of Uxelles, afterwards 
maifhal of France, behaved at the liege of Mentz in 1689. 
He defended that large and ill fortified town upwards of 
two months, with the help of a very brave garrifon ; but 
was obliged to capitulate for want of powder and ammuni- 
tion, though he was ftill mailer of the covert-way, and even 
in fome meafure of the glacis. 

When the befiegers are at a diftance from the place, falliea 
are very dangerous, becaufe the enemy may cut them off 
from the town with their horfe : but when they have made 
their fecond parallel, and advanced the branches of the 
trenches towards the third parallel at the foot of the glacis, 
then is the time for the garrifon to fally. They may even 
venture, though with great caution, when the befiegers are 
at work upon theTecond parallel, and before it is entirely 
finifhed ; but the moft favourable opportunity of {allying, 
is when the befiegers are come to the third parallel, and want 
to make a lodgment on the glacis. i hen there is no danger 
of being cut off; and tne enemy may be fuiprifed the more 
eafily, as the garriion have it in their power to fall upon 
them all at once, and to tn.o.v them into confufion, without 
giving them time to recover themfelves. 

Bailies may be either great or imall; the former ought 
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c', to be with 500 or <5oo men at lead, or proportioned to the 

h“ guard in the trenches; the latter are only with 10, 15, or 
20 men. 

The intent of great failles fhould be to dedroy a con- 
fuierable part of the works of the befiegers, in order to oblige 
them to begin again ; to nail up their guns ; to retake fome 
poll which had been abandoned; andlailly, to obftrucl the 
enemy's works as much as poflible, and thereby retard the 
taking of the place. 

In regard to Imall failles, they ferve for no other end than 
to interrupt the workmen at the head of the trehches, fo 
as to frighten them, and oblige them to run away. As it 
requires fome time to bring them back, and to make them 
return to their work, this will occafion delay, and retard the 
approaches. 

The bell time for great fallie?, is two hours before day- 
light, the troops being then fatigued and fleepy ; therefore 
more eafily furprifed, and lefs capable of making a vigorous 
refiltance. And when it has rained very hard in the night, 
fo that the guard in the trenches may be unable to make ufe 
of their fire arms, this is alfo a favourable ci ream (lance : in 
fhort, no opportunity fhould be neglefted to furprife the 
enemy ; for (allies feldom prove advantageous any other 
way. The following is the order which M. Vauban pro- 
pofes to be obferved. 

There (hould be a detachment of 90 men drawn up, 30 
in front, and three deep ; to which mud be added a fourth 
rank of 30 grenadiers. The three firft ranks of this detach- 
ment (hould be armed with cuiraffes ; each foldier (hould 
have a (word and piftol at his belt, and a partizan, or long 
iron fork with a hook, in his hand. This detachment is to 
be followed by another of 1 80 men, 30 in front, and fix 
deep ; the firll rank of thefe is to be armed as the former, 
with cuirafles and long weapons, the reft as ufual. The 
firft rank in this detachment is to make up the rear in the 
retreat. After this fecond detachment 200 workmen are 
Vi follow with proper tools to dtftroy the enemy’s works, 
and feveral of thefe with combuftibles to burn what they 
cannot otherwife deftroy. Seme of them are to be provided 
with long nails of fteel, and of different magnitude, to (pike 
the cannon ; there mud be fome of a very large fize, becaufe 
the touch-holes happen frequently to be fo very wide, that 
common nails will not fill them up exactly. 

Befides the two detachments and workmen above men- 
tioned, another body of 300 or 400 men (hould be ordered 
to fupport them, and to follow them (lowly as far as the head 
of the trenches ; where, if they find that thofe who went 
before them have no need of affiftance, they {hould halt to 
be ready to aft if occafion requires it. If the guard of the 
trenches fhould make a vigorous attack upon the (ally, 
this detachment will fupport them, and jointly encounter 
the befiegers. If the latter are repulfed, which mud be the 
cafe if the faily is not forefeen and expefted, the workmen 
mud fet about demoliftiing the works, and filling up the 
trenches as fad as poffible. Thefe troops fhould alfo endea- 
vour to penetrate as far as the batteries, in order to nail up 
the cannon, and to maintain themielves in the trenches long 
enough for the workmen to deftroy great part of them. 
When they have done what they propofed, they retreat to 
the covert-way in good order ; and if the enemy fhould be 
fo imprudent as to purfue them as far as the glacis, they 
mud be received with a brifk fire as well from the cannon 
of the ramparts as from the troops in the covert-way. 

In (allies, and generally in all aftions performed by night, 
the foldiers {hould put fomethihg in their' hats, as a white 
paper or handkerchief, to know one another in the dark. 
The troops defigned for this purpofe are drawn up in the 
place of arms within the town, or in the ditch if it be dry, 
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or elfe in'the covert-way. When they are to march cut Of Siege*.^ 
by different gates, fome fignal (hould be agreed upon, that * 
they may all 'move at the fame time. If there are more 
attacks than one againft the town, as generally is the cafe, 
then feveral {allies may be made at the fame time upon thefe 
attacks. It might be proper to make a great node on one 
fide, in order to draw all the attention of the enemy that 
way ; and while they are bufy in the repulfe, to aft vi- 
goroufiy on the other fide ; for then they will meet with 
lefs refiftar.ee, and wall be more capable of hurting the be- 
fiegers. However, as a fally which has not all the fuc- 
cefs that might be txpefted, ought not to difeourage the 
garrifon from repeating the attempt; fo one that has been 
crowned with fuccefs ought not to render them too confi- 
dent, or infpire them with too great a contempt for the 
enemy. The miftakes the latter may have committed, will 
roufe their attention, and put them upon their guard. We 
ought ever to fuppofe, that they will do all that we fhould 
do, were we iu their place, aud that they will take proper 
meafures to remove every obftacle that may oppofe them. 

Hitherto we have taken no notice of the ufe of cavalry 
in failles ; and yet on fome occafions they may be of (ervice, 
which is when the befiegers are at a diftance from the place. 
In this cafe, two detachments of horfe are ordered to the 
right and left'to fupport the (allies, and to hinder the ene- 
my’s horfe from ^ailing upon them. Thefe detachments 
ferve alfo to proteft their retreat, and to prevent their being 
cut off; but when the befiegers have finifhed their third 
parallel, the fallies are then made with foot only, and fhould, 
as we have above obierved, be often repeated, provided the 
garrifon is numerous enough to difpute every inch of ground 
with the enemy. 

As foou as the troops are returned from the fally, fire- 
balls fhould be thrown into the trenches, to difeover the 
workmen who are employed in repairing the mifehief that 
has been done, and are at that time in fome meafure un- 
covered. The fire of the place well ferved at this junfture, 
muft kill a great many of the enemy. So far relates to 
great fallies. 

The fmall fallies, which are intended merely to diftutb 
the befiegers without being able to do them much hurt, are 
condufted in the manner following. The governor orders 
out parties of 10, 15, or 20 (lout men only, as hath been 
already obferved, who are to advance loftly to the head of 
the trenches, and to jump into them quickly, making a 
great noife, and throwing grenades ; after which they are 
to retire with all expedition : the alarm which they will 
occafion is (ufficient to make the workmen take to their 
heels, who defire nothing better than to have a fpecious 
pretence, as M. Gordon obferves, to run away upon the 
lead alarm ; and it is impoffible to prevent it, or to bring 
them back the fame night; fo that the befiegers muft lofe 
all this time. If, fays the fame author, the befiegers be- 
come accuftemed to thefe little fallies, fo as to grow fecure 
and take no notice of them, the befieged obferving this 
muft make one in good earned, which coming unexpefted, 
will eafily overturn the workmen and the troops that cover 
them : after which they may retire without fighting, left: 
they fhould draw the whole guard of the trenches upon their 
backs. 

§ $. Of the Defence of the Glacis and the Covert-way. 

Besides the fallies which retard the lodgment of the 
befiegers od the glacis, mines may increafe the difficulty of 
approaching. We have already taken notice of thefe in the 
feftion of Attach ; we have only to obierve here in general, 
that the bdieged muft: make the bdl ufe of them poffible, 
in order to blow up the enemy as often as the ground will 
l permit; 
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Of sieges, permit; this is the forefl: way to keep the befiegers in awe, 
and to oblige them to advance with the greateft circumfpec- 
tion. 

Befides the galleries and mines which ought to be under 
the glacis, the befieged may alio lay oppolite to its angles 
large planks, ftuck full of very long nails, with the points 
upwards, to incommode the enemy in palling over the gla- 
cis. Thefe planks ought to be ftrongly fixed, to prevent 
their being eafily taken away. The burying of caiffons in 
the glacis is alfo productive of a good effedt.; but they 
ought never to be placed nearer than fix or eight feet to 
the in fide of the covert-way, left they Ihould do any damage 
to the troops that defend this poft. 

When the enemy endeavour to make a lodgment on the 
glacis, the garrifon muft repeat their fallies with greater vi- 
gour ; which may be done without any inconvenience, be- 
caufe of the facility of retreating. When the troops are 
returned from the fally, fire is fet to the chambers and caif- 
fons, which will greatly difconcert the befiegers. If the 
chambers are well dilpofed, they muft hurt their lodgments 
prodigioufly ; and as foon as they are fprung, the befieged 
may fall upon the enemy, this being a favourable opportu- 
nity for furprifing them in diforder, and confequently of 
deftroying part of their works. This manner of proceeding 
Ihould be often repeated, in order to fatigue the befiegers, 
and to retard the taking of the covert-way. 

When the enemy are ready to ftorm it, the garrifon muft 
prepare to give them a warm reception. The difficulty of 
making a lodgment in the covert-way may be increafed by 
a double row of palifades : the fecond Ihould be lower than 
the firft, to the end that the enemy may not perceive them. 
Thefe two rows ought to be at the diftance of four or five 
feet from one another, to prevent the befiegers from jump- 
ing over them into the covert-way. Between them may 
be made a fmall ditch ; into which moft of the enemy’s 
grenades will fall, and caufe lefs mifchief to the troops. 
Care muft be taken to make ftrong retrenchments in the 
places of arms, either by raifing a parapet withinfide, and 
parallel to their faces, with a fmall ditch at the foot of it, 
or by fimple rows of palilades, which will hinder the ene- 
my from forcing their way fo eaiily as they would other- 
wife be capable of doing. In each place of arms there 
fhould be one or two barrels of powder, with balls and 
imall-arms neceffary for the defence of the covert-way. 

All the batteries muft be got ready to fire with the ut- 
rroft brifknefs upon the enemy, when they are at work 
upon their lodgment. Every part of the place that looks 
into the covert-way ought to be lined with troops, who are 
to fire upon the befiegers ; but there ought to be no troops 
in the parts oppofite to the places of arms, that the troops 
polled there may net be hurt by the fire from the body of 
the place. 

The garrifon ffiould endeavour to be informed by de- 
ferters at what time the enemy intend to make their attack ; 
the motions of the latter may be alfo obferved by perfons 
polled on fteeples; and as foon as the troops are perceived 
to make an extraordinary motion, and the trenches to be 
filled more than ufual, this is a fign that they are going to 
attack. The vicinity of the enemy’s works may alfo en- 
able the befieged to judge of their forwardnefs ; and ail this 
together direft them to take fuch meafures as are proper 
forgiving a warm reception to the befiegers. 

As foon as the garrifon perceive that the enemy are 
marching out of their trenches, they fhould keep firing 
upon them continually with great and fmall arms from all 
the works facing the attack. This will deftroy a great 
many of their men before they can reach the palifades : the 
two rows of which in the covert-way will prevent their 
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jumping into it diredtly, They will be under a neceflity Ofgie?es 
ofbreakin.r them fucceffively with hatchets; and while thig^— 
is doing, a general difcharge is to be made from the bat- 
teries of the town, which will do great execution. When, 
after a vigorous refiftance, the garrifon find themfelves hard 
preffed by the enemy, they may abandon the covert-way, 
and retire into the places of arms ; and while the beliegers 
are working upon their lodgment, they will be expofed to 
the fire of the place, which takes them in front; and to 
that of the places of arms, by which they are taken in flank; 
fo that their lofs muft increafe confiderably. If they have 
mines ready, as we fuppofe they have, they muft fpring 
them, after having fuftered the enemy to work for fome 
time upon their lodgments; and after having kept firing 
againft them continually with great and fmall arms, then 
immediately they fhould make a ftrong fally from the places 
of arms, and taking advantage of the diforder into which 
the befiegers muft inevitably be thrown, they will oblige 
them to abandon the covert-way. 

If there is no poffibility of hindering the enemy from 
making lodgments on the creft of the covert-way, or, which 
is the fame thing, on the ridge of the glacis, the befieged 
muft endeavour to retard them, and to difpute as long as 
poffible their taking poffeffion of the places of arms. On 
this occafion fougafl'es are employed with fuccefs, and fhould 
be repeated feveral times if the ground will permit. When 
the befiegers have once completed their lodgment, and fup- 
ported it in a proper manner, they want nothing further 
than a little time to extend themfelves, and to become 
mafters of the covert-way. The obftinacy of the befieged* < 
can only retard, but^not abfolutely hinder, the taking of this 
outwork. 

Let us fuppofe that the enemy refolve to approach the 
covert-way by fap, and that they have raifed cavaliers in the 
trenches to plunge into this outwork, the befieged muft 
drive to retard this operation by every ftratagem imagi- 
nable ; for when the cavaliers are once conftruCfed, it will 
be very dangerous to abide any longer in the covert wTay. 
They muft flop the befiegers at every flep with mines ; 
they mull harafs them with a conftant difcharge of fire-arms, 
and difpute every inch of ground, defending themfelves be- 
hind every traverfe, and in the places of arms, as well as 
they can, without running too great a rifle of having their 
retrea^cut off. 

§ 6. Of the Defence of the Paffage over the Ditch before the 
Half moon. 

The enemy having made themfelves mafters of the covert- 
way, and perfected all their lodgments, will ere£t their bat- 
teries for making a breach, and prepare for the defeent into 
the ditch. All this while the befieged mufl keep firing 
both with their great and fmall arms, in order to incom- 
mode the enemy in the conftrudlion of their batteries. If 
the ditch is dry, the foldiers may mount with ladders along 
the counterfcarp, and from thence throw grenades into the 
enemy’s works ; and when they cover themfelves in the 
covert way with fand-bags, gabions, &c. againft the fire of 
the place, thefe very foldiers fhould, with great fap-hooks, 
pull down part of them, and afterwards jump nimbly into the 
ditch, leaving the enemy expofed to the fire of the town 
while they are putting their materials again into order. 
Mines may be likewifc ufed here with great advantage ; 
they furniffi various means to harafs the enemy, to obftruft 
their works, and to make them lofe time and men. 

The batteries of the befiegers being deftroyed by mioes 
made under them, muft oblige them to lofe a great deal of 
time in repairing them, and in endeavouring to make them- 
felves mafters of the mines, otherwife they can never be 

fecurc. 
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ffcure. When the hefieg^d liave blown up the batteries to fill the ditch with 
that were to open the breach, they mult make good ufe of 
the time which the enemy will fpend in repairing them, and 
ftrive to perfed the retrenchments, which fhould have been 
fet about at the commencement of the fiege, in the gorge 
of the half-moon, and in thofe of the ballions of the front 
attacked. 

The mines for blowing up the batteries of the covert- 
way may be difpofed in fuch a manner as to tumble the guns 
into the ditch, as may be feen in the courfe of mathematics 
by M. Belidor, who performed it with fuccefs at the aca- 
demy of La Fere. 

It is certainly a great advantage thus to be able to be- 
come mailers of the cannon of the befiegers, and to oblige 
them to ered new batteries, which mull take them up a 
confiderable time. A doubt here may arife, whether if thefe 
batteries are oppofite to that part where the enemy intend to 
pafe the ditch, this would not be helping to fill it up, fhould 
the befieged blow up the guns: but this inconvenience is of no 
great confequence, efpecially as it may eafily be remedied, by 
clearing away the rubbiflr of the mine which tumbles into the 
ditch along with the battery. 

As the befiegers work at the defcent into the ditch at 
the fame time that they are preparing their batteries, the 
befieged muft think of retarding both thefe operations alfo 
at the fame time. If the delccnt into the ditch is made 
under ground, miners fhould be employed to interrupt the 
work*; and if the ditch is dry, fmall detachments, as M. 
Goulpn obferves, of five or fix men, may be placed near the 
counterfcarp, to watch the moment that the enemy break 
through it, and immediately to fire into the gallery: this 
difcharge will either kill or frighten the miners; and at leall 
vvill retard the works. Thofe who have fired, fliould'retire 
on each fide the opening to load their arms again, which may 
be repeated feveral times. Fire-balls and grenades may be 
likewife thrown into this opening, which will oblige the fap- 
pers to retreat. 

If the ditch is filled with water, the fame operations may 
likewife be performed with fmall boats made on purpofe; 
and to cover thefe boats a kind of parapet thould alio be 
raifed by means of ilrong boards, with holes to fire through 
upon the foldiers, who upon opening the gallery will throw 
fafeines into the ditch. At the fiege of Lifle, marfhal 
Boufflers contrived fome boats of this kind to retard the 
pafiage over the ditch, before the grand lunettes or tenail- 
lons in the front attacked, and that before the half moon. 

When the enemy make their opening into the dry ditch, 
they muft be oopofed with a ilrong fire, as well from the 
face of the ballon which flanks the ditch before the half- 
moon, as from the place cf arnts or traverfe, which ought 
to be conftrudled the whole breadth of the ditch, in order 
to ftrengthen the defence. By night fmall fallies ihould be 
made from this place of arms, with a view to interrupt the 
paflage over the ditch, and to retard, as much as poflible, 
the fixing of the miner. 

There are two ways of palling the dry ditch, and ©f 
bringing the miner to the foot of the revetement which he 
is to enter. The firil confifts in making a gallery fix feet 
wide, with a double row of barrels. Thefe mull be filled 
with fand-bags, and fo mud the fpaces between them, in 
order to render the paflage of the gallery more fafe; and 
that there may be a (belter from fire-works, ftrong planks 
are laid over it, and thefe again are covered with raw hides, 
or with earth and dung. This gallery is continued within 
•three or four feet of the revetement; and in this fpace a good 
epaulement is raifed with fand-bags to cover the miner on 
the fide expofed to the place. In regard to the other fide, 
it is of no ufe to flop it up ; nay, it ferves for an opening 

the earth dug out of the galleries, 
which the miners are making in the rampart of the work 
attacked. It is eafy to oppofe the progrefs of this gallery 
with a continual fire, and with feveral Idler works conftru£t- 
ed within the ditch. 

The other way, which, as we have already feen in treat- 
ing of the attack, coufiils only in getting to the foot of the 
breach by fap, with an epaulement on the fide expofed to 
the place, may be covered, in order to protetl the paffage 
from the fire-works and grenades of the befieged. But 
this fap may be retarded by fallies ; the befieged may like- 
wife fteal away the earth by night from the epaulements, 
and endeavour with hooks, See. to diiplace the gabions and 
fafeines. 

If the ditch is filled with water, the befieged mutt inter- 
rupt the enemy’s biidge with a continual fire from their 
great and^fmall guns, as well as with grenades and {hells, if 
they are in a condition to fire upon the bridge and its 
epaulement. If the water has a Ilrong current, they muft 
open fluices in order to break down the bridge, or at leaft 
to carry away the fafeines. They (hould al!o attempt to 
fet fire to it with artificial works prepared for this-purpofe. 
They may likewife approach the epaulement in the night, 
and draw away the fafeines with hooks. They may even 
throw anchors upon it; and by means of capftans placed in 
thofe parts which flank the ditch, they may draw thefe 
anchors with cords faftened to them, and tumble part of 
the epaulement into the ditch. In fhort, every expedient 
muft be tided that may poffibly retard the enemy’s ap- 
proaches ; for when once they have perfe&ed their bridge, 
they will foon be matters cf the outwork to which that 
bridge leads, whatever precaution the garrifon may take to 
defend the breach ; becaufe, as the befiegers can always pour 
in frelh men to fupply the room of thofe that are loft in the 
attack, they muft at length furmount all oppofition. 

Of the Dtfence of the Half-moon. 

While the enemy are effefting the paffage (Tver the 
ditch, befides the difficulties that are raifed to retard the 
work, all proper precautions fhould be ufed to defend the 
breach, and prevent the taking of the half-moon. For this 
purpofe guns are placed in all the works from which the 
breach may be feen; and they fhould be placed on carriages 
or on pieces of wood, as the garrifon find moft commodious, 
of leaft hinderance to the defence, and productive of the beft 
effeCt. 

If the half-moon has no reduit, as here we fuppofe it has 
none, the retrenchments, which ought to have been made 
there, muft be put into good condition; a row of palifades 
muft be placed before it, in order to flop the fir ft fury of the 
enemy after they have made themfelves mafters of the breach; 
in a word, the befieged muft prepare to difpute every inch 
of ground, and to retire from the half-moon into the town, 
when they find themfelves hard preffed and no longer able to 
maintain that poft. 

When the enemy prefent themfelves at the foot of the 
breach, a great number of grenades, and facks filled with 
powder, are thrown among them, with a view to fling them 
into diforder. Glafs or earthen bottles filled with powder, 
and burning matches twilled round them, are capable of 
doing them a deal of mifehief. A great quantity of loofe 
powder may be fcattered about the breach when the enemy 
are ready to mount to the affault; and when they are mount- 
ed, lighted matches or burning coals may be thrown among 
the powder to fet it on fire ; which will burn and diiable a 
number of thofe who are in the breach. It will be proper 
alfo to throw into the breach a quantity of harrows, fluck 
full of large nails with the points upwards; and to prevent 
2 the 
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of Sieges, {he enemy from removing them, they mull be faflened with 

_ chains, or with great cords. It is advisable to be provided 
with crovvs-feet, and to fpread them about; as alfo with 
chevaux de-frize, and with henffons, that fhall extend the 
whole width of the breach (fee Herisson). Shells alfo 
faflened to the ends of chains, in order to confine them to 
that 

confeqaently the garrifon muft find it much eafier to repel Of sie^s, 
them. —v'— 

$8. Of the Defence of the Pajfage over the Ditch lefore the 
Bafion. 

part where they may do moft damage to the enemy, 
i excellent contrivance. Their fufees are made fhorter 

than ufual, to the end that they may produce their eff'edt 
more readily. Tafcines fmeared over with tar, and, in fhort, 
every flratagem ought to be tried to hinder the enemy from 
lodging themfelves in the breach. 

When the beliegers have furmounted all thefe obftacles, 
and at laid have got poflefhon of the breach, the mines aie 
fprung in order to blow them up, and chevaux-de-frize aie 
placed along the whole breadth of the breach. i he troops 
poft themfelves behind, and continue to make a vigorous 
lire upon the befiegers while they are ufing their utmoft en- 
deavours to penetrate into the halt-moon ; and when they 
begin to force their way, the firlt rank of men that derend 
it, being armed with partitans or halberts, and fupported 
by the other troops, ought to fall upon the enmy, and cut 
them in pieces. But if the behegers at length by dint of 
numbers fhould drive the garrifon from the breach, the latter 
ought to retire into the retrenchment, and from thence make 
a very bnfk firing; and when they find that this is alfo upon 
the point of being forced, then they are to withdraw their 
cannon, and whatever ammunition they may have, into the 
place ; and laft of all, if they have any mines under that 
fpot, they muff fpring them as they retire, in order to do 
all the mi [chief and to create all the confufion they can to 
the befiegers. . 

Sometimes it firall happen that the enemy, after having 
made themfelves mailers of the half-moon, omit to leave a 
lufficient number of troops to guard the lodgment, upon a 
prefumption that the bdieged will not attempt to retake 
it. Whenever they fhow a confidence of this kind, a ftrong 
body of the garrifon fhould return in the night and {form 
this work, either by the gorge, or by fome other part. 
There are great odds, but fuch a vigorous and hidden iur- 
prife will be productive of a very good effeft; at leaft there 
is no great rifle in trying, if the ftrength of the garrifon will 
permit; and fhould they fucceed, the taking of the town 
will be retarded feveral days. 

Here we have fuppofed that the enemy are refolved to 
ilorm the half-moon; but if they fhould attempt to get pof- 
fefiion of it by means of faps, in that cafe the workmen 
mud be continually haraffed by blowing up mines, and kept 
as Ion r as poflible from the breach by means of fire-works 
of all kinds. When they begin to make a lodgment in the 
breach, then the beiieged fhould fall upon them brifkly, and 
tleflroy the lodgment; in fhort, every artifice imaginable 
ihould be ufed to retard their progrefs. 

This laft method is leis bloody than the other ; but on 
the other hand, it may be very tedious, when the beiieged 
fpare no pains to difturb the enemy’s fappers and miners. 

One thing that greatly deferves attention, and may render 
it very difficult for the befiegers to mount to the aflault, or 
to lodge themfelves in the breach by means of faps, is to 
clear away the rubbifh in the breach. In a dry ditch this 
may be eafily done ; but in a wet one, the thing is more 
difficult: on the other hand, in the latter cafe the breach is 
more eafy to defend than in the former ; becaufe as the 
enemy cannot come to the foot of it but by the bridge of 
faicines, which is made in the ditch, and is feldom above to 
or i 2 feet wide, they cannot of courfe prefent themfelves 
with fo large a front before the breach as in a dry ditch; 

At the fame time that the enemy are carrying on the 
attacks of the half-moon, they work at the paffage over the 
ditch before the bailion. What has been laid in regard to 
the defence of the ditch before the half-moon, may be ap- 
plied on this occafion; we have only to add, that when this 
ditch is dry, the caponier will be of great ufe to fire upon 
the enemy in their paffage over the ditch, and to fally from 
thence in order to deflroy their works. If the ditch be wet, 
it mull be defended in the fame manner as that before the 
half- moon: here only we fhall add, that it there is a tenaille 
oppolite to the curtain of the front attacked, the fire from 
thence will greatly annoy thofe who are employed in filling 
up the ditch. Befides, the boats by which we obferved that 
the enemy might be incommoded in the paffage over the 
ditch, the befieged may likewife have recourfe to a-kind ot 
floats, made with double j-ifts, at the end of which are 
laflcned empty barrels, to prevent their finking too deep m 
the water ; and thefe floats Ihould be litaded with fhdls, 
barrels of gunpowder, tafcines, pitch and tar ; and in ihort, 
with all forts of combuftibles'proper for fetting fire to the 
bridge, and to the enemy’s epaulement: thefe are brought 
forward and faftened to the epanlement, and afterwards 
they are fet on fire with a match, or with tow laid amidft 
the combuftibles. 

When there are dikes or fluices, by means of which the 
ditch may be filled with water at any time, every art mult 
be tried to defend it while it is dry ; and when all the de- 
fences are exhaufted, then the water is, let in, and the enemy 
will be obliged to begin their w’ork again. 

$ p. Of the Defence of the B filons in the Front attache.I. 

Here the reader muft recoiled! what has been faid in 
regard to the defence of the breach in the half-moon. The 
defence of the baftions is more eafy, beesufe it is not fo- 
difficult to retreat from thence, by means of the retrench- 
ment ; and this retrenchment fhould be larger and more 
fpacious than that of the half-moon, and more difficult to 
force. 

Befides all the precautions we have been mentioning, as 
mines under the breaches, within the baftions, &c. the be- 
fieged fhould alfo mount feveral pieces of cannon on the 
breach, charged with cartridge-fhot, and pointed down- 
wards, fo as to be able to fwetp the whole furface of the 
ground on which the enemy muft form in order to march' 
to the aflault. Care muft alfo be taken, left the enemy, 
difeouraged with the difficulty of florming the breach, at- 
tempt to fcale the baftion, as hath been pradtifed feveral 
times, and particularly by the duke de Noailles, marfhal of 
France, at the fiege of Gironne, in 1712. The way tc» 
guard againft this attempt, is to place along the parapet of 
the works that may be infulted, large pieces of timber, 
which are to be tumbled upon the ladders as foon as the 
enemy offer to mount. They fhould alfo have loaded (hells 
all along the rampart, faftened to chains, and to let down 
towards the middle of the ladders, where they will burll 
and kill thofe who are mounted. They fhould likewile be 
provided with cornbuftiblcs of different kinds, to throw 
upon the befiegers, and to keep them off from the foot 
of the revetement. When the garrifon are well prepared 
againft this attempt, it will be very difficult for the enemy 
to fucceed. 

The entrance of the baftion may likewife be defended, 
by 
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of.l'es. by makinpf a ditch in the upper part of the breach, and 
L- -I!" filling it with all farts of combuilible matter. This will 

form an impenetrable barrier againft the enemy, at leaft for 
fome days; which time is to be employed in Itrengthening 
the retrenchments, and throwing up others, one behind 
another, if the ground will permit, and it be refolved to de- 
fend the place to the laft extremity. Though it is ufual 
for the enemy to force their way into the town by the 
ball ion, and therefore the principal retrenchments for de- 
fending the entrance of the place flrould be railed in this 
part ; yet it is proper not to negledt the curtain. The 
enemy may be appriled of thefe retrenchments, and as it is 
not the pra&ice to make any behind the curtain, they may 
take it into their heads to batter it in breach, and to con- 
ftruft a bridge in the ditch before it, in order to penetrate 
into the town. Thus did prince Eugene a£t at Lifle ; as 
the back part of the curtain was open, the place was obli- 
ged to capitulate. The breaches may likew’ife be defended 
by repairing them with large trees laid acrofs one another, 
the branches pointed towards the enemy. Cannon will 
make no great impreflion on this kind of wall ; which 
was' the principal defence of the ancients when a breach 
was made. 

When the befiegers have triumphed over all thefe obda- 
cles, fo as to be matters of the breach, and to extend their 

; lodgments on the baftion ; then it is no longer pofiible to 
defer capitulating, unlefs there are fevgral retrenchments one 
behind the other. In that cafe, indeed, the befieged, if they 
think proper, may defend thernfelves to the very laft ; but 
this defperate defence is very rare, becaufe every wife g®- 

[ . vernor choofes to preferve the garrifoti, and to lave the town 
from being plundered, which would be the caie, according 

* to the laws of war, if it was taken by ftonn. 

§ XO. Of Precautions to he vfed agalnjl the furprifing of ’Towns, 
Scalades, fudden Attacks, &c. 

The right way to prevent furprifes, is to think that the 
>enemy have a defign upon the towm, and to ufe all the pre- 
cautions pofiible in order to frultrate their defigns. With 
this view a governor fiiould put the fortifications into a good 
ftate of defence, fiiould fee that the feveral polls, whether 
accefiible or inaccefiible, be w^ell guarded, that parties be 
fent to range in all the principal avenues of the place ; in a 
word, he fhould moft exaflly obferve whatever is preferibed 
in the military ordinances concerning the guard of towns, 
the opening and fhutting of gates, See. We fiiall make no 
mention of any of thefe particulars, becaufe a very Ihort 
ftay in a garrifon is fufficient for learning every thing that 
may relate to the daily and cuftomary duty, as well for the 
fafety of the town, a* for the preferving peace and good 
order among the inhabitants, and for preventing any ftrangers 
or fiifpedfed perfons from entering the place, &.c. 

We fliall only obferve, that when a fortrefs is fituated 
upon a river, care fitould be taken to have boats in the night, 
filled with foldiers, both above and below the town, to hinder 
any body from getting in that way undifeovered. If the 
ditches are filled with water, in frofty weather the ice fhould 
be broke every day ; in fhort, nothing fhould be neglect- 
ed that tends to fecure the place againft any enteiprife ei- 
ther from within or without. 

But chiefly on fair or market days this vigilance fhould 
be exerted; the guards ought to be doubled at all the gates, 
and the garrifon fhould be difpofed in fuch a manner as to 
be ready to fly to their arms upon the firft beat of drum ; 
care fitould be alfo taken to make the cavalry mount on 
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horfehack, ready to aft in all events. By ufing thefe pre» Si.-ges. 
cautions; it will be very difficult for the enemy to iurprife v ’J 

the towm; nay, the confequence may be, that hearing of the 
exaft difeipline obferved by the garrifon, they will relinquifh 
their defign ; for furprifes feldorn fucceed, except through 
negleft of military duty, and too great fecurity in the go- 
vernor. 

With regard to precautions againft fealades, they confift 
in having fmall parties continually about the avenues of the 
place, in order to be better informed of the enemy’s motions, 
and to keep a patrol all night, to fee that nobody fhall enter 
the ditch unperceived. A cuvett (f ) may be likewife dug 
within the ditch, and palifades planted within fome diilance 
of the wall, to hinder the enemy from fixing their ladders to 
it; the flanks of the baftions fhould be furnifhed with cannon, 
charged with cartridge-fhot, with balls of a quarter of a 
pound weight, or with pieces of old iron, to fire upon thofe 
who flrould attempt to fcale the place oppofite the curtains; 
in the corps de gardes, within reach of the rampart, a pro- 
vifion fhould be made of halberts, with all other offenfive 
weapons fit for repelling the enemy when they appear on 
the top of the ladder, and for driving them into the ditch ; 
the ramparts flrould be flocked with a great quantity of cy- 
lindrical timber, to roll down upon the ladders, and thofe 
that are upon them ; and if the garrifon are not fo nume- 
rous as to be able to cover the whole ramparts, they fhould 
fix chevaux de frize, or fomething elfe, to the upper part of 
the parapet, which will hinder the enemy from getting over, 
in order to jump upon the rampart. There ought alfo t® 
be a flock of fhells and grenades all loaden upon the wralls, 
in order to roll them down into the ditch upon the enemy. 
There fhould likewife be fire-works ready to throw upon 
them, as fafeines done over with pitch and tar, powder- 
barrels, fire-pots, Sec. ; a great number of fire-balls fhould 
be alfo flung into the ditcb in order to give light, and that 
the cannon-of the place may do good execution upon thofe 
who are got into it; the ditch fhould likewife be filled with 
crows feet, or little holes dug and covered with hurdles and 
earth, fo that the enemy fliall not perceive them, but tumble 
into them: in the middle of thefe little ditches there fhould 
be a palifade, or fome long iron-fpikes, ranged in fuch a 
manner as to run thofe through that fhall fall upon them. 
Neither are the gates to be neglefted; the enemy will not 
fail to try to fix a petard ta them, while the troops are en- 
deavouring to make themfelves mafters of the rampart. Sol- 
diers mull be placed in a convenient fituation for firing on 
the perfan that fixes the petard; in all events the gates muft 
be ftrengthened withinfide, and large trees muft be got ready 
to debar the enemy from entering the town, fhould they be 
able to break open the gate. 

At the firft alarm of an attack, all the troops ought to 
run to the place affigned them, in order to be led from 
thence to the ramparts. With regard to the cavalry, they 
ought alfo to mount on horfeback, and to divide themfelves 
into feveral fmall bodies, which are to be at the foot of the 
rampart, ready at all events to charge the enemy, fhould 
they find means to penetrate by fome way or other into the 
town. 

If the enemy make feveral attacks at the fame time, it 
will not be proper to quit thole parts where they do not 
fliow themfelves ; this perhaps is a feint only to draw the 
troops from the fide which they really intend to attack ; 
therefore the garrifon fhould be equally on their guard 
on all Tides, and leave no polls naked, ur.lefs the enemy 
have forced their way into the town; then indeed the bu- 

5 H finefs 

(f) A cuvett is a fmall ditch dug in the middle of the large one. 
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Of siege?, finefs is to charge them vigoroufly, in order to oblige them 

Upon the whole, it is eafy to withftand a fealade when 
there is no furptife ; and therefore it rarely happens that a 
/governor, who takes the necefl'ary precautions agamft any 
Such accidents, will lofe a town by this kind of attack. 

A fealade may be attempted in the day as well as by 
night ; the latter indeed is more favourable to the affailants, 
vet they will not fucceed a whit the better, if they find that 
the garrifon are prepared to receive them, agreeable to what 
we have already mentioned. . , 

There remains only to mention a word or two in regard 
to accelerated fieges j which is, that a governor wdl not be 
expofed to this fort of fiege, if he takes the proper precau- 
rions to be informed of the fteps and approaches of the be- 

ff the enemy pretend to carry on a fiege in form, and at 
the fame time accelerate their approaches on one fide of the 
place, the garrifon mufl fall vigoroufly upon them, and 
fpare no pains to drive them out of what works they have 
feized upon. One may fufpedt their defign, if it appears 
that they do not make their attack on the fide of the town 
where naturally they ought to make it, that they want to 
become mafters of the place with greater eafe ; and then the 
befieged fhould double their guard on that fide. In general, 
there (hould be a conftant attention to all the fronts of the 
place, and they fhould be all equally.guarded, till it appeals 
clearly by the enemy’s works on which fide they form their 
attack, and which way they dired their works ; neither are 
the other fides to be even then neglected, left the enemy 
fhould lay hold of this opportunity to attack them. It is 
always to be fuppofed that they are informed of every thing 
that paffes within the town, either by their fpies, or by de- 
ferters ; for which reafon the poft that feems leaft acceiuble 
©ught not to be negle&ed. 

£ i i. Of Capitulations. 

The capitulation being the laft tranfadion, both in the 
attack and defence of a town, this feems to be the moft na- 
tural place for fpeaking of it, as it feems to be the moft 
proper fubjed for terminating this article. 

When the governor, who defends a town, finds himfelf 
reduced to the laft extremity, or is ordered by his court to 
furrender, with a view of obtaining better conditions of the 
enemy, both for the town and garnfon, he orders the cha- 
made to be beat. For this purpofe one or more drummers 
are direded to beat their drums on the rampart, on the fide 
next to the attack, to give notice to the beftegers that the 
governor has fomething to propofe to them ; one or more 
white colours are like wife hung out for the fame purpofe, 
$nd one of them remains either on the rampart or on the 
breach during the time of negociation. The fame is 
pradifed in demanding a fufpenfion of arms, after a very 
Tfiolent attack, to bury the dead, carry off the wounded, 
&c. 

As foon as the chamade is beat, the firing ceafes on both 
fides, and th,e governor fends fome officers of diftindion to 
the general who commands the iiege, with the conditions 
©n which it is propofed to furrender. As a fecurity, or as 
hoftages for thofe officers, the befiegers fend at the fame 
time the fame number into the town: if the governor’s pro- 
pofals are not agreeable to the commander of the befieging 
army, he rejeds them, and mentions what terms he is willing 
to grant. Generally fpeaking, he threatens the governor to 
allow him no conditions at all. if he does not determine to 
furrender quickly j for inftance, when the paffage over the 
ditch of the place is finilhed, or batteries are ereded oppo- 
fite the flanks, &c. If the befleged find the conditions too 
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hard, the hoftages are reftored, am! the drums are beat again W S:CgMi 
upon the rampart, to make every body withdraw before hof- 
tilities are renewed, which is done very fonn after. It is 
to be obferved, that during the negotiation they ought to 
be quiet on both fides, and by no means fhould go on with 
the operations of the fiege. The governor ought during 
this time to be upon his guard, for fear of being furpriied 
by ftratagem; which might expofe him to the diferetion of 
the belieger. 

Suppofe that the terms of capitulation are agreed upon, 
two oV three of the principal officers of the gatrifon are lent 
as hoftages to the enemy ; and the general of the befieging 
army fends back the fame number, and of equal degree, as 
a fecurity for fulfilling the capitulation. 

The conditions infilled upon by the befieged mull vary , 
according to the different circumftances and fituations in 
which they find themfelves. But when the capitulation is 
entirely fettled, an officer of artillery from the befiegers 
enters the town, to take an inventory of all the artillery 
and ammunition remaining in the place, in conjundlion 
with an officer of artillery from the garrilon. A commif. 
fory of ftores enters likewife to take an account of the pro- 
vifions. 

When a governor finds that he muft furrender, and that 
there are confiderable magazines of ammunition and provi- 
fions, he fhould deftroy moft of them before he offers to 
furrender, to the end that there may remain no more in the 
place than what is neceffary for a capitulation, and that the 
enemy may reao no advantage from thence. If he fhould 
rot, before he enters into a capitulation, burn or.deftroy 
thofe magazines, the enemy might infift on their being pre- 
ferved; but they can think nothing of it when thofe precau- 
tions are taken beforehand. 

As foon as the befieged have delivered up a gate of the 
town to the enemy, the firft regiment of the army enters, 
and mounts guard. 

When the day is come that the garrifon are to leave the 
place, the befieging army is drawn up in tw® files of batta- 
lions and fquadrons, and the garrifon are to pafs between 
them. The hour for their marching ©ut being arrived, the 
general and the principal officers put themfelves at the head 
of the troops, to fee the garrifon defile before them. 

The governor puts himlelf at the head, followed by the 
principal officers ; and he makes the garrifon march in the 
beft order poffible. The okieft regiments move commonly 
in the van and the rear, and the others in the centre with 
their baggage. When there is any cavalry, it is divided in 
the fame manner into three corps, for. the van, the centre, 
and the rear. Small detachments of horfe and foot are 
made to march along with the baggage, and to take care of 
its not being rifled. 

The artillery granted by the capitulation marches after 
the firft battalion. When the garrifon arrive at the place 
agreed upon, they deliver up the hoftages of the befiegers 
to the effort; and when the latter have rejoined the army, 
they fend back the hoftages which the beiieged left for the 
fecunty of the effort, with the waggons, and other things 
granted by the befieging army for efcorting the garrifon. 

When the garrifon are made prifoners of war, they are 
likewife efcorted to the town agreed upon by the terms of 
the capitulation. 

Every thing fettled in the capitulation ought to be facred 
and inviolable, and fhould be underftood in its genuine and 
moft natural fenfe : yet as this is not always pradifed, the 
governor fhould take the utmoft precaution to have no word 
inferted that fhall be in the leaft equivocal, or liable to dif- 
ferent interpretations. There are a great many example* 
which prove the ncceffity of this precaution. f When 
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[jf Siiies When the garrifon of a town capitulate in order to retire 
Jyr-Jto the citadel, there are fome particular conditions to be 

obferved ; fuch as follow. 
That the citadel fhall not be attacked on the fide next 

the town ; that the fick and wounded, who cannot be re- 
moved, (hall (lay in their prefent lodgings ; and when they 
are recovered, they (hall be provided with carriages and 
tranfposis to retire in fafety to the place agreed on in the 
capitulation. None (hould be fuffered to enter the citadel, 
but thofe who may be of ufe in defending it; the reft, who 
are called vfelefs months, by no means ought to be admit- 
ted. Mention (hould be made in the capitulation, that 
thofe people (hall be condufted to fome neighbouring place 
in the dominions of their fovereign, which (hould be na- 
med. A certain time ought alto to be allowed for the 
whole garrifon to enter the citadel; and it (hould be ex- 
prel'sly mentioned, that during this time the befiegers (hall 
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WAR 
Man of War Bird. See Pelicanus. 
War-Cry was formerly cuftomary the armies of moft 

nations, when juft upon the point of engaging. Sometimes 
they were only tumultuous (houts, or horrid yells, uttered 
with an intent to ftrike terror into their adverfaries ; fuch 
as is now uled by the Indians in America, called the ‘zuar- 
whoop. 

WARBLES, in farriery See there § xxxn. 
WARBURTON (William), who has been juftly ftyled 

•vir magnus, acer, memorabilis, was defeended from an an- 
cient and confiderable family in Chelhire. His grandfather 
dillinguifhed himfclf in the civil wars of the laft century ; 
and being of the royal party, probably injured his fortune 
by his attachment to his king and the conftitution of his 
country. He married a lady of the county of Nottingham, 
by whom he had three foils ; the fecond of whom, George, 
being bred to the law, pra&ifed as an attorney at Newark 
in that county. * 

William, the fubjeft of this memoir, and the fecond fon 
of Mr George Warburton, was born at Newark, December 
24. 1698. He was firft put to fchool there under a Mr 
T wells, but had the chief part of his education at Okeham 
in Rutlandfhire, where he continued till the beginning of 
the year 1714, when, his coufin being made head mafter 
of the fchool at Newark, he returned to his native place, 
and was for a very (hurt time under the care of that learned 
and refpe&able relation. In the month of April of the 
fame year, he was put out clerk to Mr Kirke, an eminent 
attorney of Great Markham in Nottinghamfhire ; and con- 
tinued with that gentleman till the fpring of the year 1719* 
He then returned to his family at Newark ; but whether 
he pradifed there or elfewhere as an attorney, is not 
known to his accomplifhed biographer, the bifhop of ^ or- 
cefter. 

He had always expreffed a ftrong inclination to take 
©rders ; and the love of letters, which tended to retard, ra- 
ther than forward, his progrefs in the profeflion chofen for 
him by his friends, growing every day ftronger in him, it 
was deemed expedient to give way to that inclination. In 
the ftudies neceffary to fit him for the church, he was di- 
reded by his coufin the fchoolmafter of Newark ; to whom, 
long afterwards, when he flood himfelf in the veiy front ot 
literature, he gratefully acknowledged his obligations. At 
length, on the 22d of December i72.3» was oMained 
deacon by archbifhop Davis ofork, and prielt on the firft 
of March 1727, by bifhop Gibfon of London. 

Though lie never liked the profeflion of an attorney, he 

K. 
conftrud no works that are necefiary for the redudion of Of Sieges^ 
the citadel, 

A maritime town requires alfo fome particular attention, 
in regard to the (hips that may be in the harbour. It 
fhould be ftipulated, that they (hall quit the harbour the 
fame day as the garrifon march out of the town, or when 
the weather permits to fail to the port agreed upon. They 
(hould preferve their artillery, rigging, ammunition and pro- 
vifions, &c. If they fhould be obliged by ftrefs of weather 
to put into any harbour of the befiegers by the way, it 
ought to be mentioned in the capitulation, that they (hall 
be received there, and fupplied with neceflaries for con- 
tinuing their voyage ; they ought alfo to be provided with 
paffports, and, in a word, to have every kind of fecurity, 
that they (hall not be infulted by the enemy’s (hips, but 
fuffered without the leaft obftacle to fteer to the port a- 
greed upon. 

WAR ^ 
had certainly acquired a very confiderable knowledge of the j^n

ur 

laws of England; for in a difpute which arole in 1726,  i 
about the judicial power of the court of chancery, he com- 
bated with luccefs the opinions of no lefs a man than the 
lord chancellor Hardwicke, then attorney-general. 

In 1728 he wras prefented by Sir Robert Sutton to the 
reftory of Brand-Broughton, in the diocefe of Lincoln, 
where he fpent the greater part of his life, and compofed 
all the great wrorks which will carry his fame down to po- 
fterity. In the fame year he was put upon the king’s lift 
of Mailers of Arts, erefted on his majefty’s vifit to the uni- 
verfity of Cambridge. He had already publifhed fome ju- 
venile performances, wrhich diiplayed genius and reading, 
and attracted confiderable notice; but it was not till the 
year 1736 that he may be faid to have emerged from the 
obfeurity of a private life into the notice of the world.— 
The firft publication which rendered him afterwards fa- 
mous now appeared, under the title of “ The Alliance be- 
tween Church and State ; or, the Neceflity and Equity of 
an Eftablifhed Religion and a Teft Law ; demonftrated 
from the Effence and End of Civil Society, upon the fun- 
damental Principles of the Law of Nature and Nations.” 
In this treatife, fays Bifhop Horfley %, the author “ hath f Review of 
(hown the general good policy of an eftabllfhment, and the ^ 
neceflity of a Test for its fecurity, upon principles which ^ ^ 
republicans themfelves cannot eafily deny. His work is oney-f„^r,t 
of the fined fpecimens that are to be found perhaps in any Loud, 
language, of fcicntific reafoning applied to a political fub- 
je&” 

At the clofe of the Alliance was announced the fcheme 
of the Divine Legation of Mofes, in which he had then 
made a confiderable progrefs. The firft volume of this 
work was publifhed in January 1737-8, under the title of 
“ The Divine Legation of Mofes demonftrated on the 
Principles of a religious Deift, from the Omiffion of the 
Doftrine of a future State of Rewards and Punifhments in 
the Jewifh Difpenfation, in fix books, by William Warbur- 
ton, M. A. author of the Alliance between Church and 
Stateand met with a reception which neither the fub- 
je£t, nor the manner in which it was treated, feemed to au- 
thorife. It was, as the author afterwards obferved, fallen 
upon in fo outrageous and brutal a manner as had been 
(carce pardonable, had it been “ 1 he Divine Legation of 
Mahomet.”—It produced feveral anfwers, and fo much a- 
bufe from the authors of “ The Weekly Mifcellany,” that 
in lefs than two months he was conftrained to defend him- 
klf, in “ A Vindication of the Author of the Divine Le- 

5 H 2 gation 
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gation of Mofes, from the Afperfions of the Country Cler 
gyman’s Letter in the Weekly Miicdlany of February 24. 
1737-8, 8vo.” 

Mr Warburton’s extraordinary merit had now attrac- 
ted the notice of the heir apparent to the crown, in whofe 
immediate iervice we find him in June 1738, when he pub- 
lifhed “ Faith working by Charity to Chriftian Edification, 
a Sermon, preached at the lalt epifcopal Vifitation for Con- 
firmation in the Diocefe of Lincoln ; with a Preface, fhow- 
ing the Reafons of its Publication ; and a Poltfcript, occa- 
fioned by lome Letters lately pnblifhed in the Weekly M'if- 
cellany, by William Warburton, M. A. Chaplain to his 
Royal Highneis the Prince of Wales.” 

In March 1737, the world was in danger of being depri- 
ved of this extraordinary genius by an intermitting fever, 
which with fome difficulty was relieved by a plentiful ufe 
of the bark. 

The “ Efifay on Man” had been now publifhed fome 
years; and it is univerfally fuppofed, that the author had, 
in the compofition of it, adopted the philofophy of the 
Lord Bolingbroke, whom, on this occafion, he had follow- 
ed as his guide, without underlfanding the tendency' of his 
principles. In 1738, M. de Croufaz wrote fome remarks 
on it, accufmg the author ot Spinozifm and Naturalifm ; 
which falling into Mr Warburton’s hands, he publifhed a 
defence of the firft epiftle, and foon after of the remaining 
three, in feven letters ; of which fix were printed in 1739., 
and the feventk in June 1740, under the title of “ A Vin- 
dication of Mr Pope’s Effay on Man, hy the author of the 
Divine Legation.” 'i. he opinion which Mr Pope concei- 
ved of theie defences, as well as of their author, will be bell 
feen in his letters. In confequence, a firm friendfhip was 
cflablifhed between them, which continued with undiminiffi- 
cd fervour until the death of Mr Pope; who, during the 
remainder of his life, paid a deference and relpedt to his 
friend’s judgment and abilities, which will be confidered by 
many as almoft bordering on fervility. 

Towards the end of the year 1739, Mr Warburton pub- 
lifhed a new and improved edition of the firlt volume of the 
Divine Legation; and in May 1741, appeared the fecond 
part, which completed the argument, though not the entire 
plan of that work. “ A work, fays Bifliop Hurd in all 
views of the moil tranfcendant merit, whether we confider 
the invention or the execution. A plain fimple argument, 
yet perfeftly new, proving the divinity of the Mofaic law, 
and laying a fare foundation for the fupport of Chriftianity, 
is there drawn out to a great length by a chain of reafoning 
fo elegantly connefted, that the reader is carried along it 
with eafe and pleafure ; while the matter prefented to him 
is fo itriking for its own importance, fo erabdlifhed by a 
lively fancy, and illuftrated from all quarters by' exquifite 
learning and the molt ingenious dilquiiition, that in the whole 
compals of modern or ancient theology, there is nothing 
equal or fimilar to this extraordinary performance.” 

This is the panegyric of a man reflecting with tender- 
nefs on the memory of his friend and benefador ; but it ap- 
proaches much nearer to the truth than the cenfurts of thofe 
cabahftic critics, who, faftening upon fome weak part of the 
Divine Legation, or perhaps never having looked into it, 
have ridiculoufly contended that the author was far from 
being eminent as a icholar (a), and that his work is inimi- 
cal to the caufe of Chriftianity ! Putting partiality afide, 

there is in the Divine Legation of Mofes abundant evi- Warbur* 
dunce of the malignant folly of this charge, as no man can , t,in- 
read and underlfand that work without being convinced that 
its author was a Chriftian, not only fincere but zealous; 
that he was, what Johnfon calls him “ a man of vigorous* Uf g 
faculties, of a mind fervid and vehement, fupplied by unli-Rp. 
mitedand inceffant inquiry, with a wonderful extent and va- 
riety ot knowledge, which had neither depreffed his imagi- 
nation nor clouded his perfpicuity ; and that to every work, 
and this work in particular, he brought a memory full 
fraught, with a fancy fertile of original combinations, exert- 
ing at once the powers of the Icholar, the reafoner, and the 
wit.” But we think it mull be acknowledged, that his learn- 
ing was too multifarious to be always exatl, and his inqui- 
ries too eagerly' pulhed to be always cautious. We have 
no hefitation, however, to fay, that to the divine this great 
work, with all its imperfeflions, is, in our opinion, one of 
the moll valuable that is to be found in any language. 

In the fummer 1741, Mr Pope and Mr Warburton, in a 
country ramble, took Oxford in their way. The univerfity 
was naturally pleafed at the arrival of two fuch itrangers, 
and feemed defirous of inrolling their names among their 
graduates. The degree of D. D. was intended for the di. 
vine, and that of L. L. D. tor the poet : but intrigue and 
envy defeated this fcheme; and the univerfity loll the ho* 
nour of decorating at the lame time the two greatell geni- 
ules of the age, by the fault of one or two of its members. 
Pope retired with fome indignation to Twickenham, where 
he confoled himfelf and his friend with this farcaltic reflec- 
tion—“We ffiall take our degree together in fame, what* 
ever we do at the uriverfity.” 

The friendlhip of this eminent poet was of fervice to Mr 
Warburtcn in more refpefts than that of increafing his fame.. 
He introduced and warmly recommended him to moll of 
his friends, and among others to Mr Murray, afterwaid's 
earl of xMansfield, and Ralph Allen, Efq; of Prior-park- 
in confequence of this introdudfion, we find Mr Warburton 
at Bath r742 ; where he printed a fermoiv which had been 
preached at the Abbey-church on the 24th of Oclober, for 
the benefit of Mr Allen’s favourite charity, the General 
Hofpital or Infirmary. In this year alio he printed a Difi- 
fertation on the origin of books of chivalry, at the end of 
Jarvis’s Preface to a tranfiation o! Don Quixote, which Mr 
Pope tells him, he had not got over two paragraphs of, be- 
fore he cried out, Shit Erafmus., aut Diabolus. 

In 1742, Mr Warburton publifhed “ A Critical and 
Philofophical Com nentary on Mr Pope’s Effay on Man. 
In which is contained a Vindication of the laid Effay from 
the Mifreprefentation of M. de Refnal, the French Trans- 
lator, and of M. de Croufaz, Profelfor of Philofophy and 
Mathematics in the Academy of Laufanne, the Commen- 
tator.” It was at this period, when Mr Warbnrton had 
the entire confidence of Mr Pope, that he advifed him to 
complete the Dunciad, by changing the hero, and adding 
to it a fourth book. This was accordingly executed in 
1742, and publilhed early in 1743, v/ith notes by our au- 
thor ; who, in confequence of it, received his fhare of the a- 
bufe which Mr Cibber liberally bellowed on both Mr Pope 
and his annotator. In the latter end of the lame year he 
publilhed complete editions of “ The Effay on Man,” and 
“ The Effay on Criticifm;” and from the fpecimen which 
he there exhibited of his abilities, it may be prefumed Mr 

Pope 

(a) V- e have heard this affirmed by narrow-minded clergymen, who were dellitute themfelves of every fpark of fci- 
ence, and had no other claim to literature than what arole from a flight acquaintance with Hebrew critics of a very 
peculiar call; to whom, it mull be owned, that no great refpedt vras indeed ever paid by the author of the Divine Lega- 
tion of Mofes. 
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P‘’pe determined to commit the publication of thofe works 

tc>n< which he fhould leave to Mr Warburton’s care. At Mr 
" I Pope’s defire, he, about this time, revifed and corrected the 

“ Effay on Homer,” as it now Hands in the lalt edition of 
( that tranflation. 

I he publication of “ The .Dunciad” was the laft fervice 
which our author rendered Mr Pope in his lifetime. Af- 
ter a lingering and tedious illnefs, the event of which had 

1 been long forefeen, this great poet died on the 30th of 
May 1744; ar,-d by his will, dated the 12th of the pre- 

f ceding December, bequeathed to Mr Warburton one half 
of his library, and the property of all fueh of his works al- 
ready printed as he had not otherwife dilpofed of or alie- 
nated, and all the profits which fhould ariie from any edi- 
tion to be printed after his death : but at the fame time di- 

, redted that they fhould be publifhed without any future 
alterations. 

“ In 1744, Mr Warburton turned his attention to the 
feveral attacks which had been made on the “ Divine De- 

[ gation,” and defended himfelf in a manner which, if it did 
not prove him to be poffelTed of much humility or diffi- 
dence, at leaf! demonftrated, that he knew how to wield the 
weapons of controverfy with the hand of a mailer. His 
firlt defence now appeared, under the title of “ Remarks on 

f fever al occafional Rcfledtions, in Anfwer to the Reverend 
Dr Middleton, Dr Pococke, the Maker of the Charter- 

f Houft, Dr Richard Grey, and others ; ferving to explain 
and juflify dtvers Paffages in the Divine Legation, objedted 
to by thofe learned Writers. To which is added, A Ge- 

): neral Review of the Argument of the Divine Legation, as 
J far as it is yet advanced ; wherein is confidered the Relation 
I the feveral Par ts bear to each other and the whole. To- 
I gether with an Appendix, in Anfwer to a late Pamphlet 
| intitled. An Examination of Mr W ’s fecond Propo- 

rtion.” This was followed next year by “ Remarks on 
I feveral occafional Refledtions, in Aniwer to the Reverend 
j Dodtors Stebbing and Sykes ; ferving to explain and jufli- 
t fy the Two Difiertations in the Divine Legation, concern- 
[; ing the Command to Abraham to offer up his Son, and the 

Nature of the Jewifh T heocracy, objedted to by thefe learn- 
ed Writers. Part II. and laft.” Both thefe anfwers arc 

1; couched in thoie high terms of confident fuperiority, which 
J marked almoll every perlormance that fell from his pen du- 

ring the remainder of his life. 
On the 5 th of September 1745, the friendfhip between 

him and Mr Allen was more cloiely cemented by his mar- 
t riage with Mifs Tucker, who furvived him, and is now, if 

alive, Mrs Stafford Smith of Prior-park. At that impor- 
tant criiis our author preached and publifhed three feafon- 
able fermons : 1. “ A faithful Portrait of Popery, by which 
n is feen to be the Reverfe of Chriftianity, as it is the De- 

, ftrudlion of Morality, Piety, and Civil Liberty. Preached 
at St James’s, Weilminiter, Odtober 1745.” 2. “A Ser- 

| mon occafioned by the prefent unnatural Rebellion, &c. 
! Preached in Mr Allen’s Chapel at Prior park, near Bath, 

November 1745.” 3. “ The Nature of National Offences 
j truly Hated—Preached on the General FaH-day, December 

lb. 1745-6.” On account of the laH of thefc fermons, he 
I was again involved in a controverfy with his former antago- 

nifl Dr Stebbing, which occafioned “ An Apologetical De- 
dication to the Reverend Dr Henry Stebbing, in Anfwer 

j to his Cenfure and Mifreprefentations of the Sermon 
' preached on the General FaH, &c.” 

Notwithllanding his great connexions, his acknow- 
ledged abilities, and his cHablifhed reputation, a reputation 
founded on the durable bafis of learning, and upheld by the 
decent and attentive performance of every duty incident to 
his Hauon j yet, we do not find that he received any addi- 
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tion to the preferment given him in 1728 by Sir Robert 
Sutton (except the chaplainfhip to the prince of Wales), 
until April 1746, when lie was unanimoufiy called by the 
Society of Lincoln’s Inn to be their preacher. In Novem- 
ber he publifhed “ A Sermon preached on the Thankfgi- 
ving appointed to be obferved the 9th of OXober, for the 
Suppreffion of the late unnatural Rebellion. ’ In 1747 ap- 
peared his edition o' Shakefpeare, and his Preface to Cla- 
rifia ; and in the fame year he publifhed, 1. “ A Letter 
from an Author to a Member of Parliament concerning Li- 
terary Property.” 2. “ Preface to Mrs Cockburn’s Re- 
marks upon the Principles and Reafonings of Dr Ruther- 
ford’s Elfay on the Nature and Obligations of Virtue,” 
&c. 3. “ Preface to a Critical Inquiry into the Opi- 
nions and PraXice of the ancient Philoiophers, concerning 
the Nature of a Future State, and their Method of teach- 
ing by double DoXrine,” (by Mr Towne) j 747, fecond 
edition. In 1748, a third edition of “ The/Uliance be- 
tween Church and State, correXed and enlarged.” 

” In 1749, a very extraordinary attack was made on the 
moral charaXer of Mr Pope, from a quarter where it could 
be the leaf! expeXed. An inlignificant pamphlet, under 
the name of /I Patriot King, was that year publifhed by 
Lord Bolingbroke, or by his direXion, with a preface to it, 
refiefting highly on Mr Pope’s honour. The provocationr 
was limply this : The manufeript of that trivial declamation 
had been intruded to the care of Mr Pope, with the charge 
(as it was pretended) that only a certain number of copies 
fhould be printed. Mr Pope, in his exceffive admiration of 
his guide, philofopber, and friend, took that opportunity, for 
fear fo invaluable a treafure of patriot eloquence fhould be 
loll to the public, to exceed his commiffion, and to run off 
more copies, which were found, after his death, in the print- 
er’s warehouie. This charge, however frivolous, was ag- 
gravated beyond meafure ; and, iiot.vithllanding the proofs 
which Fiord Bolingbroke had received of Pope’s devo- 
tion to him, envenomed with the utmoH malignity. Mr 
Warburton thought it became him to vindicate his deceafed 
friend ; and he did it fo efitXually, as not only to iilence his rr ^ 
accufer, but to cover him with confufion J.” j r 

About this time the publication of Dr Middleton’s In- WarburtQK* 
quiry concerning the miraculous Powers of the ChriHian 
Church, gave rile to a controverfy, which was managed 
with great warmth and afperky on both fides, and not 
much to the credit of either party. On this occafion Mr 
Warburton publifhed an excellent performance, written with 
a degree of candour and temper, which, it is to be lamented, 
he did not always exercife. The title of it was “ Julian ; or a 
Difcourfe concerning the Earthquake and fiery Erupt ion which 
defeated that Emperor’s attempt to rebuild the Temple at 
Jerufalem, 1750.” A fecond edition of this difcourfe, “ with 
Additions,” appeared in 1751, in which year he gave the 
public his edition of Mr Pope’s Works, with Notes, in nine 
volumes 8vo ; and in the fame year printed “ An Anfwer 
to a Letter to Dr Middleton, inferted in a Pamphlet inti- 
tled, The Argument of the Divine Legation fairly Hated,” 
&c.; and “An Account of the Prophecies of Arife Evans, 
the Welfh Prophet in the laH Century,” annexed to the firtl 
volume of Dr Jortin’s Remarks on Ecclefiallical Rnlory, 
which afterwards fubjeXed him to much trouble. 

In 1752, Mr Warburton publifhed the firft volume of 
a courfe of fermons, preached at Lincoln’s Inn, intitled, 
“ The Principles or Natural and Revealed Religion, occa- 
fionally opened and explained and this was two years 
afterwards followed by a fecond. After the public had 
been fome time promifed, it may, from the alarm which 
was taken, be almoil faid threatened with, the appearance of 
Lord Bolingbroke’s Works, they were about this time 

printech.' 



WAR t 79 
W.irl'ur- printed. The kt own abilities and infidelity of this noble. 

tf n- man had created apprel'.enfions in the minds of many people, 
of the pernicious effeds of his dodrines : and nothing but 
the appearance of his whole force could have convinced his 
friends, how little there was to be dreaded from arguments 
again ft religion fo weakly fupported. Many anfwers were 
foon publiftied, but none with more acutenefs folidity, and 
fprightlinefi, than “ A View of Lord Bolingbroke’s Philo- 
fophy, in two Letters to’a Friend, 1754;” the third and 
fourth letters were publifhed in 175',, with another edition 
of the two former ; and in the fame year a fmaller edition of 
the whole ; which, though it came into the world without 
a name, was univerfally afcribed to Mr Warburton, and ar- 
terwards publicly owned by him. To feme copies of this 
is prefixed an excellent complimentary epiftle from the Pre- 
fident Montefquieu, dated May 26. 1754. 

At this advanced period of his life, that preferment 
which his abilities might have claimed, and which had hi- 
therto been withheld, feemed to be approaching towards 
him. In September 1774, he was appointed one of his 
Majefty’s chaplains in ordinary , and in the next year was 
prefented to a prebend in the cathedral of Durham, on the 
death of Dr Mangey. About this time the degree of Doc- 
tor of Divinity was conferred on him by Dr Herring, then 
archbifhop of Canterbury. A new impreflion of The Di- 
vine Legation being now called for, he printed a fomth 
edition of the firft part of it, correfted and enlarged, divi- 
ded into two volumes, with a dedication to the earl of Hard- 
wicke- The fame year appeared “ A Sermon preached be- 
fore his Grace Charles Duke of Marlborough, Prefident, 
and the Governors of the Hofpital for the Small-pox and for 
Inoculation, at the Parifh-church of St Andrew, Holborn, 
April the 24th, 1755.” And in 1756, “ Natural and Ci- 
vil Events the Inftrumer.ts of God’s Moral Government; a 
Sermon, preached on the laft public Faft-day, at Lincoln’s 
Inn Chapel.” 

In 1757, Dr Warburton meeting with Mr Hume’s traft, 
entitled, The Natural Hiftory of Religion, filled the margin 
of the book, as well as fome interleaved flips of paper, with 
many fevere and fhrewd remarks on the infidelity and natu- 
ralifm of the author. Thefe he put into the hands of his 
friend Dr Hurd, who, making a few alterations of the ftyle, 
added a fhort introdu&ion and csnclufion, and publifhed 
them in a pamphlet, entitled, “ Remarks on Mr David 
Hume’s Natural Hiftory of Religion, by a Gentleman of 
Cambridge, in a Letter to the Reverend Dr Warburton.” 
This lively attack upon Mr Hume gave him fo much of- 
fence, that he thought proper to vent his fpleen on the fup- 
pofed author, in the pofthumous difeourfe which he called 
his Life; and thus to do greater honour to Dr Hurd than to 
any other of his numerous antagonifts. 

Towards the end of the year 1757, Dr Warburton was 
promoted to the deanery of Briftol ; and in the beginning 
of the year 1760, he was, through Mr Allen’s intereft 
with Mr Pitt, afterwards earl of Chatham, advanced to the 
bifhopric of Gloucefter. That great minifter is known to 
have declared, that nothing of a private nature, fince he 
had been in office, had given him fo much pleafure as bring- 
ing our author on the bench.” There was, however, ano- 
ther minifter, who dreaded his promotion, and thought that 
he faw a fecond Atterbury in the new bifhop of Glouce- 
fter; but Warburton, fays bifhop Hurd, had neither talents 
nor inclination for parliamentary intrigue or parliamentary 
eloquence : he had other inftruments of fame in his hands, 
and was infinitely above the vanity of being caught 

% Lryden. “ With the fine notion of a bufy man J.” 

He was conlecrated on the 20th of January 1760, and 
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on the 30th of the fame month preached before the honfq Wa-W. 
of lords. In the next year he printed “ A Rational Account ton, 
of the Nature and End of the Sacrament of the Lord’s Sup. '—■v—» 
per.” In 1762, he publifhed “ The Doftrine of Grace ; or 
the Office and Operations of the Holy Spirit vindicated from 
the Infults of Infidelity and the Abufes of Fanaticiftn,” 2 vob 
1 tmo j and in the fucceeding year drew upon himfelf much 
illiberal abufe from fome writers of the popular party, on 
occafion of his complaint in the houfe of lords, on the 15th 
of November 1763, againft Mr Wilkes, for putting his 
name to certain notes on the infamous “ Effay on Wo- 
man.” 

In 1765 he publifhed a new edition of the fecond part 
of the Divine legation, in three volumes ; and as it had 
now received his laft hand, he prefented it to his great 
friend Lord Mansfield, in a dedication which deferves to be 
read by every perfon who efteems the well being of fociety 
as a concern of any importance. It was the appendix to 
this edition which produced the well-known controverfy be- 
tween him and Dr Lowth, which we have noticed elfe- 
where (fee Lowth), as doing no great honour, by the 
-mode in which it was condu&ed, to either party.. In the 
next year he gave a new and much improved edition of the 
Alliance between the Church and State. This was follow- 
ed, in 1767, by a third volume of fermons, to which is add- 
ed, his firft Triennial Charge to the Clergy of the Diocefe 
of Gloucefter; which may be fafely pronounced one of the 
moft valuable difeourfes of the kind that is to be found in 
our own or any other language. With this publication he 
doled his literary courfe ; except that he made an effort to- 
wards publifhing, and adually printed, the ninth and laft 
book of the Divine Legation. This book, with one or two 
occafional fermons, and iome valuable diredlions for the ftu- 
dy of theology, have been given to the world in the fplendid 
edition of his works in feven volumes 4to> ^7 friend and 
biographer the prefent bifhop of Wbrcefter. That prelate 
confeifes, that the ninth book of the Divine Legation dif- 
plays little of that vigour of mind and fertility of invention 
which appear fo confpicuous in the former volumes; but he 
adds, perhaps truly, that under all the difadvantages with 
which it appears, it is the nobleft effort which has hitherto 
been made to give a rationale of Chriftianity. 

While the bifhop of Gloucefter was thus exerting his laft 
ftrength in the caufe of religion, he projeded a method by 
which he hoped to render it effe&ual fervice after his death. 
He transferred I.. 500 to Lord Mansfield, Sir Eardley 
Wilmot, and Mr Charles Yorke, upon truft, to found a lec- 
ture, in the form of a courfe of fenuons, to prove the truth 
of revealed religion in general, and of the Chriftian in par- 
ticular, from the completion of the prophecies in the Old 
and New Teftament, which relate to the Chriftian church, 
efpecially to the apoftacy of Papal Rome. To this foun- 
dation we owe the admirable Introduftory Le&ures ox 
Hurd, and the well-adapted Continuation of Halifax and 
Bagot. # . . 

It is a melancholy refleftion, that a life fpent m the 
conftant purfuit of knowledge, frequently terminates in the 
lofs ©f thofe powers, the cultivation and improvement »of 
which are attended to with too ftriA and unabated a degree 
of ardour. This was in fome degree the misfortune of Dr 
Warburton. Like Swift, and the great duke of Marlbo- 
rough, he gradually funk into a lituation in which k was 
a fatigue to him to enter into general converfation. There 
were,"however, a few old and valuable friends, in whofe 
company, even to the laft, his ~~ental faculties were exerted 
in their wonted force ; and at fuch times he would appear 
cheerful for feveral hours, and on the departure ot his 
friends retreat as it were within himfelf. This melancholy 
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habit was aggravate-! by the !ofs of^iis only fon, a very pro- 

,oB mifing young gentleman, who die-l of a confumption but a 
v,as fhort time before the Bi(hop, who himfelf refigned to fate 

'"""ffjn the 8ift year of his age. A neat marble monument has 
been erefted to him in the cathedral of Gloucdler, with this 

1 infcription— 
To the Memory of 

William Warburton, D. D. 
For more than 19 Years Bifhop of this See; 

A Prelate 
Of the moft fublime Genius, and exquifite Learning. 

Both which Talents 
He employed, through a long Life, 

In the Support 
Of what he firmly believed, 

The Christian Religion ; 
And 

Of what he efteemed the beft Efiablifhment of it, 
The Church of England. 

He was born at Newark upon Trent, 
Dec. 24. 1698. 

Was confecrated Bishop of Glouceiler, 
Jan. 20. 1760. 

Died at his Palace, in this City, 
June 7. 1779. _ 

And was buried near this Place. 

' WARD (Dr Seth), an Englifh prelate, chiefly famous for 
fits knowledge in mathematics and aftronomy, was born at 

k Buntingford in Hertfordihire, about the year 1617. He was 
1 H admitted of Sidney college, Cambridge, where he applied with 

| great vigour to his ftudies, particularly to the mathematics, 
1 L| and was chofen fellow of his college. He was involved not a 

little in the confequences of the civil v/ar, but foon after the 
Reftoration obtained the bifhopric of Exeter ; in 1667, be 

; was tranflated to Salifbury; and in 1671 was made char.cel- 
i I. lor of the order of the garter ; he was the firft Proteftant 

I bilhop that enjoyed that honour, and he procured it to be 
t annexed to the fee of Salifbury. Bilhop Ward was one of 
i j thofe unhappy perfons who have the misfortune to furvive 

their fenies, which happened in confequence of a fever ill 
: | cured ; he lived to the Revolution, without knowing any 
1 v thing of the matter, and died in 1690. He was the author 
1 of feveral Latin works in mathematics and aftronomy, 

I which were thought excellent in their day ; but their ufe 
has been fuperfeded by later difcoveries and the Newtonian 

! philofophy. 
i I Ward (Dr John), was the fon of a diflenting minifter, 

and born at London in 1679. ^or f°me years kept a 
) j fchool in Tenter-alley, Mom fields ; but rendered himfelf lo 
r eminent in the ftudy of antiquity, that in 1720 he was cho- 

fen profeflbr of rhetoric in Gieftiam college : in 1723, du- 
r ring the prefidency of Sir Ifaac Newton, he was elefted a 
) fellow of the Royal Society ; and in 1752 one of the 

vice-prefidents, in which office he wag continued to his 
t death. He was ele&ed one of the truftees of the Britilh 
] ! Mufeum in 1753, anc^ at Grelham college in 17 $3. 
= The work for which he is beft known, is his Lives of the 
1 ] Profeflbrs of Grelham College ; which is a confiderable ad- 
( dition to the hiftory of learning in our country. His Lec- 

tures on Oratory were pubhfhed after his death, in two vo- 
( I lumes 8vp. 
1 ; Ward, is varioufly ufed in our old books: a waid in 

London is a diftrift or divifion of the city, committed to the 
Ipecial charge of one oi the aldermen ; and in London there 
are 26' wards, according to ..the number ol the mayor 
and aldermen, ot which every one has his ward fur his 
proper guard and jurildidion. A foreft is divided into 

wards; and a prifon is called a ward. Laftly, the heir of Ward 
the king’s tenant, that held in rapite, was termed a ‘want du- w If 
ring his nonage ; but this wardlhip is taken away by the fta-, a- P‘, 
tute 12 Car. II. c. 24. 

IVdRD-Holding in Scots law. See Law, N'j clxv. 1. and 
clxvi. 3. 

WARD-Hook, or Widdhook, in gunnery, a rod or ftaff, 
with an iron end turned ferpentvvile, or like a fcrew, to 
draw' the wadding out of a gun when it is to be unloaded. 

WARDEN, or Guardian, one who has the charge 
or keeping of any perfon, or thing, by office. Such is the 
warden of the Fleet, the keeper of the Fleet prifon ; who 
has the charge of the prifoners there, efpeciaily fuch as are 
committed from the court of chancery for contempt. 

WARDHUYS, a port of Norwegian Lapland, 120 
miles iouth-eall of the North Cape. E. Long. 31. 12. 
N. Lat. 7:. 23 

WARDMOTE, in Lqndon, is a court fo called, which 
is kept in every ward of the city ; anlwering to the curiata 
comitia of Rome. 

WARDROBE, a clofet or little room adjoining to a 
bed-chamber, ferving to difpofe and keep a perfon’s appa- 
rel in ; or for a fervant to lodge in, to be at hand to wait, 
&c. 

Wardrobe, in a prince’s court, is an apartment wherein 
his robes, wearing apparel, and other neceflaries, are prefer- 
ved under the care and direction of proper officers. 

In Britain, the Mnjler or Keeper of the Great Wardrobe 
was an officer of great antiquity and dignity. High pri- 
vileges and immunities were conferred on him by king Hen- 
ry VI. which were confirmed by his fucceflbrs ; and king 
James I. not only enlarged them, but ordained that this of- 
fice fhould be a corporation or body politic for ever. 

It was the duty of this office to provide robes for the co- 
ronations, marriages, and funerals of the royal family ; to 
furnifh the court with hangings, cloths of ftate, carpets, 
beds, and other neceflaries; to furnifh houfes for ambafla- 
dors at their firft arrival; cloths of ftate, and other furni- 
ture, for the lord lieutenant of Ireland, and ail his majefty’s Beatfirrt 
ambafladors abroad ; to provide all robes for foreign knights ^ 
of the garter, robes for the knights of the garter at home ; * 
robes and all other furniture for the officers of the garter ; 
coats for kings, heralds, and purfuivants at arms ; robes for 
the lords of the trealury, and chancellor of the exchequer, 
&c. livery for the lord chamberlain, grooms of his majefty’s 
privy chamber, officers of his majefty’s robes ; for the two 
chief juftices, for all the barons of the exchequer, and feveral 
officers of thefc courts ; all liveries for his majefty’s fervants, 
as yeoman of the guard, and wardens of the Tower, trum- 
peters, kettle-drummers, drummers, and fifes ; the mefien- 
gers, and all belonging to the ftables, as coachmen, footmen, 
littermen, poftilions, and grooms, &c. all the king’s coaches, 
chariots, harnefles, faddles, bits, bridles, &c. the king’s wa- 
ter-men, game-keepers, &c. alfo furniture for the royal 
yachts, and all rich embroidered tilts, and other furniture 
for the barges. 

Befides the matter or keeper of the wardrobe, who had 
a falary of L. 2000, there was his deputy, who had L. 150, 
and comptroller and a patent clerk, each of whom has a 
falary ot L. 300. Befides many other inferior officers and 
fervants, who were all fworn fervants to the king. 

There was likewife a removing wardrope, who had its 
own fet of officers, and Handing wardrobe-keepers at St 
James’s, Windfor Caftle, Hampton Court, Kenfington, and 
Somerfet Houfe ; but the whole of the wardrobe eftablifh- 
ment was abolifhed by aft of Parliament in 1782, and the 
duty of it in future to be done by the lord chamberlain. 

WARDSHIP, in.chivalry, one ot the incidents of te- 
nure 
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Wardfliip. riure by knlqbt-fervice. 

vice, and 'Tenure. 
Upon the death of a 

age of 21, being a male, 

A R 
See Ff.odal Syp 

tenant, if the heir was under the 
 t . or 14, being a fema.le, the lord 

was intitled to the wardfhip of the heir, and was called the 
guardian in chivalry. This wardfhip confided.in having the 
cuftody of the body and lands of fuch heir, without any ac- 
count of the profits, till the age of 21 in males, and 16 in 
females. For the law fuppofed the heir-male unable to per- 
form knight-fervice till 21 ; but as for the female, {he was 
fuppofed capable at 14 to marry, and then her hufband 
might perform the fervice. The lord therefore had no 
wardfhip, if at the death of the anceftor the heir-male was 
of the full age of 21, or the heir-female of 14.: yet if {he 
was then under 14, and the lord once had her in ward, he 
might keep her fo till 16, by virtue of the ftatute of Weft- 
minfter, 1. 3 Edw. I. c. 22. the two additional years be- 
ing given by the legiflature for no other realon but merely 
to benefit the lord. 

i his wardfhip, fo far as it related to land, though it was 
not nor could he part of the law of feuds, fo long as they 
were arbitrary, temporary, or for life only ; yet when they 
became hereditary, and did confequently often defcend upon 
infants, who by reafon of their age could neither perform 
nor ftipulate for the fervices of the feud, does not feem up- 
on feodal principles to have been unreafonable. For the 
wardfliip of the land, or cuftody of the feud, was retained by 
the lord, that he might out of the profits thereof provide a 
fit perfon to f'upply the infant’s fervices till he fhould be of 
age' to perform them himfelf. And if we confider a feud 
in its original import, as a ftipend, fee, or reward for acftual 
fervice, it could not be thought hard that the lord fhould 
withhold the ftipend fo long as the fervice was fufpended. 
Though undoubtedly to our Englifh anceftots, where fuch 
ftipendary donation was a mere fuppofition or figment, it 
carried abundance of hardfhip ; and accordingly it was re- 
lieved by the charter of Henry I. which took this cuftody 
from the lord, and ordained that the cuftody, both of the 
land and the children, fhould belong to the widow or next 
of bin. But this nobe immunity did not continue many 
years. 

The wardfhip of the body was a confequence of the ward- 
{hip of the land; for he who enjoyed the infant’s eftace was 
the propereft perfon to educate and maintain him in his in- 
fancy : and alfo in a political view, the lord was moft con- 
cerned to give his tenant a fuitable education, in order to 
qualify him the better to perform thofe fervices which in his 
maturity he was bound to render. 

When the male heir arrived to the age of 21, or the heir- 
female to that of 16, they might fue out their livery or ow- 

Jlerlemain ; that is, the delivery of their lands out of their 
guardian’s hands. For this they were obliged to pay a fine, 
namely, half-a-year’s profits of the land ; though this feems 
exprefsly contrary to magna charta. However, in confidera- 
tion of their lands having been fo long in ward, they were 
excufed all reliefs, and the king’s tenants alfo all primer fei- 
fins. In order to afeertain the profits that arofe to the 
crown by thefe fruits of tenure, and to grant the heir his li- 
very, the itinerant juftices, or juftices in eyre, had it former- 
ly in charge to make inquifition concerning them by a jury 
of the county, commonly called an inquifitio poft mortem ; 
which was inftituted to inquire (at the death of any man of 
fortune) the value of his eflate, the tenure by which it was 
holden, and who, and of what age, his heir was ; thereby to 
afeertain the relief and value of the primer feifin, or the ward- 
fhip and livery accruing to the king thereupon. A manner ot 
proceeding that came in procefs of time to be greatly abufed, 
and at length an intolerable grievance j it being one of the 
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Knight Ser- principal accufations againft Empfon and Dudley, the wick- 

ed engines of Henry VII. that by colour of falfe inquifi. 
tions they compelled many perfems to fue out livery from, 
the crown, who by no means were tenants thereunto. And 
af terwards a court of wards and liveries was eredfed, for con- 
duding the fame inquiries in a more folemn and legal mau- 
ner. 

When the heir thus came of full age, provided he held a 
knight’s fee, he was to receive the order of knighthood, 
and was compellable to take it upon him, or ell'e pay a 
fine to the king. For in thofe heroical times no perfon 
was qualified for deeds of arms and chivalry who had not re- 
ceived this order, which was conferred with much prepara- 
tion and folemnity. We may plainly difeover the footfteps 
of a fimilar cuftom in what Tacitus relates of the Germans, 
who, in order to qualify their young men to bear arms, 
prefented them in a full aflernbly with a fhield and lance ; 
which ceremony is fuppofed to have been the original 
of the feodal knighthood. This prerogative, of compel- 
ling the vaflals to be knighted, or to pay a fine, was ex- 
prefsly reedgnifed in parliament by the ftatute ch mdihbm, 
1 Edw. II. ; was exerted as an expedient for railing money 
by many 6f our belt piinces, particularly by Edw. VI. and 

Elizabeth ; but this was the occafion of heavy murmurs 
when exerted by Charles I. : among whofe many misfortunes 
it was, that neither himfelf nor his people feemed able to di- 
ftinguifh between the arbitrary ftretch and the legal exer- 
tion of prerogative. However, among the other concefiions 
made by that unhappy prince before the fatal recourfe to 
arms, he agreed to diveft himfelf of this undoubted flower of 
the crown; and it was accordingly abohfhed by ftatute 16 
Car. I. c. 20. 

WARE, a town of Hertfordfhire, with a market on 
Tuefdays, and a fair on the laft Tuefday in April, and Tuef- 
day before St Matthew’s day (Sep. 21.) for horfes and 
other cattle. It is a large, well frequented, and well inha- 
bited thoroughfare town, feated on the river Lea, 21 miles 
north of London. It carries on a great trade in malt and 
corn, which they are continually fending in large quantities 
to London. E. Long o. 3. N. Lat. 51. 50. 

WARN, in law, is to fummon a perfon to appear in a 
court ofjuftice. 

WARNING of Tenants, in Scots law. See Law, 
N° clxvii. 16. 

WARP, in the manufaftures, a name for the threads, 
whether of filk, wool, linen, hemp, &c. that are extended 
lengthwife on the weaver’s loom ; and acrofs which the work- 
man, by means of his {buttle, pafles the threads of the woof, 
to form a cloth, ribband, fuftian, or the hke. 

Warp, a fmall rope employed occafionally to remove a 
fhip from one place to another, in a port, road, or river. 
And hence, 

To IVart, is to change the fituation of a fhip, by pul- 
ling her from one part ol a harbour, See. to fome other, by 
means of warps, which are attached to buoys ; to anchors 
funk in the bottom ; or to certain Rations upon the fhore, 
as ports, rings, trees, &c. The fhip is accordingly drawn 
forwards to thofe ftations, either by pulling on the warps 
by hand, or by the application of fome purchafe, as a tackle, 
windlals, or capftern, upon her deck. 

When this operation is performed by the fhip’s leffer an- 
chors, thefe machines, together with their warps, are car- 
ried out in the boats alternately towards the place where 
the fhip is endeavouring to arrive : fo that when fhe is draw* 
up clofe to one anchor, the other is carried out to a com- 
petent diftance before her, and being funk, ferves to fix the 
other warp, by which fhe is farther advanced. 

Warpin ’- is generally ufed when the fails are unbent, or r p 0 whe* 
4 
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WAR 
fcn be fuccetsfully employed, which may ei. ther anfe from the unfavourable Hate of the wind, theoo- 
P0WAnp°ptliexn>rv^r farrow bmits of the channel ' W ARRANDICE, in Scots law. See Law, No clxiv 
II. 
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take it; and m 1747 fitted out a large fleet for that pur- 
pofe, and at the fame time another fquadron to profecute 
then fuccefs in the itaft. Indies. Thele fquadrons failed at 
th£ lame time ; but the views of the French were rendered 

WAR RANT, is a power and chime to s ™ 4 n t he gaIlant admiral Anfon and S,‘r Pcttv Warren,, 
other officer to apprehend a perfon accnfen nf ’5 or ^,.l° ^ been created rear-admiral, who with a large fleet of 
1, may be iflbe/l e^aoW ^ d I T™! f" “ the ^ may be iffiied in extraordinary cafes by the privy 
council, or fecretaries of ftate ; but moil commonly it is if- 
foec by jud ices of the peace. This they may do in any 
cafes where they have a junldi&ion over the offence, in order 
to compel the perfon accufed to appear before them; for 
it would be abfurd to give them power to examine* an of. 
fender, unkis they had alfo power to compel him to attend 
and iubmit to fuch examination. And this extends to all 
treafons, felonies, and breaches ofthe peace ; and alfo to all 
fuch offences as they have power to punifh by flatute. Be- 
fore the granting of the warrant, it is fitting to examine 
upon oath the party requiring it, as well to afcertain that 
there is a felony or other crime a&ually committed, with- 
out which no warrant fhould be granted ; as alfo to prove 
the cauie and probability of fufpefting the party againft 
whom the warrant is prayed. 

This warrant ought to be under the hand and feal of the 
jnflice ; fhomd fet forth the time and place of making, and 

took the greatefl part of the men of war. This was the 
lad fei vice Sir Peter rendered to his country as a com- 
mander in the Britifh fleet ; for a peace bein * concluded in 
the tucceeding year, the fleet was laid up in the feveral har- 
bours. 

the caufe for which it is made 
the conftabie, or other peace officer, or it may be to any 
private perfon by name. A general warrant to apprehend 
all perions fufpe&ed, without naming or particularly de- 
ferring any perfon in fpccial, is illegal and void for its un- 
certainty ; for it is the duty of the ma, rift rate, and ought 
not to be lelt to the officer, to judge of the ground of fufpi- 
cion. Alio a warrant to apprehend all perfons guilty of 
fuch a crime, is no legal warrant; for the point upon which 
its authority refls, is a fact to be decided on a fubfequent 
tri. 1 ; namely, whether the perfon apprehended thereupon 
be guilty or not guilty. When a warrant is received by 
the officer, he is bound to execute it, fo far as the jurifdic- 
tion of the magiftrate and himfelf extends. A warrant 
from any of the juftices of the court of king’s bench ex- 
tends over all the kingdom, and is tefled or dated England; 
but a wanant of a juft ice of the peace in one county, mufl 
be backed, that is, ligned, by a juftice of another county, 
before it can be executed there. And a warrant for appre- 
hending an Englifh or a Scotch offender, may be indoried 
in the oppofite kingdom, and the offender carried back to 
that part of the united kingdom in which the offence was 
committed. 

WARRANTY, Warrantia, in law, a promife, or co- 
venant, by deed, made by the bargainer for himfelf and his 
heirs, to warrant and fecure the bargainee and his heirs, 
Jgainfl all men, for enjoying the thing agreed on or granted 
between them. 

WARREN (Sir Peter), an admiral, diftinguifhed by 
his virtue, learning, and undaunted courage, was defeended 
from an ancient family in Ireland, and received a fuitable 
education to qualify him for a command in the royal navv, 
in which he lerved for feveral,years with great reputation ; 
but the tranfa&ion which placed his great abilites in their 
full light, was the taking of Louifhourg in the year 1745, 
when he was appointed commodore of the Britifli fquadron 
lent on that fervice. He joined the fleet of tranfpoits from 

He was now chofen one of the reprefentatives in parlia- 
ment .or Weftminfler ; and in the midft of his popularity 
he paid a yifit to Ireland, his native country, where he 
died or an inflammatory fever in 1752, fincerely lamented 

y a 1 ramts of people ; and an elegant monument of white 
marble was erefted to his memory in Weftminftef abbey. 

. Warren, is a franchife or place* privileged by preferip- 
tion or grant from the king, for the keeping of beafls and 
fowls of the warren ; which are hares and coneys, partridges, 
pheaiants, and fome add quails, woodcocks, and water-fowl, 
&C. I hefe being fer* nature, every one had a natural 
right to kill as he could : but upon the introduftion of the 
loreft laws at the Norman conquefl, thefe animals beiW 
Innlrprl ivrvrxn  1   l.l r 1 „ . O “d be directed to looted upon aS royal game, aod the foie Tpeny oTour'L? 
vage monarchs, this franchife of free-warren was invented to 
proteft them, by giving the grantee a foie and exclufive 
power or killing fuch game, io far as his warren extended, 
on condition of his preventing other perfons. A man there- 
fore that has the franchife of warren, is in reality no more 
tuan a royal game-keeper: but no man, not even a lord of 
a manor, could by common law juftify fporting on another’s 
foil, or even on his own, unlets he had the liberty of free 
warren. This franchife is almoft fallen into difregard fince 
the new ftatutes for preferving the game; the name being 
now chiefly preferved in grounds that are fet apart for 
breeding hares and rabbits. There are many inftances of 
keen Iportfmen in ancient times, who have' fold their e- 
flates, and referved the free-warren, or right of killing- 
game, to themfelves: by which means it comespto pafs that 
a man and his heirs have fometimes free-warren over ano- 
ther’s ground. 

A warren may lie open ; and there is no neceffity of in- 
c ofing it as there is of a park. If any perfon offend in a 
free-warren, he is punifliabk by the common law, and by 
flatute 21 Edw. IIL And if any one enter wronp-fully 
into any warren, and chafe, take, or kill, any conevs with- 
out the confent of the owner, he (hall forfeit treble damages, 
and fuffer three months impriionment, &c. by 22 and 23 
Car. II, c. 25. When coneys are on the fail of the party, 
he hath a property in them by leafori of the poffeffion, and 
af non lie? for killing them ; but if they run out of the war- 
ren and eat up a neighbour’s corn, the owner of the laud 
may kill them, and no action will lie. 

W A RSAW, a large city of Poland, the capital of that 
country, and of the province of Mafovia. It is built partly 
m a plain, and partly cn a gentle afeent rifing from the 
bat ks of the Viftula, which is about as broad as the Thames 
at W dim!offer, but very fhallow in furnmer. This citv and 
its fuburbs occupy a vaff extent of ground, and are fuppo. 
-Co to contain 7 0,000 inhabitants, among whom are a great 15 a • o r ixMitcun y v,Uwio innaDitants, arnone whom are a err^t Boilon in r.at)fo-bay on the 25lh of Apnl, havng uader nuntber of foreigner.. The whole has a melancholy a4e “ 

h« command the Superb „t 60, and the T.aunccfton ance, exhibiting the ftrong contrail of wealth andVver'y the Superb of 60, and the Launceffon 
urd Eltliam of 40 guns ; he was afterwards joined by feve- 
ral. ether men of war fent -from England, and took poffef- 
lion of Louifbourg -an the 17th of June, 'i'he French, cx- 
hjierated at ilns lofs, were conftautly on the w^atch to re- 

VoL.XVm. Part II. 

luxury and diffrefs, which pervades every part of this uii- 
happy country, 'i'he It reels are fpacious, but ill paved ; 
the churches and public buildings are lane and mafrniftl 
cent • —1  -r 0 ‘ fo the palaces of the nobility are numerous and fplen- 

5 * did 

Warren, 
Warfaw. 
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Wart did: but the greateft cart of the houfes, particularly in the 
II. fuburbs, are mean and ill conftrufted wooden hovels.— 

Waftimg- Js jgo m;ies fouth-eaft by fouth of Dantzic, 130 

- north-north-eaft of Cracow, and 300 north-call by north of 
Vienna. E. Long. 21. 6. N< Lat. 50. 14. 

WART. See SuRGERt-Index. . _ , , 
WARWICK, the capital of Warwicklhire in England, 

?.nd from which this county derives its name. It is very 
ancient, and fapoofed by Cambden to be the place called 
by the Romans where the Dalmatian horfe were 
polled. It (lands on a rock of free-llone, of which all the 
public edifices in the town are built. At the Norman in- 
vafion It was a confiderable place; and had many burgelles, 
of whom 12 were obliged by their tenure to accompany 
the king in his wars. It is fupphed with water brought 
in pipes from fprings half a mile from the town, befides 
what it derives from the wells within it made in the rock, 
and it is eafily kept clean, by being fituated upon a c.echvi- 
ty. Four fireets, from the four cardinal points-of the com- 
pafs, meet in the centre of the town. The principal pub- 
lic buildings are St Mary’s, a very llately edifice, an hospi- 
tal, a town-houfe of free-ftone, three charity fchools, and a 
noble bridge over the Avon. It has had leveral charttis ; 
but is governed at prefent by a mayor, 12 brethren, 24 bur- 
geffes, &c. It is a very- har.dibme populous town, and gives 
title of earl to the family of the Grevilles. W. Long. 
3. 36. N. Lat. 52. 20. 

WASH,among diftillers, the fermentable liquor uledby 
the malt diftillers. See Brewery. 

WASHING, in painting, is when a defign, drawn with 
a pen or crayon, has fome one colour laid over it with a pen- 
cil, as Indian ink, biftre, or the like, to make it appear the 
more natural, by adding the fhadow of prominences, aper- 
tures, &c. and by imitating the particular matters whereof 
the thing is fuppofed to confift. . , 

Thus they walh with a pale red, to imitate brick and 
tile ; with a pale Indian blue, to imitate water and flate ; 
with green, for trees and meadows ; with faftron or French 
berries, for gold or brafs; and with feveral colours tor 
marbles. f , , 

Washing of Ores, the purifying an ore of any metal, by 
means of water, from earths and Hones, which would other- 
wife render it difficult of fufion. _ 

WASHINGTON, a city of North America, now build- 
ing for the metropolis of the United States. It is feated 
at the junaion of the rivers Potomac and the Eallern 
Branch, extending about four miles up each, including a 
trad of territory fcarcely to be exceeded, in point of conve- 
nience, falubrity, and beauty, by any in the world 1 hls 

territory, which is calkd Columbia, lies partly in the Hate ot 
Virginia, and partly in that of Maryland, and was ceded by 
thefe two Hates to the United-States of America, and by 
them eilablifhed to be the feat of government alter the year 
*800. It is divided into fquares or grand divifions, by 
ftreets running due north, and fouth, and call, and well, 
which form the ground-work of the plan. However, from 
the Capitol, the prelident’s houfe, and fome of the import- 
ant areas in the city, run diagonal ftreets, from one material 
objeft to another, which not only produce a variety of 
charming profpeas, but remove the infipid famenefs which 
renders fome other great cities unpleafmg. The great lead- 
W ftreets are all 160 feet wide, including a pavement ot 
10 feet, and a gravel walk of 30 planted with trees on 
each fide, which will leave 80 feet of paved ftreet for carri- 
ao-es. The reft of the ftreets are in general 110 feet wide, 
with a few only 90 feet, except North, South, and E?.lt Ca- 
pitol Streets, which are 160 feet. 1 he diagonal ftreets are 
samed after the refpedlive Hates compofmg the Union,while 

] WAT 
thofe running north and fouth are, from the Capitol eaft. Wifop 
ward, named Eqjl Firjl Street, Eojl Second Street, &c. and t(!» i 
thofe well of it Ve in the fame manner called Wejl Firjl v/jcK 
Street, IVeJl Second Street, &c. Thofe running eaft and 1—^ 
weft are from the Capitol northward named North A 
Street, North B Street, &c. and thofe fouth of it are called 
South A Street, South B Street, &c. The fquares or divifions 
of the city amount to 1150. The reft angular fquares ge- 
nerally contain from three to fix acres, and are divided into 
lots of from 40 to 80 feet in front, and their depth from' 
about 110 to 300 feet, according to the fize of the fquare. 
The irregular divifions produced by the diagonal ftreets are 
fome of them fmall, but generally in valuable fituations. 
Their acute points are aft to be cut off at 40 feet, lo that 
no houfe in the city will have an acute corner. All the 
houfes mull be of brick or ftone. The area for the Capi- 
tol (or houfe for the legulative bodies) is fituated upon the 
moll beautiful eminence in the city, about a mile from the 
Eallern Branch, and not much more from the Potomac, 
commanding a lull view of every part of the C1U> as we^ 
as a confiderable extent of the country around. The preii- 
dent’s houfe will Hand upon a rifing ground, not far from 
the banks of the Potomac, poffeffing a delightful water pro- 
fpeft, with a commanding view of the Capitol, and fome 
other material parts of the city. 

T he city being fituated upon the great poll road, exaft- 
ly equidiftant from the northern and- louthern extremities 
of the Union, and nearly fo from the Atlantic Ocean to the 
river Ohio, upon the bell navigation, and in the midftolthe 
richeff commercial territory in America, commanding the 
moll extenfive internal refources, is by far the moll eligible 
fituation lor the refidence of congrefs ; and it is now pref- 
fing forward, by the public-fpirited enterprile, not only of 
the people of the United States, but alfo of foreigners. 

WASP, in zoology. See Vespa. 
WATCH, in the art of war, a number of men polled at 

any paffage, or a company of the guards who go on the pa- 
trole. . 

Watch, in the navy, the fpace of time wherein one di- 
vifion of a Ihip’s crew remains upon deck, to perform the 
necelfary fervices, whilll the reft are relieved from duty, ei- 
ther when the veffel is under fail or at anchor. 

The length of the fea-watch is not equal in the fhipping 
of different nations. It is always kept four hours by our 
Britilh feamen, if we except the dog-watch, between four 
and eight in the evening, that contains two reliefs, each of 
which are only two hours on deck. The intent of this is 
to change the period of the night-watch every 24 hours; fo 
that the party watching from 8 till 12 in one night, lhall 
watch from midnight till four in the morning on the fuc- 
ceeding one. In France the duration ot the watch is ex- 
tremely different, being in fome places fix hours, and i« 
others feven or eight; and in I urky and Baibary it is ufu- 
ally five or fix hours. 

A fhip’s company is ufually claffed into two parties; one 
of which is called the Jlarboard and the other the larboard 
watch. It is, however, occafionally feparated into three 01* 
vifions, as in a1 road or in particular voyages. 

In-a Ihip of war the watch is generally commanded by a 
lieutenant, and in merchant-(hips by one of the mates j [0 
that if there are four mates in the latter, there are two in 
each watch ; the firft and third being in the larboard, and 
the fecund and fourth in the llarbeard watch: but in the 
navy, the officers who command the watch ufually divide 
themfelves into three parties, in order to lighten their duty. 

Watch, is alfo uied for a fmall portable movement, or 
machine, for the meafuring of time i having its motion re- 
gulated by a fpiral Ipring. WatlM 
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Watches, ftn&ly taken, are all fuch movements as fnow 

--V—'thc parts of time; as clocks are fuch as publifh it, by ftri- 
king oa a bell, &c. But commonly the name watch is ap- 
propriated to fuch as are carried in the pocket; and clock 
to the large movements, whether they itrike the hour or 

1 not. See Clock. 
The invention of fpring or pocket-watches belongs to the 

prefent age. It is true, we find mention made of a watch 
prefented to Charles V. in the hiftory of that prince : but 
this, in all probability, was no more than a kind of clock to 
be fet on a tabic, fome refemblance whereof we have ftill 
remaining in the ancient pieces made before the year 1670. 
There was alfo a flory of a watch having been difcovered in 
Scotland belonging to king Robert Bruce ; but this we be- 

! lieve has turned out altogether apocryphal. The glory of 
| this very ufeful invention lies between Dr Hooke and M. 
! Huyghens ; but to which of them it properly belongs, has 

been greatly difputed ; the Engliih afcribing it to the form- 
er, and the French, Dutch, &c. to the latter. Mr Derham, 

1 in his Artificial Clockmaker, fays roundly, that Dr Hooke 
3 was the inventor ; and adds, that he contrived various ways 

of regulation. One way was with a loadftone : Another 
' with a tender ftraight fpring, one end whereof played back- 

wards and forwards with the balance; fo that the balance 
3 was to the fpring as the bob to a pendulum, and the fpring 
t as the rod thereof: A third method was with two balances, 

of which there were divers forts ; lome having a fpiral 
1 fpring to the balance for a regulator, and others without, 
t But the way that prevailed, and which continues in mode, 
> 1 was with one balance, and one fpring running round the up- 

per part of the verge thereof; Though this has a difadvan- 
[ j tage, which thofe with two fprings, &c. were free from ; in 
1 | that a fudden jerk, or cohfufed lhake, will alter its vibrations, 
1 i and put it in an unufual hurry. 

The time of thefe inventions was about the year 1658 ; Watch, 
as appears, among other evidences, from an infcription on '-"-v*** 
one of the double balance v/atches prefented to king 
Charles II. via. Rob. Hooke invert. 1658. T. Tompionfecitt 
1675. invention prefently got into reputation, both 
at home and abroad; and two of them were fent for by the 
dauphin of France. Soon after this, M. Huygens’s watch 
with a fpiral fpring got abroad, and made a great noife in 
England, as if the longitude could be found by it. It is 
certain, however, that his invention was later than the year 
1673, when his book de Horol. Ofcillat. was publifhed; where- 
in he has not one word of this, though he has of feverai 
other contrivances in the fame way. 

One of thefe the lord Brouncker fent for out of France, 
where M. Huygens had got a patent for them. This watch 
agreed with Dr Hooke’s in the application of the fpring 
to the balance ; only M. Huygens’s had a longer fpiral 
fpring, and the pulfes and beats were much flower. The 
balance, inftead of turning quite round, as Dr Hooke’s, 
turns feverai rounds every vibration. 

Mr Derham fuggefts, that he has reafon to doubt M. 
Huygens’s fancy fiill was fet to work by fome intelligence 
he might have of Dr rlooke’s invention from Mr Olden- 
burg, or fome other of his correfpondents in England ; and 
this, notwithftanding Mr Oldenfworth’s attempt to vindi- 
cate himfelf in the Philofophical Tranfadfions, appears to 
be the truth (a). Huygens invented divers other kinds of 
watches, fome of them without any firing or chain at all; 
which he called, particularly, pendulum watches. 

Striking Watches are fuch as, befides the proper watch- 
part for meafuring ©f time, have a clock-part for linking 
the hours, &c. 

Repeating Watches^ are fuch as by pulling a firing, &e. 
repeat the hour, quarter, or minute, at any time of the day 

5 L 2 or 

(a) To expedt perfedlion in a work of this extent would be unreafonable, and we trufl to the candour of our readers 
for their acceptance of our bell endeavours : we hold ourfelves much obliged to them for their communications of every 
remark which may enable us to render the Encyclopaedia Britannica more worthy of that moil encouraging reception 
which it has met with from the Public. To the regular ieries of articles, the prefent Editor had once reafon to believe 
that a Supplement was to be annexed, which fhould include not only thofe additions which have been made to the circle 
of the faiences during the progrefs of the work, but likewife fuch articles as he or his predeceffor had, through their un- 
remitting occupation or their ignorance, fuffered to efcape their notice. In that Supplement he would have corredled all 
fuch errors or miftakes in the work as might have been difcovered by himfelf or pointed out to him by his Correfpondents. 
But he is ho Proprietor, and cannot announce the publication of a Supplement but as an event of great uncertainty. He is 
therefore much obliged to his highly refpedted friend and correfpondent who has put it in his power at prefent to do juftice to 
•the memory of Dr Robert Hooke ; one of the greatefl ornaments of the Royal Society of London during the time of 
its infant ilate and juvenile vigour, and one of the mofl extenfive and inventive geniufes that the world has ever feen. 

In the article Hautefeuille, we aferibe to that author the invention of the regulating or balance fpring of a watch, 
by which its motion is made as truly equable as by a pendulum. This is verified by the watches of Hanifon, Arnold, and 

I others, which do not deviate from equable motion above one fecond in feverai days. That the importance of this is 
acknowledged by the intelligent Public , is evident from the ferious and repeated deliberations of the Britifh Senate, and 
the high rewards which it has given to the makers of fuch watches; and we truft that this will appear to fuch of our 
readers as are not fo much interefted in mechanical performances a fufficient excufe for our anxiety to give the honour of 
the invention to its right owner. We had collefted from our fearches that Mr Huyghens had difcovered, by his analyfis 
of pendulous motions, what kind of motion would be produced by any kind of varying force, and that a force varying in 
the proportion of its diflance from the place of reft would produce ifochronous vibrations, whatever might be their ex- 
tent ; and had made experiments on the force of fprings, and found them to vary according to this very law. In confe- 
quence of this, he faw that a balance-watch might be made to anfwer the fame end with his cycloidal pendulum-clock, 
which he had been for fevcral years trying to fit tor the difeovery of the longitude of a (hip at fea, under the proteftion 
of the States of Holland and the court of I* ranee, having obtained a patent monopoly from the States and from Louis 

i XIV. When, after repeated difappointments, he introduced his propofed watches, with fanguine hopes of their per- 
formance, but before any trial, and applied for fuch an extenfion of his patent as fhould alfo comprehend a balance regu- 
lated by a fpring, he was oppofed by the watch-markers, They had willingly acquiefced in his exclufive right to the 
^pendulum-clock, which was entirely his own demefne ; but they could not help coniidering this extenfion of his patent as 
•an encroachment on a common which they had pofleffed from time immemorial. The oppofition was general both in 

Holland 
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or night.—This repetition was the invention of Mr Barlow, 
and hr it put in pradtic by him in larger movements or clocks 
about the year 1676. The contrivance immediately let 
the other artifts to work, who loon contrived divers ways 
of effecting the fame. But its application to pocket-watches 
was not known before king James the becond’s reign ; 
when the in/enious inventor above-mentioned, having direct- 
ed Mr Thompfon to make a repeating watch, was folicit- 
ing a patent tor the lame. The talk of a patent engaged 
Mr Quare to refume the thoughts of a like contrivance, 
which lie had had in view fome years before : he now effect- 
ed it ; and being preffed to endeavour to prevent Mr 
Barlow’s patent, a watch of each kind was produced berorc 

the king and council; upon trial of which, the preference Watch, 
was given to Mr Quare’s. The difference, between them ~v—J 
was, that Barlow’s was made to repeat by pufhing ifi two 
pieces on each fide the watch-box ; one of which repeated 
the hour, and the other the quarter ; whereas Qniare’s was 
made to repeat by a pin that ftuck out near the pendant, 
which being thruft in (as now it is clone by thralling in the 
pendant itielf), repeated both the hour and quarter with 
the fame thrall. 

Of the Mechanlfrn af a Watch, properly fo called. 
Watches, as well as clocks, are compoied of wheels and pi- 
nions, and a regulator to direCt the quieknefs or flownefs of 
the wheels, and of a fpring which communicates motion to 

Holland and in France, and naturally came to the knowledge of Mr Hautefeuille. This perfon was confcious of a double 
right to oppofe this encroachment, having alfo, though perhaps empirically, and without pnncip e, iic^v^ieQ t at a 
fpring, applied to the balance of a watch, produced a furprifing equability of vibration; and hoped by its means to produce 
a perfect ifochronifm. By Mr ITautefeuille’s oppolition the effect of the Trench patent was loppei or waJlt 01 reSl* 
llration. The Hutch patent was however expeded, and trials were made. But their refult was un avoura e , many 
things were wanting befides the true adjuftment of the regulating power of the balance-Ipring. Scientific mecnamcs was 
then in its infancy, Galileo was dead, Newton was but beginning his glorious career; Huyghens there ore a ew a * 
liflants. . r ... . , 

The Royal Society of London was juft founded, and Charles II. or his brother the duke of York, law, hke a prince, tevt 
conducive their labours would be to public proiperity, and particularly to the improvement Oi navigation. ^ ac mf 
therefore enjoined them to turn much of their attention to this objedl : he eftabhihed the Royal Oblervatory at Gieen* 
wich for this exprefs purpofe ; and the parliament held out encouragement for the difcovery of the longitude, it was na- 
tural therefore for Mr Huyghens to look to this quarter for encouragement ; and if any one will take the pains to com- 
pare the dates of Mr Huyghens’s mathematical labours, after his diifertation on the pendulum, and his correioondenca 
with the. Britifh literati, till he was ekdted member of the Royal Society, his private correfpondence afterwar d with M» 
Oldenburgh, a German, their fecretary, and his public correfpondence with him as fecretary of the society, he will obierve 
the operation of fomething more than feientific zeal. # , , , , , 

This correfpondence, however, did not anfwer Mr Huyghens’s hopes for it informed him that the ground had been 
preoccupied by Mr Hooke, who had long before difeovered, that a fpring properly applied to a watch-balance womd pro- 
duce ifochronous vibratious, and had alio long ago applied for a Royal patent for. the monopo y. 1 ^e 11 oiy o t is 
aoplicatibn is cuiious, as a mere matter of anecdote ; and it is inffruftive, while it is humiliating to human vanity, mow- 
ing us, that even in the greateft chara&ers, genius and talents, and noble and undoubted^ virtues, may exalt along with 
fome of our lefs honourable propenlities, and cannot altogether hinder their operation. There never was a time in wined 
it was more proper that every one of us fhould have a monitor, who Ihould lometimes call out aloud to us, Kernem* 
her that thou art a man,” than the perfent, when fanatic vanity, under the falfe. and abufed name oi pbtlofophy, is wa- 
ging war with every thing that is good or true, and threatens to plunge the cultivated portions of the human race into 
their former barbarifm, with the horrid addition of the habits of favage atrocity ; while the voice on reugion, which won d 
call us together as the children of one parent, is ftifled amidil the yells of brother fiends. Y e hope for.indulgence, a* 
while we endeavour, in a few words, to make the hiftory of this invention as clear as can be expeded in a mbjed wind* 
does not fo fenfibly intereft the public in general, and after fuch a long interval of time. 

Mr Hooke, from bis infancy, had a ftrong prediledion for mechanics ; he had alio a ftrong propenfity to iyitem* 
making ; and, from his firft years of ferious occupations, entertained a notion, that every thing might , be formed into a 
fyftem, and that nothing could be profecuted with any well founded profped of improvement unlefs it was fo treate . 
iPfs amazingly comprehenfive genius giafped at every thing which came under his obfervation ; and he.immediately began 
to form a fyftem about it.—His writings are full of leraps of fuch fyftematic views ; many of them, it mull be aaknovo 
ledged, hafly, inaccurate, and futile, but ftiil fyftematicai. He called them algebras, and confidered them as having a 
fort of inventive power, or rather as means of difeovering things unknown by a procefs fome what fimilar to that ait. 
valued himfelf highly on account of this view of fcience, which he thought peculiar to himfelf; and he frequently fpea s 
cf others, even of die moft eminent, as childifhly contenting themfelves with partial views of the ccrneis of things. e 
was likewife very apt to confider other inventors as encroachers on his fyftems, which he held as a. kind ot property, )e- 
ing ferioufty determined to profecute them all in their turn, and never recollecting that any new object immediately ca r 
him off, and engaged him for a while in the moft eager purfuit. Plis algebras had already given him many fignal he ps» 
and he had no doubt of their carrying him through in every inveftigation. Stimulated by this overfond expectation, w 
a difcovery was mentioned to him he was too apt to think and to fay, that he had long ago invented the fame emug . 
when the truth probably was, that the courfe of his fyftematic thoughts on the fubjefts with which it was connected na 
really fimgefted it to him, with fuch vivacity, or with fuch notions of its importance, as to make him let it down 111 3 

1 egitter m Its own fyltematic place (fo-/ this was his conllant pradtice, woithy of tuch a genius, and. of immenie tervice 
to all inquiiitive men). But it was put out of his mind by fome new objeCt of purfuit. We, at this time, can hardly con- 
ceive the ardour with which every thing was treated in thofe youthful days of fcientiftc novelty. 

His favourite algebra, of which he frequently fpeaks as an invaluable treaiure, and the fource of all his reputation, Was 
his Mechanical Algebia or Method of Mechanic Invention. He fays, that no qucflion in mechanics could be propoled to 
him, but he could quickly tell whether it were poiuble to folve it, and could get into the proper track foMhe lo utioru 
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the whole machine. But the regulator and fprlnc? of a 
watch are vaftly inferior to the weight and pendulum of a 
clock, neither of which can be employed in watches. In 
place of a pendulum, therefore, we are obliged to ufe a 
balance (fig. i.) to regulate the motion of a watch; and 
a fpring (fijr. 2.) which ferves in place of a weight, to 
give motion to the wheels and balance. 

The wheels of a watch, like thofe of a clock, are placed 
in a frame formed of two plates and four pillars. Fig. 3. 
reprefents the infide of a watch, after the plate (fig. 4.) is 
taken off. A is the barrel which contains the fpring (fig. 
2.) ; the chain is'rolled about the barrel, with one end of it 
fixed to the barrel A (fig. 5.), and the other to the fufee B. 

When a watch is wound up, the chain which was upon Watch, 
the barrel winds about the fufee, and by this means the —nr“* 
fpring is ftretched ; for the interior end of the fpring is 
fixed by a hook to the immoveable axis, about which the 
barrel revolves ; the exterior end of the fpring is fixed to- 
the infide of the barrel, which turns upon an axis. It i» 
therefore eafy to perceive how the fpring extends itfelf, and 
how its elafticity forces the barrel to turn round, and con- 
fequently obliges the chain which is upon the fufee to un- 
fold and turn the fufee ; the motion ot the fufee is commu- 
nicated to the wheel C (fig. 5.); then, by means of the teeth, 
to the pinion c, which carries the wheel D ; then to the pi- 
nion d) which carries the wheel E; then to the pinion e9 which 

Unfortunately this perifhed in the burning of Grelham College, where Mr Hooke had apartments from the Royal Society j 
and be does not feem to have replaced it. It was perhaps, like the reft, nothing more than leraps. e _ orre pon en 
who favours us with thefe obfervations faw, in 1768, many papers of Mr Hooke’s writings in the Society s archives, 
which had evidently been refeued from the flames, and had been m the poffeffion of Mr V\ aller; part of which he pub nh- 
ed, and would have given more had he lived. Many of the leaves were leraps, perhaps Angle lines ; many bad dates % 
many of them were fuch as would be fragments of this mechanical algebra. Mr Hooke poiitively lays, that it was by 
this fyftem that he difeovered the regulating power of a fpring. And this brings us to the iubjeCt in ban , to w ic 1 we 
hope the foregoing obfervations will not be thought too long a preface. . •- , < tv rw j 

In 16c c he was admitted into the Invisible Society at Oxford, and was particularly patromfed by Dr Ward, after- 
wards bifhoo of Salifinrry, who inltrubted him in aftronomy, and ftrongly recommended to Ins mechanical genius the 
difeoverv of fome method of maintaining the vibrations of a pendulum, as of immenfe femce to the aitronorner. i ins 
Hooke accomplifhed immediately, and thought of uting pendulum clocks for difeovenng the longitude at iea ; and hu 
metkid of mechanic inventions quickly led him, he fays, to the difcoveiy of the regulating power o pru;gs as eqmva en 
(nay. he fays, inferior) to that of gravity. This is remarkaUe ; for it appears that he had at that time mathematics 
enough to inform him, that nothing would produce ifochronous vibrations but an accelerative fpree proportional to the 
fpace to be pnjj. d through, a truth neither obvious nor eafily come at ; and that the accelerative a&ion o gravity on a com- 
mon pendulum was not exactly in this proportion: but he did not then know the mechanical properties of the ^ cycloid, a 
difeovery relerved to do honour to Mr Huyghens. Our Correfpondent farther informs us, that he recol.ebvS feeing, among 

* ' - Hooke’s writing, words nearly to the following purpofe : “ I o produce a tranflation ot a moveable the feraps of Mr 
thus — or thus 
will evidently appear to be 

in the fame time, requires a preffing power thus 
hafty expreffion of a force as the diftance to 

He had found by experiments, made probably with other 

This 

be run through. 
views, that the force of a fpring was proportional to its deviation from its 
cuiefcent fhape, and this whatever was its ihape. Of this tiuth he now faw 
the value, and marked it in his regiiter, and oave it to his friends, agreeably to 
the cuftom of the times, in the form of a cipher ce, ill, no, sss, tt, uu ; which 
was afterwards explained “ Ut tenjioyjic iris: ' . , ills 

Mr Boyle was then his chief patron, and to him he communicated hisfeheme of meafuring time accurately by a balance- 
watch regulated by a fpring ; and (bowed him watches lo conftrubfed, which performed with furprifing accuracy. • 
mediately after the Reftoration, Mr Boyle acquainted Lord Brouncker and Sir Robert Moray, the molt eminent gentle- 
men of the age for mathematical learning, and for natural knowledge in general, with Mr Hooke’s difeovery and ic hemes 
and thofe gentlemen encouraged him to apply for a patent, and even drew up a form for an aft of parliament, to give him 
a profit on his invention by a duty on (hipping. This draught was (hown to the king, and he granted a warrant tor a 
patent to Mr Hooke for 14 years; which warrant was in the pofieiuon of islr "Wkliei. 

It appears that thefe gentlemen were fo fenfibleof the met its of the invention, and fo confident of its fucceis, that they 
affociated themfelves with Dr Hooke in the profecution of it. But in what rdpect they were to contribute, behdes their 
influence in procuring the patent and the a<St of parliament, does not appear, ft here remained, however, in Mi Waller 3 
poffeflion feveral fcrolls and drafts of a mutual agreement between them to this effea: _ In one of them it was agreed, 
that if the profits (horde! exceed L. 6000, Mr Hooke fhould have ^ths of the overplus *, if it (hould be only L.4000, he 
fliould have &c. they having the relf; and that Dr Hooke ihould be declared the author and inventor. It is probable 
that they were to advance the money neceffary for carrying on the trade of watchmaking.—Many alterations were made 1 a 
the terms of agreement; and it appears, that before any thing definitive was done, Hooke was difgufkd, became they in- 
filted, that if diey or any other perfon (hould fall on any way of improving on thefe principles, they, fhould enjoy the be- 
nefit of it during the currency of the patent. This he flatly vefufed ; faying, that it was faerie inventis adders. It is pro- 
bable that his manner of refufal, which never was gracious or polite, might offend perfons of their rank, and'contribute 
to put an end to the whole affair ; for it never went farther, and Hooke became much more retentive and dole, than 
formerly. . . , f , 

But while things i were on a friendly footing, there occurred fufficient proofs of Dr Hooke s being the author ot the 
invention, and that even Mr Huyghens could hardly fail of knowing fomething ot it when he was in England in 1603, 
ten or eleven years before he publilhed his claim, and even before he had analyled the motion 01 penurious bodies., i n 
pao-e 247. of the Society’s Regifter, in 1660, mention is made of Hooke’s watches for the pocket, where the motion ^ 
regulated by fprings. Now Hooks, in his firfl watches, employed two oppolite. fpring?, ftraight, and attmg on thefos.- 
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Watch, fv-hich carries the wheel F ; then to the pinion /, upon 

u—y—~ which is the balance-wheel G, whofe pivot runs in the pieces 
A called the potance, and B called a follower, which are fix- 
ed on the plate fig. 4. This plate, of which only a part is 
reprefented, is applied to that of fig. 3. in fuch a manner 
that the pivots of the wheels enter into holes made in the 
plate fig. 3. Thus the impreffed force of the fpring is com- 
municated to the wheels: and the pinion /being then con- 
nected to the wheel F, obliges it to turn (fig. 5.) This 
wheel a£ts upon the palettes of the verge 1, 2, (fig. 1.), the 
axis of which carries the balance HH, (fig. 1.) The pivot 
I, in the end of the verge, enters into the hole c in the po- 
tance A (fig. 4.) In this figure the palettes are reprefent- 
ed ; but the balance is on the other fide of the plate, as may 
be teen in fig. 6. The pivot 3 of the balance enters into 
a hole of the cock BC (fig. 7.), a perfpeftive view of 
which is reprefented in fig. 8. Thus the balance turns 
between the cock and the potance c (fig. 4.), as in a kind 
of cage. The afition of the balance-wheel upon the pa- 
lettes 1, 2 (fig. 1.), is the fame with what we have defcribed 
wfith regard to the fame wheel in the clock ; i. e. in a 
watch, the balance wheel obliges the balance to vibrate 
backwards and forwards like a pendulum. At each vibra- 
tion of the balance a palette allows a tooth of the balance- 
wheel to efcape; fo that the quicknefs of the motion of 
the wheels is entirely determined by the quicknefs of the vi- 
brations of the balance ; and thefe vibrations of the balance 
and motion of the wheels are produced by the adlion of the 
fpring. 

But the quicknefs or flownefs of the vibrations of the 
balance depend not folely upon the aftion of the great fpring, 
but chiefly upon the a&ion of the fpring a, b, c, called tbe 
fpiralfpring (fig. 9.), lituated under the balance H, and 
repreiented in perfpefitive (fig. 6.) The exterior end of 
the fpiral is fixed to the pin a, (fig. 9.) This pin is ap- 
plied near the plate in a, (fig. 6.) ; the interior end of the 
fpiral is fixed by a peg to the centre of the balance. Hence 
it the balance is turned upon itfelf, the plates remaining im- 
moveable, the fpring will extend itfelf, and make the balance 
perform one revolution. Now, after the fpiral is thus ex- 
tended, if the balance be left to itfelf, the elallicity of the 
fpiral will bring back the balance, and in this manner the al- 
ternate vibrations of the balance are produced. 

In fig. 5. all the wheels above defcribed are reprefented' 
in fuch a manner, that you may eafily perceive at firft. fight 

how the motion is communicated from the barrel to the ba, w»tch 
lance. |j t 

In fig. to. are reprefented the wheels under the dial-plate Vatcr' 
by which the hands are moved. The pinion a is adjufted 
to the force of the prolonged pivot of the wheel D (fig. 
arid is called a cannon pinion. This wheel revolves in an 
hour. The end of the axis of the pinion a, upon which 
the minute-hand is fixed, is fquare ; the pinion (fig. 10.) is 
indented into the wheel b, which is carried by the pinion a. 
Fig. 11. is a wheel fixed upon a barrel, into the cavity of 
which the pinion a enters, and upon which it turns freely. 
This wheel revolves in 12 hours, and carries along with it 
the hour-hand. For a full account of the principles upon 
which watches and all time-keepers are conftru&ed, we muft 
refer our readers to a fhort treatife, entitled Thoughts on the 
Means of improving Watches, by Thomas Mudge.. 

WATCH-glaffes, in a (hip, are glafles employed to meafure 
the period of the watch, or to divide it into any number of 
equal parts, as hours, half-hours, &c. fo that the feveral 
ftations therein may be regularly kept and relieved, as at tho 
helm, pump, look-out, &c. 

WATCHING, in medicine, is when the patient can- 
not fleep. In fevers it is a dangerous fymptom, and if long 
continued ends in a delirium. 

WATER, a well known fluid, diffufed through the at- 
mofphere, and over the furface of the globe, and abounding 
in a certain proportion in animals, vegetables, and minerals. r 

The ufes of water are fo univerfally known, that it wouldUfesnf 
be fuperfiuous to enumerate them in this article. It is ef-'vater' 
fential to animal and vegetable life; it makes eafy the in- 
tercourfe between the moft dillant regions of the world; 
and it is one of the moft ufeful powers in the mechanic arts. 
It is often found combined with various fubftances, and is 
then frequently beneficial in curing or alleviating difeafes. 

Thofe properties of water which fit it for anlweting mecha- 
nical purpofes are explained in other articles of this Work (fee 
Hydrostatics,Pneumatics, n° 3. Resistance, and Ri- 
vers) ; but it ftill remains for us to give an account of the late 
celebrated difcovery of the compofition of water, and the vari- 
ous fubftances which are often found chemically united with it. 4 

The ancient philofophers confidered water as one of theNottranfr 
four elements. During the age of the alchymifts, when it mutable 
was believed that different fubftances could be converted into “lt0 earti1' 
gold, it was alio an opinion, adopted by many, that water 
could be changed into earth. Even fo late as the time of Mr 

Boyle 

lance by a filk fibre rolled round the cylindric axis of the balance. Mr Hooke, long after this, complained to the Society 
of Mr Oldenburgh’s communicating this and other things to Huyghens, with whom he had an intimate correfpondence. 
In 1665 Sir Robert Moray wrote a letter to Mr Oldenburgh, prefuming, from his intimacy with Mr Huy<thens, that he 
would know how foon his watches would be ready, and defired him to aflc Mr Huyghens, “ Whether he did not apply a 
fpring to the axis of the balance and if he fhould fay any thing to that purpofe, then to tell him what Hoole had done 
in that way, and that he intended more. N. B. Before this time the treaty had been dropped, and there appeared to Sir 
Robert no farther need of concealment. 

trom thefe and other fa<fts that might be produced, we think it moft evident that Mr Hooke invented the regulating 
fpring of a watch, by which it is made perfe£tly adequate to the purpofe of finding the longitude at lea; that he invented 
it eight or ten years before Mr Huyghens thought of fuch a thing, and fifteen years before he publifhed it in the Journal 
des Sgavans in 1674. 

Out readers cannot fail of making fome remarks on this anecdote, which will perhaps extenuate a little Mr Hooke’s 
morole behaviour, and explain, and perhaps excule, his difpofition to boaft of his own inventions and arrogate thofe of 
others. If any of the expreflions in the article allotted to his name fhould have made too unfavourable an impreffion, this 
note may help to foften it. We do not think that it can be inferred from thofe fadts that either Hautefeuille or Huyghens 
purloined Hooke’s invention. The one might fall upon it in the courfe of his many experiments ; and the other, from 
his mathematical difeoveries of the requifites for ifochronous vibrations, might be induced to try whether fprings afforded 
fuch a force. -But there can remain no doubt but that Hooke made the difcovery like a philosopher. If to this 
Work any Supplement ftiall be given by the prefent Editor, he will endeavour ftill farther to wipe away the obloquy 
which has been caft upon the memory of Dr Hooke for his arrogance in claiming the merit of iMQntiQm fuppofed to be 
the property of others. 
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Boyle this fentiment was not laid afide 
a friend of his, by diddling a quantity of water an hundred 
tijres, found at length that he had got fix-tenths of the 
fir ft quantity in earth : whence he concludes, that the whole 
water, by further profecuting the operation, might be con- 
verted into earth. Others have made experiments to the 
fame purpofe, and feeminoly with the fame fuccefs; but 
the deception is now found out. Water has the power of 
corroding the hardeft bodies, even glafs itfelf, by long di- 
geftion, efpecially when afliftcd by heat; and hence thofc 
who have made the experiments juft mentioned have been 
themfelves deceived, by fuppofing the earth which really 
came from the containing veffel to come from the water. 

Margraaf made feveral experiments to determine whether 
water be tranfmutable into earth, and found that after every 
diftillation a fediment was left. Lavoifier repeated Mar- 
graaPs experiments, and gave the explanation^ which we 
alluded to," that the fediment conlifted of portions of the 
glafs ieparated by the water. I3r Idack, in the valuable 
courfe of leftures which he has for many years delivered, 
with fo much honour to himfelf, and fo much to the ad- 
vsneement of the fcience of chemiftry, goes ft ill farther . 
he ingemoufly fuppofes, that the alkali, which is an effen- 
tial ingredient in the compofition of glafs, unites with the 
water, and makes the glals fwell, and thus occalions {mall 
portions of it to be detached. 
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He relates, that were, that the light was much more mtenfc, and the heat 

much greater 

Water. 

JJ'ijlorical Account of the Difcovery of the Compofition of Water. 

That water is not a fimple but a compound fubftance, 
confifting of a mixture of vital and inflammable air, is one 
of the moft aftonifhing and important difeoveries which has 
been made fince the origin of chemiftry, or indeed fince the 
orfuin of fcience. The hiftory ot this curious and intei eft- 
ing difcovery we {hall trace back with as much precifion 
and impartiality as poflible to the firft hints which were 
thrown out upon the fubjeft, and endeavour at the fame 
time to affign to all who have contributed to the dilcovery 
the merit to which they are relpe&ively intitled.. 

The fir ft thing that led chemifts to make experiments 
concerning the compofition of water, was a letter which 
Mr John Warlike, le&urer in natural philofophy, wrote to 
Dr Prieftley, dated Birmingham 18th April^iySi, and 
publifhed in the Appendix to the 5th volume of Dr Prieft- 
ley’s Experiments and Obfervations. I his gentleman had long 
entertained an opinion that the queftion “ whether heat be 
a heavy body,” might be determined by burning inflam- 
mable air mixed with atmofpherical air. For lome time he 
was deterred from trying the experiment, from an appre- 
henfion that the confequences of palling the ele&rical [park 
through fo combuftible a mixture might be attended with 
danger ; but at length, being encouraged by Dr Prieftley, 
he prepared an apparatus for the purpofe. He got a cop- 
per ball weighing 14 oz. and fufficient to contain three wine 
pints, with a {crew ftopper adapted to it, fo that no air 
could efcape. When he filled this hall with inflammable 
and common air, and made the eledlric {park to pafs thro 
it, a lofs of weight was obferved, upon an average, about two 
grains. When the fame experiment was made in elofe glafs 
veffels, the infide of the glafs, though clean and dry before 
the operation, became immediately wet with dew, and was 
lined with a footy fubftance. When Mr Warltire faw the 
moifture, he faid to Dr Prieftley, that it confirmed an opi- 
nion which he had long entertained, that common air de- 
pofits its moifture when it is phlogifticated. After this 
experiment had been repeated by Dr 1 neftley and Mr 
Warltire in company, they next fired a mixture of vital and 
inflammable air; but the only effects which they obferved 

6 

During the fame year, and after the publication of theMrCa. 
volume of Dr Prieftiey’s works, referred to above, Mr Ca-vendifh re- 
vendifh repeated the experiments of Mr WarItire ? but^h more 
though the veffel which he ufed held 24,000 grains of wa-^^ 
ter, and though the experiment was repeated feveral times PhiL franf. 
with common and inflammable air, he could never perceive a/cr 1784, p. 
lofs of weight of more than one-fifth of a grain, and common- 016, &e- 
ly none at all. In all thefe experiments Mr Cavendilh did 
not perceive the leaft footy matter ; but the infide of the 
glafs globe became dewy, as Mr Warlike had obferved. 
The inflammable air wras procured from zinc. 

That he might examine the nature of the dew, he burn- 
ed 500,000 grain meafures of inflammable air with two 
and a half times that quantity of common air, and the 
burned air was made to pafs through a glafs cylinder eight 
feet long, and three quarters of an inch diameter, in order 
to depoftt the dew. Thefe two kinds of air were mixed 
and fet on fire by a lighted candle. In a fhort tune 135 
grains of water were condenfed in the cylinder, which had 
no tafte nor fmell, and which left no fenfible fediment when 
evaporated to drynefs; neither did it yield any pungent 
fmell during the evaporation : in ftiort, it feemed pure wa- 
ter. From this experiment Mr Cavendifh concluded, that 
when inflammable and common air are exploded in a pro- 
per proportion, almoft all the inflammable air, and near 
one fifth ot the common air, lofe their elafticity, and are 
condenfed into dew ; which, when examined, is found to 
be pure water. , 5 

He wifired next to examine the effect produced by firingHe obtalhs 
a mixture of vital and inflammable air. He took a glafs 

firing vital 
I he ai)ti infiam- 

globe holding 8800 grain meafures, furnifhed with a 
cock, and an apparatus for firing air by eleftricity.   
globe was exhaufted of it£ air by an air-pump, and then a niable air. 
mixture of 19,500 grain meafures of dephlogifticated air, 
and 37,000 of inflammable air, was conveyed fucceffively 
from a glafs jar, inverted in water, into the globe, and there 
fired by eleftricity. At the end of the experiment, when 
the whole air was confirmed, a condenfed liquor was found- 
in the globe, weighing about 30 grains, which was fenfibly 
acid to the tafte 4 and, by faturation with fixed alkali and 
evaporation, yielded near two grains of nitre. i mis pro- 
du& of nitre muft have been occafioned by a mixture of 
azotic gas, which had combined with part of the oxygene* 
or dephlogifticated air; which are now well known to be 
the component parts of the nitric acid. Thefe experi- 
ments, Mr Cavendifh informs us, were made in 1781.- 6 

Mr Cavendilh having mentioned thefe experiments to Dr 
Prieftley, that gentleman made a courfe of experiments in jy[r 
order to inveftigate the fame iubjeA ; an account of whichdifh repeat- 
is publifhed in the Philofophical Tranfa&ions for 1783, anded by Ds 
in the laft volume of his Experiments.. Having formerly frieftley, 
obferved feveral remarkable changes in fluid fubftances, in 
confequence of long expofure to heat in glafs veflels hei* 
metically feafed, Dr Prieftley formed a defign of expofing 
all kinds of foltd fubftances to great heats in elofe veffels. 
As many fubftanees con-lift of parts fo volatile as to fly off 
before attaining any confiderable degree of heat in the 
ulual preffure of the atmofphere, he imagined that if the 
fame fubftances were compelled to bear great heats under a 
greater preffure, they might affume new forms, and under- 
go remarkable changes. Happening to mention thefe 
Tdeas to Mr Watt, the ingenious improver of the fleam- 
engine, Mr Watt mentioned a fimilar idea of his, that 
it might be poffible to convert water or fleam into perma- 
nent air, _ 

For 



Water. Tor many years before this period, Mr Watt tells us he 
K, - - v -.™.' entertained an opinion, that air was a modiheation of 

Account of water,- which was originally founded on the fadts, that in 
ivir Watt’s moft cafes wherein air was actually made (which fhoukl be 
tlteory. diftinguidied from thofe wherein it is only extricated from 
' ^‘vT^^fubftances containing it in their pores, or othervvife united 

'*$35^ J ^ to them in the date of air), the fubftanees were fuch as 
were known to contain water as one of their condituent 
parts ; yet no water was obtained in the precedes, except 
what was known only to be loofely connefted with them, 
fuch as the water of the cryftallization of fafcs. T his opi- 
nion arofe from a difeovery, that the latent heat contained 
in fleam diminifhed in proportion as the fenfible heat of the 
v/ater from which it was produced increafed. In other 
words, the deafer the fleam was, the lefs latent heat it 
contained. 

Having been informed by Dr Prieftley of the reftilt cf 
the experiment of firing a mixture of dephlogifticated and 
inflammable air, Mr Watt was enabled to form the very 
theory which has been flnee demonllrated to be true. “ Let 
us confider (fays he) what obvioufly happens in the cafe of 
the deflagration of the inflammable and dephlogiilicated air. 
Thefe two kinds, of air unite with violence, they become 
red hot, and upon cooling totally difappear. When the 
veiTtl is cooled, a quantity of water is found in it equal to 
the weight of the air employed. The water is then the 
only remaining produft of the procefs ; and water, light, 
and heat, are all the produ&s, unlefs there be forne other 
matter fet free which efcapes our fenfes. Are we not then 
authorifed to conclude, that water is compofed of dephlo- 
gifticated air and phlogifton deprived of part of their latent 

TUI. Tranf.ov elementary heat; that dephlogifticated or pure air is com- 
Ar, l7^4^&pofed ef water deprived of its phlogifton and united to eie- 
Meteor par men,:ary ^cat and- light 5 a«d that the latter are contained 
J. A. De in it in a latent ftate, fo as not to be fenfible to the thermo- 
I.uc, tom. meter or to the eye ; and if light be only a modification of 
ii. p. 213. heat, or a circumftance attending it, or a component part 

of the inflammable air, then pure or dephlogitticated air is 
compofed of water deprived of its phlogifton and united to 
elementary heat ?” 

We have faid that the theory of Mr Watt is new demon- 
flrated to be true. To this aflertion an obje&ion may be 
xaifed from the language in which he ftates his theory; for 
he explains it by uling the word phlugijlon^ a word which is 
now exploded from philofophy as the name of an imaginary 
fubftance. But it is fufficient to reply, that Mr Watt uks 
the word phlogifton as fynonymous with inflammable air. 
It may be proper alio to add, that the paffage quoted above 
was contained in a letter from Mr Watt to Dr Prieftley, 
dated the 26th of April 1783. 

Moft of the experiments hitherto made favoured the con- 
clufion winch Mr Watt had drawn: but lo many difficulties 
occurred to Mr Cavendifh and Dr Prieftley, that they feem- 
ed to heiitate about the theory. Dr Prieftley m particular, 
after conftderat.ion, declared againit it; while Mr Cavendifh 
only waited till the difficulties fliould be removed. In the 
mean time experiments were made in a different quarter, 
which gave the moft inconteflable proofs of the truth of the 
theory. 

M. de Luc had gone to Paris in January 1782. During 
eftablifhed his refldence there, he received a letter from Dr Prieftley, 
by expen- announcing the reiult of his experiments concerning the con- 

Pari‘S at ver^on wakr into air. M. de Luc immediately commu- 
Jdeci'fur la nicated the contents of this letter to feveral members of the 
Meteor, par Academy of Sciences. :B ut the difficulties which had oc- 
Be Luc, curred to Dr Ptieftley prevented them from acquiefcing in 

Mr Watt’s theory. In the month of June following, Dr 
T kg den, who was well acquainted with all the experiments 

8 
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both or Mr Cavendifh and of Dr Prieftley, and of the bpi. Wat.., 
nions oi Mr Watt, made a journey to Paris, in which he r** 
had an opportunity of converffng on this fubjefl with tire 
fame gentlemen of the Academy to whom M- de Luc had 
formerly imparted the experiments of Dr Prieftley. Not- 
withftanding the additional fafts which he w^as enabled to 
lay before them, he round them averfe from admitting the 
theory. . They fuppofed that the water colle&ed after the 
combuftion of the two kinds of air had been diffolved in 
them before. As the queftion depended upon the proof of 
a faft, they refolved however to make the proper experi- 
ments for examining it. The celebrated Lavoiher took 
this experiment upon himfelf. It was made on the 24th of. 
June in the prefence of Dr Blagden and many gentlemen 
of the academy; and the fucceis was as complete as the moft 
fanguine imagination could have conceived. It was repeat- 
ed by Mdfrs Monge and Meunier, and the fame refult was 
found. The compofttion of water was now therefore put 
beyond doubt, and is now almoft univerfally received as an 
unqueftionable fa£t. 

As we wifh upon all occafions to aferibe to all eminent 
men the honour which they deferve, we fhould willingly ef-eftimate C 

timate the comparative merit of thofe philofophers who weremerit 
moft aftive in this difeovery; but though we feel ourfelves‘sfthofe 

Concerned difpofed to be altogether impartial, it is attended with fo|n thisj;f- 
many difficulties, that we will not prefume to affirm thatcovery. 
our opinions are formed with perfect accuracy. With re- 10 

fpeft to Mr Watt, we think it appears that he was the firfl^j6™^ 
perlon who formed the true theory. He had for many1 r att| 

years before thought it probable, that if the latent heat of 
fleam could be wholly converted into fenfible heat by a great 
increafe of heat, the fleam might fufier fume remarkable 
change, fuch as into permanent air. And no fooner had ^h'1 

he heard of the deflagration of oxygenous and hydrogenous^/' 4’ 
gas by Dr Prieftley, than he formed this theory. * 

Mr Cavendifh had the merit of making a proper ufe of Of Mr Ca 
Dr Prieftley’s account of Mr Warltire’s experiment, fromyendii; 
which Dr Prieftley had been able to draw no condufions, 
but had conftdered it merely as a curious fail. Without 
knowing any thing .of Mr Watt’s ideas, as far as appears to 
us, he made a number of ingenious experiments, which led 
him to conclude, that it was highly probable that water was 
a compofition of air. The air which he employed feems 
not to have been pure ; io that befides the water he procu- 
red a quantity of nitrous acid. He however aefted like an 
able and candid philofopher; he went as far as his experi- 
ments would permit him, and he went no farther. In one 
point he continued to differ from Mr Watt after his theory 

tom 11. 
part iii. 
.rfjiap. iv, 

was made public. Mr Watt fuppofed that water confifted 
of dephlogifticated air (oxygenous gas) and phlogifton (hy- 
drogenous gas according to him), deprived of part of their 
latent heat; whereas Mr Cavendifh thought there was no 
fuch thing as elementary heat. "We muft rurther add, that 
it was Mr Cavendifh who taught Dr Prieftley to turn to a 
proper account the experiment of Mr Warlike ; and there- 
fore, that it was in fa£t from Mr Cavendifh’s experi- 
ments ultimately that Mr Watt was enabled to eftablifh 
his theory. 

1 he merit of Dr Prieftley lies wholly in his be:ng the in-Qf pr 
ftrument of promoting this difeovery. Pic Ur ft pubiifhedprieftle/i 
the experiment of Mr Warltire ; and when Mr Cavendifh 
had informed him of the fuccefs he had met with in repeat- 
ing that experiment, he began alto to ftudy the fame fub- 
jeeft. Plis dilcoveries were more ufeful to Mr Watt than to 
the author hrmfelf; for Mr Watt Formed the theory which 
he had formerly been meditating ; but Dr Prieftley never 
came to a fleady conclufion on the fubjedl. We have read 
over carefully all his papers concerning the converfton of 
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i#t water into air, but cannot help faying, that’’ we went bottle H. 

along with the bewildered author weary and fatigued. His 
| experiments are very often made at random, almoft al- 

ways founded on falfe principles, and feldom lead to any 
thing but to doubt and perplexity. M. Lavoifier lent 
him a copy of his ingenious paper on the eompofition 
of water; he repeated fome of the experiments of that 
illuftrious chemift, but lie only involved himfelf in num- 
berlefs difficulties. We are now no longer furprifed at the 
lingularity of Dr Prieftley’s opinions in religion ; either at 
his incredulity in fome things, or at his licentious fentiments 
in others. He that can doubt of the conclutive evidence 
which M. Lavoifier has given of the compofition of water, 

W A T 
When the whole water is evaporated, and all 

the communicating veficls are emptied into the bottle H, it 
is found to contain exaftly the lame quantity which was put 
into the ictort. This experiment therefore is a fimple di- 
llillation. 

Exper. 2. Every thing being difpofed as *n the lad ex- 
periment, let 2?) grains of pure charcoal, broken into fmall 
parts, and which has been expofed to a red heat in a dole 
velfel, be introduced into the tube EF. The experiment 
is then performed in the fame manner as the former. 1 he 
water is evaporated, and a portion of it is again condented 
in the worm SS, and then falls into the bottle H; but at the 
fame time a confiderable quantity of an elaftic fluid elcapes 

muft. either have received lefs underftanding than the bulk of through the tube KK, which is received in velfels.. When 
mankind, or his mind mull be v/arped with inextricable the water is entirely evaporated, and the tube examined, the 
prejudices. With peculiar pleafure we mention Dr Black 28 grains of charcoal have wholly dilappeared. 
<m this occafion. That gentleman, no lefs confpicuous for When the water in the bottle H is examined, it is found 
his candour and modefty than for his ingenuity, had, along to have loft 85.7 grains of its weight; and when the ekflac 
with all other chemifts of the time, believed the dodlrine of fluid which palled off by the tube KK is weighed, it is 
phlogifton, and taught it in his public leaures ; but, upon found to weigh 113.7 grains, which is exaaiy the weight 

do(\L 
voilr. 

examining the Lavoilierian fyftem, be was convinced of its 
truth, and had the honelty to confefs it, though he was thus 
obliged to acknowledge to his Undents, that be had for 
many years been teaching errors. This acknowledgment 
does much honour to Dr Black, and proves that he is well 
entitled to the high charaaer which he has fo long held. 

The merit of M. Lavoifier was great upon the prefent 
occafion. From England indeed he received the theory 
and the firft experiments on the compofition of water ; but 
he was the firft perfon who demonftrated the theory, and 
put it beyond doubt. His knowledge of the diftinaion 
between carbone and hydrogene, as well as the perfea 
accuracy with which his experiments were made, enabled 
him to prove, with as much certainty as phyfical fcience 
generally admits, that^water is compofed of vital and in- 
flammable air. We will now give fome account of the 
proofs of this faa; and, as we have never feen them ftated 
with more clearnefs and precifion than by M. Lavoifier 
himfelf in his Elements of Chemiftry, we ftiall take our ac- 
count cf them from him. 

Proofs of the Compojition of Water. 

Exper. 1. Take a glafs tube from 8 to 12 lines diame- 
ecoifio- teri ancj place it acrofs the furnace EFCD, with a gentle in- 
^ j clination from E to F (a). The higher extremity of the 
falji/ tube is then luted to the glafs retort A, containing a known 
PIS1 quantity of diftilled water. To the lower extremity F is 
xx»in. luted the worm SS, the lower end ©f which is fixed in the 
J%:. neck of the bottle H, which bottle has the bent tube KK 

fixed to a fecond opening. This bent tube is intended to 
carry off any elaftic fluids which may efcape into the bottle H. 
A fire is then lighted in the furnace EFCD, fufficient to 
keep the tube EP’ red hot, but not to melt it. The water in 
the retort A is kept boiling by a fire in the furnace VVXX. 
The water is gradually changed into fteam by the heat of the 
two furnaces. It paffes through the glafs tube EF into the 
worm SS, where it is condenfed, and then drops into the 
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which the water has loft, added to the 28 grains of charcoal 
which had difappeared. The elaftic fluid, on examination, 
is diicovered to be of two kinds; namely, 144 cubical inch- 
es of carbonic acid gas weighing 100 grains, and 380 cubi- 
cal inches of a very light gas weighing only 13.7 grains- 
Now 100 grains of carbonic acid gas conlift of 72 grains 
of oxygene, combined with 28 grains of carbone. It is 
therefore evident, that the 28 grains of charcoal muft have 
acquired 72 grains of oxygene from the water. It is alfa 
evident, that 85.7 grains of water are compofed of 72 grains 
of oxygene, combined with 13.7 grains of a gas capable of 
being burned. 

Exper. 3. Every thing being put in the fame order as 
in the two former experiments, with this difference, that in. 
Head of the 28 grains of charcoal, 274 grains of foft iron, 
in thin plates rolled up fpirally, are introduced into the tube 
EF. The tube is kept red hot while the water is evapora- 
ting from the retort. After the water has been diftilled, 
it is found to have loft 100 grains. The gas or elaftic fluid 
weighs 15 grains, and the iron has gained 85 grains addi- 
tional weight, which put together make up 100 grains, the 
weight which the water has loft. The iron has all the qua- 
lities which it would have received by being burned in 
oxygene gas. It is a true oxyd (or calx) of iron. We 
have the fame refult as in the laft experiment, and have 
therefore another proof for concluding, that 100 grains of 
water confift of 85 grains of oxygene, and 15 of the bafe off 
inflammable gas (b). is 

We have now exhibited two fufficient proofs, that water Proof°f 
is compofed of oxygene and hydrogene ; but as the compo ^5 corupoa 
fition of water is fo interefting and important a fubje£t, M. wa,er -hy 
Lavoifier was not fatisfied with thefe proofs alone. Hefynthefis. 
juftly concluded, that if water be a compound of two fub- 
ftances, it ought to follow, that by reuniting thefe two 
fubftances, water would be produced. He accordingly 
proved the truth of this conclufion by the following ex- 
periment. 

5 K Expen 

(a) The tube EF fheuld be made of glafs which can bear a ftrong heat without melting. It ffiould alfo be coated 
over with a lute compofed of clay and powdered ftone-ware ; and to prevent it from bending during the experiment, 
it muft be fupported about the middle By an iron bar. 

(b) This elementary fubftance Mr Lavoifier has denominated hydrogene, which fignifies “ the generative principle of 
waterfrom “ water,” and “ I produce.” When this fubftance is corabined with caloric, it is called hy- 
drogenous gas. It is the lighteft fubftance yet known, being -ryth of the weight of an equal bulk of atmofpheric air. It 
is very combuftible, for it has fo great an attradrion for oxygene, that it attradfs it from caloric; fo that its inflammable 
property is merely its power of decompefing oxygenous gas, for it will not burn by itfelf. When drawn into the lungs, 
it produces inftant death. See Aerology. 
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Water. Esper. 4. He took a large cry Hal balloon A, fig- 2. 

¥ containing about 30 pints, and having a large mouth; round 
which was cemented the plate of copper BC, pierced with 
four holes, through which four tubes pafs. The firft tube 
Hh is intended to exhauft the balloon of its air, by adapting 
it to an air pump. The fecond tube^ communicates with 
a refervoir of oxygenous gas placed at MM. The third 
tube d Ds is connected with a refervoir of hydrogenous gas 
at NN. The fourth tube contains a metallic wire GL, ha- 
ving a knob at its lower extremity L, from which an elec- 
tric fpavk is pafled to -b in order to fet fire to the hydroge- 
nous gas. The metallic wire is moveable in the tube, that 
the knob L may be either turned towards ■b or away from 
it, as there is occalion. We mull alfo add, that the three 
tubes H /j, r/ D are furnifhed with ftop-cocks.. 

It is neceffary that the oxygenous gas, before being put 
into the refervoir, fhould be completely purified from car- 
bonic acid. This may be done by keeping it for a long time 
in contatt with a folution of caufiic potalh. The hydrogenous 
gas ought to be purified in the lame manner. The quan- 
tity employed ought to be double the bulk of the oxyge- 
nous gas. It is belt procured from water by means of iron, 
as was deferibed in Experiment Third. 

Great care mud alfo be taken to deprive the oxygenous 
and hydrogenous gas of every particle of water. For this 
purpofe they are made to pafs in their way to the balloon 
A, through falls which have a ftrong attra&ion for water; 
as the acetite of potafh (a compound of vinegar and vege- 
table alkali), or the muriate or nitrate of lime (the muriatic 
or nitric acid combined with lime). Thefe falls are difpofed 
in the tubes MM and NN of one inch diameter, and are 
reduced or.ly to a coarfe powder, that they may not unite 
into lumps, and interrupt the paffage of the gaffes. 

Every thing being'thus prepared for the experiment, the 
balloon is exhaufted of its air by the tube H /j, and is filled 
with oxygenous gas. 1 he hydrogenous gas is alfo prelfed 
in through the tube ^ D ^ by a w-eight of one or two inch- 
es of water. As foon as the hydrogenous gas enters the 
balloon, it is fet fire to by an ele&ric fpark. The combuf- 
tion can be kept up as long as wre pleafe, by fupplying the 
balloon with frefh quantities of thele two gaffes. As the 
combuftion advances, a quantity of wrater is collected on the 
fides of the balloon, and trickles down in drops to the bot- 
tom of it. By knowing the weight of the gaffes confumed, 
and the weGht of the water produced, we fhall find that 
they are preciiely equal. ML Eavoifier and hT Mleufmer 
found that it required 85 parts by weight of oxygenous 
gas and 15 parts of hydrogenous gas to produce 100 

1 parts of water. 
Thus we have complete proofs, both analytical and fyn- 

thetical, that water is not a fimple elementary fubftance, as 
it has been long fuppofed, but is compounded of two ele- 
ments, oxygene and hydrogene. We muft add, that M. 
Lovoifier uifed the moft fcrupulous accuracy in making the 
experiments which we have defenbed j and that he is of 
opinion that the proportions given above cannot be ^5- 
from the real truth. Such then is the hiftory and proof of 
'the compofitron of water. We come next to confider what 
fubftances are chemically united or diffolved in it. 

Analyjis of the different Subjlances contained in Water. 

S*nci it i* made certain by obfervatiou and experiment, 
that water contains many different kinds of fubftances;. and 
as its qualities, and consequently its ufes, differ much ac- 
cording to the nature of the fubftanees combined with it— 
the knowledge of an eafy and accurate method of analyfing 
waters is become a matter of the utmoft importance. By 
fuch an analyfis we ftull be enabled to fded the puteft wa- 
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ter for the purpofes of life, and to avoid water which might Water, 
be improper and hurtful; or, when good water cannot be 
had, to feparate thofe fubftances from it which render it im- 
pure. By the fame important art we fhall find it eafy to 
diftiaguifh thofe waters which are.heft adapted to the arts 
and manufactures; we fhali alfo be able to compare different 
mineral waters, to explain the caufes of their effects in medi- 
cine, and to imitate thofe by art which are moft efficacious. 

All natural waters are more or lefs impure ; for water 
has fo ftrong an attraction for different fubftances, that it 
imbibes part of them in every fituation in which it is found, 
not only when it flows over beds of earth, but when it filters 
through ftrata of metals, and even when it is diffolved in the 
atmofphere. Water cannot be procured in a pure ftate with- 
out undergoing the procefs of diftillation. 

Before we proceed to ftate the methods by which the dif. 
ferent fubftances found in water may be deteCked, it will be 
proper to point out to the reader fuch fenfible qualities of 
particular waters as may enable him to inftitute the procefii 
by which the analyfis ought to be conducted. In every 
courfe of experiments, that order ought to be followed 
which will lead with moft eafe and certainty to the end 
which is in view; but unlefs a man from general know, 
ledge be able to conje&ure with fome degree of accuracy 
what are the refults to be expefled in particular cafes, he 
cannot be able to determine what experiments he ought to 
make. ^ 

The general circumftances which are firft to be attended Thegcnt. 
to in the examination of waters, are their colotir, fmell, tafteTi!circum' 
r rttancesto Ipecihc gravity, temperature, and local lituation. atter(je 

J. The firft thing to be attended to in water is its colour.Mare, 
Pure water is tranfparent like cryftal. Muddinefs or a brown 18 

colour is a certain proof that fome extraneous fubftance is^eC0'0lt 

diffufed through the water. A green colour indicates the 
prefence of iron, and a blue that of copper. If upon agi- 
tation airy bubbles appear in the water, we are fure that it 
contains carbonic acid or fixed air. The water which is to be 
examined with refpedt te colour fhould be put into a deep 
glais, that we may look down into a confiderable body of 
it; for we fhall thus difeover any muddinefs much better than 
by viewing the water horizontally through the glafs. ^ 

2. We are next to obferve whether the water has anyThefmeO 
fmell. If it be pure, it will have no fmell; if it diffufe a 
fubtile penetrating odour, we have reafon to conclude that 
it contains carbonic acid; if the fmell of putrid eggs or 
of the fcourings of a gun arife from it, we infer that it is 
impregnated with hepar fulphuris, or fulphur combined with 
an alkali. t$ 

3. Pure water has no tafte. Water containing carbonic The 
acid has a mild fourifh tafte. If it have a bitter tafte, it may 
contain fulphate-of foda or Glauber’s fait, nitre or the ful- 
phate, nitrate or muriate of magnefia, or lime combined 
with the nitric or muriatic acid. If the water has a flight 
aufterity of tafte, we may expeft that it contains lime or 
gypfurn; if it be faltifh, it contains common fait; if the tafte 
be lixivious, alkali is prefent; ir aeruginous, there is copper; 
if ferruginous or inky, we have reafon to fuppofe that it 
contains iron. 11 

4. The fpecific gravity of water can enable us to difeover Specific 
that it contains fome extraneous matter, but does not point6ravlt^ 
out what fort of matter it is. We are always fure that the 
lighted waters are the pureft. The ftandard to be employ- 
ed for comparing the fpecific gravity of water to be exami- 
ned is dtftilled water. it 

5. Another circumftance to be confidered is the tempe-Temped 
rature of the water, whether it be hot, cold, or tepid. Weture» 
muft determine whether the temperature be the fame during 
the whole year, or whether it depends on the weather; 

whether 
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whether it freezes m winter} if hot, whether, when allowed ed with animal and vegetable fubilanees. IB, __ 
to cool, it depofits any fediment, and lofes its taile and 

t ^ fmell. 
Ifitt 6. The local lituation of the water muft alfo be taken 
, into review. We mutt confider the foil through which it 

flows, and inquire whether there be mines or veins of metals 
near, or any kind of fubftance which water can diffolve. 
We mult alfo inquire whether the water flows in equal quan- 
tity during the whole year, or incteafes with rain, and de- 
creafes with dry weather: whether it is ftagnant or flow- 
ing ; if it flows, whether it flows fwiltly or flowly: whe- 
ther it depotits any fediment; and if it does, of what fort it 
is, whether a fait, earth, metal, or metallic ochre : whether 
it petrifies bodies thrown into it : and whether there be 
acy fulphur to be found near it in a fublimed ilate. 

It is alfo proper to obferve whether it be hard or foft; 
whether any animalcules live or vegetables grow in it ; and 
whether it has any reputation for its effects in medicine. 

Water may be divided into two great divif:ous,y>-e/Z» and 
A

n\Jalt water. — Frefb water may be divided into atmofphenc, 
i oi' jhignant, and running. 
r- Salt water comprehends moft of the feas on the globe, 
^ but efpecially thofe of the torrid and the greater part of 

the temperate zones. It contains common fait in great 
quantity, fulphate or muriate of magnefia, and fulphate of 
lime, betides a great quantity of putrid matter brought into 
it by the rivers, or produced by the decompofition of the 
numerous tribes of animals which live and die in it. See 

j Sea and SsA-IVater. 
tnd Atmofpheric water comprehends rain and fnow wa- 
wa~ ter. Rain is the water which is evaporated from the fea 

and land, difiblved in the air, and afterwards difeharged on 
the earth ; it ought therefore to referable diftilled water in 
purity; and it would certainly do fo, if the atmofphere did 
not abound with vapours and exhalations capable of being 
combined with it. It contains a fmall quantity of fulphate 
of lime, together with a very fmall portion of nitrous acid. 
The rain that drops from the tops of houfes is always mixed 
with foot. Some Ihowers have contained a quantity of the 
pollen of flowers, which has given rife to the flories ef 
fhowenr of fulphur. The rain which falls at a diftance from 
towns, or after a long tradt of wet weather, is pureft ; for 
the atmofphere is then in fome meafure walhed, if we may 
bfe the expreffion, from all heterogeneous fubftances.— 
Snow water is contaminated with the fame fubftances as 
rain water. When newly melted, it is deftitute both of 
common air and of fixed air, or the carbonic acid. It is 
probably from the want of thefe that fnow water is injuri- 
ous to health. 

[J i Stagnant water forms a lake ; and when a great quantity 
an(Jj of earth is diffufed through it, it forms a marih. The water 

hes; of lakes is generally very pure and tranfparent; for as they 
are not fubjeft to fo much agitation as ft reams, the fub- 
ftances that happen to fall into them are not much diffufed, 
but foon fubfide to the bottom. Some lakes are fait.— 
Marfties are much more impure. They are generally con- 
taminated with the putrid matter produced by the decom- 
pofition of animals and vegetables, and are often of a yel- 
lowilh or brownifh colour. 

Running water comp»ehends fpring and river water.— 
wa,. Spring water is the rain water, which, after difeharging it- 

felf upon the earth, and being imbibed by it, again iffues 
out. As it runs below the furface through different fub- 
ftances, it carries along with it fuch as it can diffolve, and 
is therefore not fo pure as rain water. It often contains 
falls, earths, or metals.—Rivers confift of a colleftion of 
fprings, and generally partake of the foil through which 
they pafs. Rivers which run through great towns are load- 
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Bat thefe which 'Water* 
run at a diftance from towns are purer than moft fprings $ v "ll 

becaufe, as they rim with more rapidity, and to a greater 
diftance, a great part of their impurities are thus volatili- 
zed. If the foil be foft through which a river runs, it 
will be full of earth ; but if hard and rocky, the water is ve- 
ry clear and pure. i9 

Water is called Aard when it does not diffblve foap, or Hard wa* 
boil vegetables, or make an infufion of tea. It generally ter, 
contains fome acid combined with abforbent earth, for which 
it has lefs attra&ion than for the alkali of the foap. When 
foap is put into fuch water, its alkali is immediately attract- 
ed by the acid of the water, the foap is decompounded, and 
the oil of it fwims on the furface of the water. Water is 
not reckoned hard if it contains lefs than to grains of ex- 
traneous fubftances in the pound weight. 

If the acid with which the abforbent earth is united be Hov^or. 
the carbonic, the water may be purified by boiling. Butrebtffd. 
in order to make it agreeable to the palate after the calca- 
reous earth is depofited, it ought to be expofed in the open 
air in broad fnallow veffels. It will thus recover a portion 
of the air which was expelled by the boiling. But if the 
earth be fufpended by any other acid, the water can be cor- 
rected by the addition of fome fixed alkali, which immedi- 
ately joins itfelf to the acid, while the earth is depofited. 
A folution of potafli, or of any other alkali, may be poured 
into the water till it ceafe to produce any turbid appear- 
ance, or till no more is precipitated. 't he water muff 
then be decanted from the fediment, or filtered if necef- 
faiT* . ... . Having now mentioned the different kinds of waters, it Two me- 
will be next proper to deferibe the moft accurate methods thods of 
of analyzing them. Thefe are two, by precipitation and ana^yZinS 
evaporation. Precipitants are fubftances which, being thrown water>.f>y 
into any impure water, feparate the impurities, and throw 
them to the bottom of the veffel. Precipitation is the 
moft; expeditious method of examining waters ; but it does 
not enable us to form fo accurate aneftimate as is often ne- 
ceffary of the precife quantity of extraneous fubftances con- 
tained in them. 

The other method of analyzing water is by evaporation, And by e- 
which coniifts in feparating the water from the impurities, vaPoration» 
by converting the water into fteam, and cryftallizing the 
falls contained in it. Both thefe methods are often necef- 
fary to be employed, either of them feparately being defec- 
tive. As the precipitants indicate the proper method of 
conducing the evaporation, it will be proper, before we de- 
feribe how to analyze water by evaporation, to deferibe 
particularly the effeCfs produced on it by applying different 
precipitants. 

Method of analyzing Water by Precipitation. 

The fubftances hitherto found in water are, common at-Subftatices 
mofpherical air, acids, alkalis, earths, fulphurs, and metals, contained 

Acids, when difengaged, may be difeovered by turnfol111 water' 
or fyrup of violets ; and when combined with any bafe, they-p^j for 
may be detefted by the nitrate of filver, muriate of barytes, dtfeovering 
and lime-water. Uncombined alkalis are afeertained bythenv 
Brazil wood and turmeric ; in combination with acids, they 
may be detected by fpirit of wine. Earths are precipitated 
by the acid of fugar and the acetous acid. Sulphur is dif- 
eovered by the mineral acids ; and metals are precipitated by 
lime-water and tin&ure of galls. 3. 

Moft waters contain common atmofpherical air. Fixed Ylethod of 
air, now called carbonic acid, is alfo found in all waters inanab’zui£ 
quantity from T-§.^th part of the bulk of the water to a

water coa' 
bulk equal to the water itfelf. That fome fpecies of air is^mmonair 
contained in water, is evident from the fmall bubbles which and cariw- 

5 K 2 may nic acid. 
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Water, may be often feen to rife in it when poured into a glafs. 
  Thefe bubbles are ftill more diftinguifhable in water placed 

under the exhaufted receiver of an air-pump ; for the weight 
of the atmofphere being removed, the water expands ; and 
the air contained in its interftices is thus let loofe, and rifes 
to the furface. The air may alfo be feparated from water 
by boiling, and may be eafily colle&ed by a proper appara- 
tus. Experiments may then be made upon it to determine 

, its fpecies and quantity. 
Teftt for Carbonic acid is known to be contained in water by the 
difcoverir.g following marks : The tafte is fomewhat pungent, acefcent, 
carbonic cooling, and very agreeable. The fmell is fubtile and pene- 

trating. When agitated, it emits a number of air-bubbles, 
which give it the appearance of brilknefs. Theie are the 
fenfible appearances which aerated water exhibits; but 
there are teds which chemiftry furnifhes much more deci- 
five. 

From a pigment called litmus is obtained a tinfture called 
the tin dure oj turnfol. The litmus is wrapped up in a clean 
linen cloth, and lleeped in diftilled water; the water foon 
aflumes a blue or violet colour, and is then fit for ule. 
The tinfture enables the chemifl to difcover the fmalleft 
particle of difengaged acid; for a few drops of it poured into 
water containing- an acid immediately communicates a red 
colour to the whole fluid. 

There is a more convenient method of ufing the turnfol : 
The iaturated tin&ure is boiled with a little flarch, and then 
a piece of paper is dipped into it, fo as to tinge it com- 
pletely. Paper thus tinged, when dipped into water con- 
taining an acid, inftantly receives a red colour. The tinc- 
ture is, however, a more delicate and fenfible teft than the 
tinged paper ; for water faturated with aerial acid does not 
make any change in the colour of the paper ; yet one part 
of aerated water gives a diflind red to 50 parts of the tinc- 
ture. 

AnTofcol- The method of colleding and afcertaining the elaftic 
le&ingit, fluids contained in water was unknown till the prefent age. 

The eafiefl method is to fill a veflel terminating in a narrow 
neck with aerated water, then tie to the neck a bladder 
from which all the air has been carefully fqueezed. Let 
the aerated water be boiled ; the elaftic fluid is then ex- 
pelled, and afeends into the bladder, where it is colleded. 
The bladder may then be removed from the veflel, and its 
mouth tied up. 

There is another method, which is much more accurate, 
for determining the quantity contained in any quantity of 
water : Fill a bottle or retort with aerated water, and let a 
ftopper be put into its mouth, with a hole in it. Let one 
end of a crooked tube, be inferted into the hole of the ftop- 
per, fo clofely that no air may efcape at the joining ; and 
Jet the other end of the tube be bent upwards into an in- 
verted vetTel full of mercury. Fire is then applied to the 
bottle or retort, and continued till the water boil. The 
heat carries off the air which is conveyed through the crook- 
ed tube into the inverted veflel oi mercury. If the water 
be kept boiling for a fhort time, the whole or greater part 
of the elaftic fluid will be expelled, and its bulk is eftimated 
by the bullc of mercury which it has difplaced. But it muff 
he remembered, that the elaftic fluid above the mercury is 
in a ftate of greater dilatation than the external air, tor it is 
not prefled by. the whole weight of the atmofphere ; but, as 
M. hauffuie obferves, it is only charged with that weight di- 

„ minifhed by the column of mercury. 
And*£epa- When, the aerial fluid is thus collected, if we wifh to fe- 
rateit irom parate the carbonic acid from the common air, the procefs 
lotnmon is eafy : Let the aerial fluid be feparated from the mercury, 

while the external air is carefully excluded; and let the vef- 
fel containing it be inverted into another vefl'el containing 

3? 

air. 
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lime-water. The lime will immediately abforh the carbo- Water, 
nic acid, and form calcareous earth, while the atmolpherical 
air is left behind. The calcareous earth may then be weigh- 
ed ; and the carbonic acid being afterwards expelled, the 
lofs of weight will give the quantity of carbonic acid. 

The only other acids hitherto found in water befides the Metkd of 
carbonic, are the fulphuric and muriatic acids. The prefence dife ve-ing 
of the fulphuric acid is molt accurately ascertained by the^klphu. 
muriate of barytes, which is a compound of the muriatic acid"1 aciJ’ 
with barytes or ponderous earth. Barytes has lo ftrong an 
attraftion for the fulphuric acid, that it feparates it from all 
other acids, and forms with it a compound called ponderous 
fpur^ which is infoluble in water. As the carbonate of al- 
kali, or an aerated alkali, may produce a muddinefs and 
precipitation refembling the effedts of the fulphuric acid, 
it is Receflary to add to it a few drops of the nitric acid, 
which will diflolve any portion of barytes precipitated by 
the aerated alkali. 40 

The muriatic acid may be eafily difeovered, by throwing And mori. 
into the water impregnated with it a little nitrate of filveratlc«^ 
(a compound of the nitric acid with filver). If there be 
the fmalleft portion of muriatic acid, it inftantly feizes the 
filver, and is precipitated along with it in the appearance of 
a white mucilage. As the muriatic acid conftitutes about 
one fourth of the muriate of filver, we may eafily determine 
its quantity, by fubtra&ing one-fourth from the weight of 
the precipitate. Along with the nitrate of frlver a little ni- 
tric acid (hould he added, for the reafon mentioned in the 
laft experiment. ^ '41- 

Alkalis are known to exift in water by the lixivious ornowalb 
faltifh tafte which they communicate, by their effervefcencelisareds. 
with acids, and by feveral precipitants. te^ei 

There are three tefts which may be employed for difeo- 
vering the prefence of alkalis. 1. Paper tinged blue by 
the tindfure of turnfol, and made red by diftilled vinegar^ 
recovers its blue colour when dipped into water containing, 
an alkali. 2. The watery tindfure of Brazil wood aifex 
ferves to difcover alkalis. It may either be uied in the 
ftate of tindfure, or a piece of paper Jtiay be tinged with it 
after being boiled with a little itarch. In both cafes it re* 
ceives a blue colour from the alkali. One grain of foda dif* 
folved in 4295 grains of water changes the colour of the 
tinged paper to a blue, which, though delicate, may be ea. 
lily diitinguifhed. 3. Watery tir.dfure of turmeric is chan* 
ged to a brown colour by alkalis. Paper tinged with this 
tindfure boiled with ftarch is alfo affeded in. the fame way. 
A bugle grain of foda diflblyed in 859 grains of diftilled 
water will obicure the yellow colour of the tinged paper,- 
and turn it into a browmfh hue. 

The tindfure of Brazil wood is remarkable for its fenftbi- 
lity in dilcovering the prefence of an alkali. The tindfure 
of turmeric is much flower in its decifion ; but this circum* 
fiance enables us, with fome degree of accuracy, to eftimate 
the quantity of alkali contained.. The turmeric, too, an* 
iwers heft when there is occafion to examine an alkaline wa- 
ter by candle-light, as the change of colour which it produ- 
ces is eafily diftinguifhable.—Befides thefe tefts now men- 
tioned, any of the. infufions of vegetables which are moft ea* 
fily affedfed by alkalis may be ufed with fuccefs, fuch as 
flowers of mallows,and.fyrup.of violets; hut they are not on 
all occafions fo decifive- A 

After being allured of the prefence of an alkali, we 
next determine what alkali it. is. The alkalis moll com-.^^,.] 
manly found in water are the mineral and volatile, the vegerkaijs fro 
table leldom occurring. The mineral alkali is. combuiedoneaM" 
with the carbonic, fulphuric, or muriatic acid ; the volatile diet' 
is probably communicated by putrid animal or vegetable 
fubitancesj and the vegetable is united with the lulphuric 

or 
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or muriatic acid, but more frequently with the nitric acid. 
Bergman fays, that mercury, diffolved in the nitric acid 
without heat, enables us to diftinguilh thefe alkalis. When 
a little of this lolution is thrown into water, if a yellowifh 
white fubilance is precipitated, we may conclude that a cau- 
ftic vegetable alkali is prefent; if the precipitate be white, 
there is vegetable alkali faturated with the carbonic acid. 
If the precipitate be firft yellow, and afterwards become 
white, mineral alkali is prefent ; and if it be of a greyilh 
black, we know that volatile alkali is prefent. 

The fpecies of alkali may be more eaiily afeertained, by 
pouring into the water a little fulphuric acid, or, what Mor- 
veau recommends as anfwering the purpofe better, a little 
dillilled vinegar, which with potafh forms a deliquefeent 
fait, and with foda a foliated cryftallizable fait. 

The earths which are moftly found in waters are lime 
and magneha. If any other earth has been dilcovered, it 
has been by fo few chemifts, and in fuch fmall portions, 
that it has been little attended to (c). Lime and magneha 
are always united with the carbonic or fome of the foffil 
acids. The carbonic acid is eafily expelled by boiling the 
water, and the earth falls to the bottom, and may then 
be eafily examined by applying fulphuric acid. If the 
earth be calcareous, with fulphuric acid it forms gypfum ; 
if it be magneha, Epfom fait is produced j and it it be clay, 
the product is alum. 

Scarcely any water is entirely free from lime; even the 
purell water, after handing 24 hours, depofits fome faccha- 
rated lime. The acid of fugar is one of the moll fenfible 
tells for difeovering it. A Imall quantity of diftilled water, 
in which there is diffolved a fmgle grain of pure lime, will 
become muddy if the fmallell quantity of the acid of iugar 
be thrown in. The prefence of calcareous earth may alio 
be difeovered by employing the acetite of lead. It preci- 
pitates the earth in the form of a white powder. But as 
iulphuric acid alio precipitates the acetite of lead, to make 
the experiment accurately, it is neceffary to add a little di. 
Iiille4 vinegar to the precipitate, and if it confift of calca- 
reous earth, it will be immediately diffolved ; but if it be a 
fulphate of lime, the vinegar will have no tftedl upon it.— 
When lime or magneiia is diffolved in any of the mineral 
acids, it may be detected by adding a little carbonate of 
potalh. The nature of the earth may be afterwards eafdy 
determined. 

Of the inflammable bodies, perhaps none has been found 
- diffolved in water except lulphur. Sulphur is combined ei- 
ther with an alkali or with-hydrogene, forming a fulphuret 
of hydrogene. Sulphuric or hepatic waters are eafdy. 
known by the following marks : 1. A fetid fmell, which is 
felt in approaching the fpring. 2.. The taffe is ftrong, 
jfomewhat tweet, not unlike that of putrid eggs, but more 
difagreeable. 3. When a piece of fdver is put into it, it be- 
comes tavnifhed. 4. But the nicefLteff is a mark made on 
paper with the tartarite of bifmuth or acetite of lead, which 
becomes black when expofed to the vapour of the hepatic 
water. 

When we wilh to difeover the quantity of fulphur which 
is diffolved in an alkali, it may be precipitated, by the ful- 
phuric or muriatic acid, but much more plentifully by the 
nitric acid. To render the experiment fuccefsful, it is ne- 
©effary that-the.mixture flrould.be heated. When the nitric 
acid is dropped in, the iulphureous fmell is inffantly difii- 
pated, tire water grows turbid, and a white fubtile powder 
fl'owly fublldes.. When dried, it is found to-be genuine fuL 
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phur. When the water contains a fixed alkali, the acid Water, 
has no effedt in decompofing the fulphureous water till the 1 v 1 ^ 
alkali be faturated; but after the alkali is faturated, the he- 
patic air is then driven off by the acid, and the fulphur falls 
down. 46 

Sulphureous water may eafily be formed artificially : A Method of 
quantity of hepar fulphuris, confiding of equal parts of ful- n’alung fub. 
phur and potafh, is to be put into a veffel which communi- 
cates by a crooked tube with an inverted glafs filled withfiCially. 
water. Sulphuric acid is then poured into the vefl’tl contain- 
ing hepar lulphuris, a few drops at a time. The vefi’el con- 
taining the acid muff communicate with the veffel contain- 
ing the hepar fulphuris by a tube, that while the acid may 
be poured in at pleafure, the elaftic gas which iffues from 
the adtion of the acid on the hepar fulphuris may not be 
diffipated, but may pafs into the inverted glafs. This gas, 
if a candle be applied, will burn, and a refiduum of fulphur 
of a whitiih colour remains. The water in the inverted 
veffel mull be frequently agitated, that the gas may be ab- 
forbed. 4y 

The metals hitherto found diffolved in waters are two, iron How iron 
and copper. The former occurs often, the latter rarely. lron^s cl^covcr“' 
is united with the carbonic or fulphuric acid, and may ge-ec 1 

nerally be detedted by a greenifh or yellowifh colour, by its 
inky taile, by an ochre which it depofits, by tindlure of 
galls, and by the Pruffian alkali. Only the two lafl of thefe 
methods require any defeription. Spirit of wine faturated 
with powdered galls precipitates iron (lowly ; the precipitate 
is purple when the quantity of iron is fmall ; but when the 
quantity is large, it is black. In fome cafes indeed iron may 
be prefent in water without giving a dark colour to the 
galls. This is owing to a fuperfluky of acid. But if a- 
fufficient quantity, of alkali be added to faturate the acid, 
the black, colour w-ill then appear.—The Pruffian alkali is 
prepared from four parts of Pruffian blue, boiled with one 
part of alkali in a fufficient quantity of water. The clear 
liquor muff then be faturated.with an acid, and f Itered, that?' 
it may be freed , from the fmall. portion, of Pruffian blue 
which is feparated. A fiagle drop of this alkali dropped 
into water containing the fulphate of iron immediately 
forms a Pruffian blue. In making, experiments with this 
alkali, it is proper to add a little muriatic acid. 

The quantity of iron contained in water rnay be afcer-Andits 
tamed with conliderable accuracy, by the colour comnmnBquantity 
cated by the-tinflure of galls :-for if the tindture be pour-a^cercatne^^' 
ed into diff filed water, then fmall pieces of iron may be add- 
ed, till the liquor has acquired.the colour of the chalybeate 
water ; and then we may conclude, that the quantity of iron 
contained in the chalybeate water is equal to the artificial 
mixture, if the colour be the fame. There is alfo another 
way of effimating the.quantity of iron. When precipita- 
ted, let the refiduum be wafhed in. pure water, then dried 
and weighed. Pour upon it one of the mineral acids, and 
digeft them together, and after pouring it off, wafh what 
remains undiffolved ; then dry-and weigh.it again, and from’ 
the diminution of weight coliedt that of the iron. In this 
experiment the acid employed ought not to be very ftrong 
aor great in quantity, nor ought the digeftion to be conti- 
nued long; for if the refiduum fnould contain any felenite 
which is foluble by acids, the felenite might feize upon a 
confiderable portion of the acid, and .confequently the expe- 
riment be inaccurate. 49. 

Copper is fomttimes united in water with the fulphuric How enp--- 
acid. It is difeovered by the blue colour which it imparts 

to 

G 
(c) A fmall quantity of filiceous earth was fotmd by Bergman in an acidulous fpring, as alfo by Dr Bla^-k in the 
ey zer fpring in Iceland. Clay may alfo be often found in waters; but it is probably only diffufed, not chemically diffolved.. 
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Wiflir. to tihe water,ty an aeruginous tafte, and by the ochre which 

' it depohts. It may alfo be detedled by throwing into the 
water a piece of poliihed iron f the copper will be precipi- 
tated upon the iron. 
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Method of analyzing JVater ly Evaporation. 

Generalcir- Having now defcribed the methods of dete&ing the va- 
cumtlancei rI0US fubftances contained in water by p’ecipitattony we 

tended to come next to delcribe how they are difeovered by evapo- 
ration. 

The veffels employed in evaporating the water ought to 
be broad, for fluids evaoorate more quickly in proportion to 
the extent of the ftirface. If earthen veflels can be found 
of fo clofe a texture as not to abforb any faline matter, they 
may be fafely employed. Iron and copper veflels are improper, 
becaufe they are liable to be corroded. 1 he mod conveni- 
ent are thin glafs vefTels, which may without danger be ex- 
pofed to a ftrong heat. The capacity of the veflels de- 
pends on the quantity of water which is neceflary for the 
feveral experiments. The quantity of water may be fmall 
it it contain a large proportion of extraneous matter. Ihe 
evaporation fhould be flow and gentle. The veflel employ- 
ed ought to have a cover to keep out duft * but muft have a 
hole feveral inches in diameter, that the vapours may ilTue 
out. The hole thould not be opened till the vapour be io 
much condenfed as to iffue with fuch force as to keep the 

j , duft from falling in. 
Order In Some fubftances require more water to diffolve them than 
which fub- others. As the quantity of water is diminifhed by evapora- 

a tion, they appear therefore in an order correfponding to 
jVar while t^ieir different degrees of folubility ; thofe which are lead 
water is e-foluble appearing firft. The following is the order in which 
vaporating-they are difeovered: Firfl carbonate of lime and carbonate of 

iron, then gypfum, then the fulphate of potafh, then the ful- 
phate of iron, then the nitrate of potafh, and next in order 
the fnlphate of copper ; afterwards the muriate of potafh, 
then foda, then the muriate of foda, then the fulphate of 
magnefa, and laftly the deliquefeent falts. Aerated mag- 
tieiia, or carbonate of magnefla, is not feparated all at once, 
but continues to fall during the whole procefs. This order 
is often altered by the fuperabundance of any particular fub- 

Jt ftance. 
How the T he different fubflances may be feparated as they fuccef- 
refiduum flvtly appear ; but it is better to continue the evaporation to 

Created^ <^rynefs- T*16 reflduum fhould he carefully collected and 
well dried. It is then put into a bottle, and alcohol poured 
on till it rife an inch above it. The bottle flrould then be 
clofed and fhaken. After (landing for a few hours, the li- 
quor may be filtered. What pafles through the filter is 
prelerved for a future analyfis, and what remains behind has 
eight times its weight of cold diftilled water poured upon 
it ; the mixture is then fhaken, allowed to (land for fome 
time, and again filtered. What was diffolved by the wa- 
ter is preferved for future examination, and the refiduum 
is then boiled for a quarter of an hour in fomewhat more 
than four or five hundred times its weight of diftilled water, 

j ? and afterwards filtered. 
When it Being now purified by alcohol, cold water and hot wa- 
fhows a ter, the refiduum is no longer foluble in alcohol or water* 

lour^fhouicl ^ ^ ^10w a fc,rown colour, this is a mark thac iron is con- 
be eipofed tained in it. To afeertain this point, it may be expofed for 
to the air. 

tome weeks lit an ^pen veffcl to the rays of the fun, r*re 
mg taken to moiften it from time to time. By the expo- '’“"v 
fure to the air, the iron will imbibe oxygene, and is then 
no longer foluble in vinegar. The refiduuro may then ru 
be weighed \ a quantity of acetous acid or diftilled vinesjararid 
is then to be poured on it, and the mixture to be digefted.to be p 
By the digeftion the acid will diflblve the carbonate of limee^ul!ai 

and magnefra, if there be any in the refiduum. What the 
acid has not difibived may be.wafhed, dried, and weighed, 
and by its lofs of weight it may eafily be determined what 
the acid has taken up. 

Ihe matter diflblved by the acetous acid is then to be Phtnti 
evaporated to drynefs. It may be determined whether iteval,|n 
contains calcareous earth or ma^nefia by this circumftance 1 0 f'r>t 0 J yanu eia if it confift of calcareous earth, it continues dry in a moiftu^ 
air ; but if it contain magnefia, it is deliquefeent. The fame 
point may alfo be afccrcained by the fulphuric acid. This 
acid added to calcareous earth, forms gypfum, or the ful- 
phate of lime ; but when added to magnefia, it diffolves it, 
forming the fulphate of magnefia or Epiom fait ; or if the 
refiduum contain both lime and magnefia, there will be pro- 
duced both fulphate of lime and fulphace of magnefia. The 
precife quantity of the Ample fubftances contained in each 
may be known by weighing the compound, and remember, 
ing that 1 co parts of the fulphate of lime contain about 3 2 
of pure lime, 46 of fulphuric acid, and 22 of water (d) ; 
and too part* of the fulphate of magnefia contain 19 of 
pure magnefia, 3 3 of Lulpauric acid, and 48 of water (e). 

That matter which was not diflblved by the acetous acid 
is either iron or filex. The iron is foluble by muriatic acid 
or by an alkali. The portion which refills the adtion of the 
muriatic acid is filiceous earth, which may be farther exa- 
mined by the blow-pipe; for filiceous earth, when added to 
foda in a (late of fulion, combines with it with a violent ef» 
fervefcence, and is thus changed into glafs. 

Having now fhown how to examine the refidue which 
was inl'oluble in alcohol and water., it will next be proper to 
deferibe how to analyze the folutions obtained by alcohol, 
cold water, and hot water. ^ 

1. The folution obtained by alcohol contains lime andpj^, 
magnefia, combined with the muriatic acid or with the treat t 
nitric acid. To enable us to difeover the nature andf0:HtlQ 

quantity of the ingredients, we evaporate them to ^rynefs>'jiJ.oh0 
and then pour fulphuric acid on the refidue ; the ful- 
phuric immediately difplaces the other acids, and unites 
with the bafe. If the bafe be lime, it forms a fulphate of 
lime ; if it be magnefia, it produce* the fulphate of mag- 
nefia. J 

2. The folution obtained by cold water muft be examined And tj 
by evaporation* The evaporation ought to be gentle, thatfolutr 
the cryftals may aflame regular forms. The cryflals, asume<^ 
they fucceflively appear, are then to be placed on bibulous 
paper and dried; but not fo much as to expel any of the 
water of cryftallization. The fpecies of the fait thus form- 
ed may be diftinguifhed by the tafle and fhape of the cry- 
ftals. But that they may be diftinguifhed with accuracy, 
we (hall mention other methods : The folution obtained by 
cold water may contain alkalis, neutral falts, falts united 
with earths, falts united with metals, and neutral falts com- 
bined with earths or metals. 

The alkalis can eafily be difeovered by the methods 
men- 

culd v 

(d) The proportions given above are Bergman’s; but Dr Kirwan eftimates them differently. According to him, 100 
parts of the fulphate of lime contain 32 of earth, 29,44 of acid, and 38,56 of water. When well dried, it lofes about 
24 of water, and therefore contains 42 of earth, 39 of acid, and 19 of water. 

(e) According to Dr Kirwan, 100 grains of the fulphate of magnefia perfe&ly dry contain 45,67 of fulphuric acid, 
36,54 of pure earth, and 17,83 of water. In cryftals they contain 23,75 of acid, 19 of earth, and 57,25 of water. 
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Wat*, mentioned above, but the reutra! ot compound falts will 
—vr' occafion more difficulty. We muft fir ft determine what 

the acid is, and with what bafe it is united. The fulphuric 
acid is detected by the muriate of barytes, as deferibed 
above. The nitrous acid, when prefent, is expelled by 
the fulphuric acid, and may be eafily diftinguiffied by its 
fmell and red fumes. It will be made ftill more evident 
by expofing its fumes to a paper moiftened with ammonia 
or v< ladle alkali. The muriatic acid is eafily deteSed by 
expoling tire fumes of it to a paper moillened with water. 
This acid may alfo be difeovered by the nitrate of filver. 

It is more difficult to difeover the bafes of the neutral 
falts which are always alkalis. We formerly deferibed the 
method of detecting them in water when difengaged, but 
we have now to feparate them from an acid. Potalh may 
be feparated by barytes, foda is expelled by potafh, and am- 
monia is expelled either by potalh or foda. 

We have mentioned already the method of difeovering 
and diftinguifhing the earths and metals diffolved in water ; 
but there is one compound which is extremely difficult to 
feparate, viz. foda from common fait. The beft method for 
effeding this is the procefs of M. Giaonetti: “ It confifts 
(fays M. Fourcroy) in walhing the mixed fait with dillilled 
vinegar. The acid diftolves the mild foda ; the mixture is 

hfaniti dried, and walhed afrelh with fpirit of wine, which is char- 
%mijl ged with the terra foliata mineralis, without touching the 
idii. marine fait; the fpirituous folution is evaporated to dry- 

nefs, and the refiduum calcined ; the vinegar is decompofed 
and burned; we have then nothing but the mineral alkali, 

jjj; whofe quantity is exadly found.” 
Him 3. The iolution obtained by boiling water contains only 
tatil felenite or gypfum. This may be feparated in cryftals by 

ukd b"evaPoratlon to drynefs, or it may be decompofed by an al- 
boilingjja-^3*'' 

We have now faid every thing that is necefiary refpec- 
59 ting the two modes of analyzing v/ater by precipitation and 

^tvaporation ; hut as a difficulty may occur to the unexperi- 
Noka-enced chemift refpefting the order in which he ought to 
jfis. proceed in making his experiments, we fhall lay before our 

readers the method recommended by M. Fourcroy. * 
He firft examines the fenfible properties of the water, 

the tafte, colour, weight, &c. and then pours upon four 
pounds of water the fame weight of lime-water. If no pre- 
cipitate falls in 24 hours, he concludes that the water con- 
tains no difengaged carbonic acid, nor mild fixed alkali, nor 

| earthy falts with bafe of aluminous earth or magnefia, nor 
metallic falts. If a precipitate be inftantly formed, he pro- 
ceeds to filter the liquid, and to examine the chemical qua- 

J lities of the precipitate. If it has no tafte, if it is infoluble 
* in water, if it effervefees with acids, and if it forms with 
jf fulphuric acid an infipid fait altnoft infoluble in water, he 

I concludes that it is chalk, and that the lime-water attracted 
only the aerial acid diiTolved in the water. On the contra- 
ry, if the precipitate be not copious, if it collects flowly, if 
it excites no effervefcence, if with the fulphuric acid it forms 

; a bitter falc, it is magnefia; but if with the fame acid it 
forms a fweetifii aftringent fait, it is aluminous earth or 
clay. Sometimes it may be a compound of both. 

Being now examined by lime-water, he pours upon it 
other four pounds of the fame water, a gros or two (f) of 
volatile cauftic alkali, or he paffes it through feme alkaline 
gas difengajed by means of heat. When the water is fatu- 

I rated, he leaves it in a clofe veffel for 24' hours; then 
»f a precipitate be formed, as it muft contain falts, with 
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iron, magnefia, or aluminous earth for its bafe, He invefti- Water; 
gates the nature of it. It muft be obferved, that the alka- - » r 

line gas is not to be depended upon alone, but may be ufed 
as an auxiliary. 

M. Foutcroy next pours into a certain quantity of the 
water under examination a portion of cauftic mineral alkali 
diffolved. He continues to pour it in till no farther mud- 
dinefs is produced, as it decompofes the falts with a bafe of 
aluminous earth, or a bafe of lime. If the precipitate re- 
fembles in form, colour, and quantity, that which is yielded 
by lime-water, it may be prefumed that the water contains 
no calcareous earth ; but if it be more weighty, copious, 
and has formed more quickly than the precipitate formed 
by the lime-water, then it contains lime mixed with magne- 
fia or aluminous earth. If the precipitate contain any iron, 
it is eafily detected by its colour and tafte. 

Thefe obfervations of M. Fourcroy will be of great ufe 
to the young chemift, in pointing out the order which he 
may follow with facility and advantage in the analyfis of 
waters ; and after he has formed his opinion concerning the 
ingredients contained in the water, he may examine the truth 
of it, by applying the particular lefts which have already 
been deferibed. 

In the account which we have given of the method of 
analyzing waters, the chemical reader will obferve, that we 
have chiefly followed Bergman. We have done fo, bccaufe 
we reckon him the beft writer on the fubjedf, and becaufe 
we have been more anxious to ftudy truth and utility than 
novelty. We ardently wifh that forte able chemift would 
exhibit an accurate and eafy mode of analyzing earths, 
which every farmer could praftile without a deep knowledge 
of chemiftry. Farmers would then be enabled to apply the 
manures proper to particular foils, in which they would be 
much affifted by Dr Kirwan’s valuable Treatife on Manures. 

Under the title of Mineral Waters, we have given an 
analyfis of the moft remarkable waters in Europe. (See alfo 
Spa, Seltzer, Pvrmont, and the names of other celebra- 
ted waters). Thofe who wifh for more information concern- 
ing the mode of analyzing water, may confult Bergman’s 
Chemical Elfays, Fourcroy's Left lire's on Chemiftry, and 
the different books referred to by thefe authors. 

Holy Water, which is made ufe of in the church of 
Rome, as alfo by the Greeks, and by the other Chriftians 
of the Eaft of all denominations, is water with a mixture 
of fait, blefled by a prieft according to a fet form of bene- 
diftion. It is ufed in the bleffing of perfons, things, and 
places ; and is likewife confidered as a ceremony to excite 
pious thoughts in the minds of the faithful. 

The prieft, in bleffing it, firft, in the name of God, com- 
mands the devils not to hurt the perfons who fhall be fprink- 
led with it, nor to abufe the things, nor difquiet the places, 
which fhall likewife be fo fprinkled. He then prays that 
health, fafety, and the favour of heaven, may be enjoyed 
by fuch perfons, and by thofe who fhall ufe fuch things, 
or dwell in fuch places. Veftments, veflels, and other fuch 
things that are fet apart for divine fervice, are fprinkled 
with it. It k fometirnes fprinkled on cattle, with an in- 
tention to free or preferve them from diabolical enchant- 
ments ; and in fome ritual books there are prayers to be faid 
on fuch occafions, by which the fafety of fuch animals, as 
being a temporal bleffing to the pofleflbre, is begged of 
God, whofe providential care is extended to all his crea- 
tures. The hope which Catholics entertain of obtaining 
fuch good effefts from the devout ufe of holy water, is 

grounded 

(f) A gros equal to of Engliffi Troy grains, 
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grounded on the promife imde to believers by Chrift f St 
Mark xvt. 17.), and on the general efficacy of the pray- 
ers of the church ; the petition of which prayer? God is 
orten pleafed to grant; though fometimes, in his Provi- 
dence, he fees it not expedient to do fo. That fuch effe&s 
have been produced by*holy water in a remarkable manner, 
has been ailerted by many authors of no fmall weight ; as, 
'namely, by St Epiphanius, Haer. 30th ; St Hierom, in 
the Life of St Hilarion ; Theodoret H'tjl. Eccl. lib. v. cap. 
“2i. ; Palladium, Hijl. Lauf. ; Bede, lib. v. cap. 4. 

As a ceremony (fays the Catholic), water brings to our 
remembrance our baptifm; in which, by water, we were 
cleanied from original fin. It alfo puts us in mind of that 
purity of confcier.ce which we ought to endeavour always 
to have, but -efpecially when we are going to worfhip our 
God. The fait, which is put into the water to preferve it 

•from corrupting, is alfo a figure of divine grace, which 
preferves our louls from the corruption of fin ; and is like- 
wife an emblem of that wifdom and difcretion which ought 
to feafon every aftion that a Chrillian does, and every word 
that he fays. It is wont to be blefi'ed and fprinkled in 
churches on Sundays, in the beginning of the folemn office. 
It is kept in veffels at the doors of the fame churches, that 
•it may be taken by -the faithful as they enter in. It is alfo 
often kept in private houtes and chambers (a). 

Putrid Water, is that which has acquired an offenfive 
•fmell and tafle by the putrefcence of animal or vegetable 
lubftances contained in it. It is in the higheft degree per- 
nicious to the human frame, and capable of bringing on 
mortal difeafes even by its fmell. It is not always from the 
-apparent muddinefs of waters that we can judge of their 
difpofition to putrefy ; fome which are feemingly very pure 
-being more apt to become putrid than others which appear 
much more mixed with heterogeneous matters. Under the 
.article Animalcule, n° 33, is mentioned a fpecies of in- 
.fedh which have the property of making water ftink to an in- 
credible degree, though their bulk in proportion to the fluid 
which furrounds them is lefs than that of one to a million. 
Other fubftances no doubt there are which have the fame 
.property ; and hence almoft all water which is confined from 
the air is apt to become offenfive, even though kept in glafs or 
dtone-ware veflels. Indeed it is a common obfervation, that 
water keeps much longer fweet in glafs-veffels, or in thofe of 
-earthen or ftone-ware, than in thofe of wood, where it is ex- 
ceedingly apt to putrefy. Hence, as {hips can only be fupplied 
with water kept in v/ooden cafks, failors are extremely liable 
to thoie difeafes which arife from putrid water ; and the dif- 
covery of a method by which water could eafily be prevent- 
ed from becoming putrid at lea would be exceedingly va- 
luable. This may indeed be done by quicklime ; for when 
water is impregnated with it, all putrefeent matters are 
either totally deltroyed, or altered in fuch a manner as never 
to be capable of undergoing the putrefaftive fermentation 
again. But a continued ufe of lime-water could not fail 
of being pernicious, and it is therefore neceflary to throw 
down the lime ; after which the water will have all the 
purity neceflary for preferving it free from putrefaftion. 
This can only be done by means of fixed air; and mere 
«xpofure in broad {hallow veflels to the atmofphere would 
do it without any thing elfe., only taking cate to break the 
cruft which formed upon it. Two methods, however, have 
been thought of for-doing this with more expedition. The 
4>ne, invented by Dr Alilon, is, by throwing into the wa- 
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ter impregnated with lime a quantity of magnefia. The Water, 
lime attracts fixed air more powerfully than magnefia ; in 
confequence of which the latter parts with it to the lime : 
and thus becoming infoluble, falls along with the cauftie 
magnefia to the bottom, and thus leaves the water perfeftly 
pure. Another method is that ©f Mr Henry, who pro- 
pofes to throw down the lime by means of an effervefeing 
mixture of oil of vitriol and chalk put down to the bottom 
of the water-cafk. His apparatus for this purpofe is as 
fimple as it can well be made, though it is hardly probable 
that failors will give themfelves the trouble of ufing it; and 
Dr Alfton’s fcheme would feem better calculated for them, 
were it not for the expence of the magnefia; which indeed 
is the only objeftion made to it by Mr Henry. Putrid 
water may be reftored and made potable by a procefs of 
the fame kind. 

Of late it has been difeovered that charcoal poflefies 
many unexpefted properties, and, among others, that of 
preferving water from corruption, and of purifying it after it 
has been corrupted. Mr Lowitz, whofe experiments on char- 
coal have been pubhfhed in Crell’s Chemical Journal, has 
turned his attention to this fubjeft in a memoir read to the 
Economical Society of Peterfburg. He found that the 
effedft of charcoal was rendered much more fpeedy by ufing 
along with it fome fulphuric acid. One ounce and a half 
of charcoal in powder, and 24 drops of concentrated fub 
phuric acid (oil of vitriol), are fufficient to purify three 
pints and a half of corrupted water, and do not communi- 
cate to it any fenfible acidity. This fmall quantity of acid 
renders it unneceffary to ufe more than a third part of the 
charcoal powder which would otherwife be wanted; and 
the lefs of that powder is employed, the lefs is the quantity 
of water loft by the operation, which, in fea-voyages, is an 
objeft worthy of confideration. In proportion to the quan- 
tity of acid made ufe of, the quantity of charcoal may be 
diminifhedor augmented. All acids produce nearly the fame 
effefts : neutral falls alfo, particularly nitre and fea-falt, may 
be ufed, but fulphuric acid is preferable to any of thefe; 
water which is purified by means of this acid and charcoal 
will keep a longer time than that which is purified by char- 
coal alone. When we mean to purify any given quantity 
of corrupted water, we fhould begin by adding to it a* 
much powder of charcoal as is neceflary to deprive it en- 
tirely of its bad fmell. To afeertain whether that quantity 
of powdered charcoal was fufficient to effedl the clarifica- 
tion of the faid water, a fmall quantity of it may be pafled 
through a linen bag, two or three inches long ; if the wa- 
ter, thus filtrated, ftill has a turbid appearance, a frefh quan- 
tity of powdered charcoal muft be added, till it is become 
perfectly clear; the whole of the water may then be pafled 
through a filtering bag, the fize of which fhould be pro- 
portioned to the quantity of water. If fulphuric acid, or 
any other, can be procured, a fmall quantity of it fhould 
be added to the water, before the charcoal powder. 

The cleaning of the cafks in which water is to be kept 
in fea-voyages fhould never be neglefted : they fhould be 
well wafhed with hot water and land, or with any other 
fubftance capable of removing the mucilaginous particles, 
and afterwards a quantity of charcoal-duft fhould be em- 
ployed, which will entirely deprive them of the mufty or 
putrid fmell they may have contra&ed.—The charcoal ufed 
for purifying water fhould be well burnt, and afterward! 
beat into a fine powder. 

(a) This article was furnifhed by an eminent divine of the church of Rome, to whom we are indebted for great# 
favours. 
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ef! Sea-WATP.n. See Sea-Water. 

W/irER-Carts, carriages conflru&ed Tor the purpofe of 
watering the roads for feveral miles round London ; a pre- 
caution ablolutely neceffary near the metropolis, where, 
from fuch a valt daily influx of carriages and horfes, the 
dull would otherwife become quite infufferable in hot dry 
weather. Pumps are placed at proper diftances to fupply 
thefe carts. 

WATi-R-Ordeal. See Ordeal. 
Water, among jewellers, is properly the colour or luftre 

of diamonds and pearls. The term, though lefs properly, 
. Is fometimes ufed for the hue or colour of other ftones. 

Wa ter-Bellows. See Machines for blowing Air into Fur- 
naces. 

Water.Colours, in painting, are fuch colours as are only 
[ diluted and mixed up with gum-water, in contradiftindtion 

. f to oil colours. Stz Colour-Making. 
WATER-Gang, a channel cut to drain a place by carrying 

off a ilream of water. 
WATER-Hen. See Parra. 
WATER-Line of a Ship, certaia horizontal lines fuppofed 

to be drawn about the outfide of a {hip’s bottom, clofe 
to the furface of the water in which flie floats. They are 

■. accordingly higher or lower upon the bottom, in pro- 
t portion to the depth of the column of water required to 
* float her. 

W 'ater-Lodged, the ftate of a fhip when, by receiving a 
! great quantity of water into the hold, by leaking, &c. flie 

has become heavy and inadli^e upon the tea, fo as to yield 
ji without refiftance to the efforts of every wave rufhing over 

her decks. As, in this dangerous fituation, the centre of 
, ; gravity is no longer fixed, but fluftuating from place to 

; place, the liability of the fliip is utterly loft : flie is there- 
fore almoft totally deprived of the ufe of her fails, which 

; would operate to overfet her, or prefs the head under water. 
!j Hence there is no refource for the crew, except to free 

her by the pumps, or to abandon her by the boats as foon 
as pofiible. 

j| Water-SuiI, a fmall fail fpread occafionally under the 
lower ftudding-fail, or driver-boom, in a fair wind and 
fmooth fea. 

Water-Ouzel. See Turdus. 
WATER-Spout, an extraordinary meteor confifting of a 

large mafs of water pollefted into a fort of column, and 
moved with rapidity along the furface of the fea. 

The bell account of the water-fpout which we have met 
j with is in the Phil. Tranf. Abridged, vol viii. as obferved 
I by Mr Jofeph Harris, May 21. 1732, about funfet, lat. 
I 32° 30' N. long. 90 E. from Cape Florida. 

“ When firft we faw the fpout (fays he), it was whole 
and entire, and much of the fiiape and proportion of a 
fpeaking trumpet ; the fmall end being downwards, and 
reaching to the fea, and the big end terminated in a black 
thick cloud. The fpout itfelf was very black, and the more 
fo the higher up. It feeraed to be exadlly perpendicular 

I to the horizon, 'and its fides perfe&ly fmooth, without the 
lead ruggednefs. Where it fell the fpray of the fea rofe 
to a confiderable height, which made lomewhat the ap- 
pearance of a great fmoke. From the firft time we faw it 
it continued whole about a minute, and till it was quite 
diflipated about three minutes. It began to wafte from be- 
low, and fo gradually up, while the upper part remained 
entire, without any vifible alteration, till at laft it ended 
in the black cloud above : upori which there feemed to fall 
a very heavy rain in that neighbourhood.—There was but 
little wind, and the Iky elfewhere was pretty ierene.” 

Water-fpouts have by fome been fuppofed to be merely 
eleftrical in their origin ; particularly by Signior Beccaria, 

Vol. XVIII. Part II. 
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who fupported his opinion by fome experiments. But if W: 
we attend to the fucceffive phenomena necefiary to confti- "\ 
tute a complete water-fpout through their various ftages, 
we fliall be convinced, that recourfe muft be had to fome 
other principle in order to obtain a complete folution. 

Dr Franklin, in his Phyfical and Meteorological Obferva- 
tions, fuppofes a water-fpout and a whirlwind to proceed 
from the fame caufe ; their only difference being, that the 
latter paffes over the land, and the former over the water. 
This opinion is corroborated by M. de la Pryme, in the 
Philofophical Tranfaftions, where he deferibes two fpouts 
obferved at different times in Yorkfhire, whofe appearances 
in the air were exadtly like thofe of the fpouts at fea, and 
their effedls the fame as thofe of real whirlwinds. 

A fluid moving from all points horizontally towards a 
centre, muft at that centre either mount or defeend. If a 
hole be opened in the middle of the bottom of a tub filled 
with water, the water will flow from all fides to the centre, 
and there defeend in a whirl: but air flowing on or near the 
furface of land or water, from all fides towards a centre, 
muft at that centre afeend ; becaufe the land or water will 
hinder its defeent. 

The Dodlor, in proceeding to explain his conceptions, 
begs to be allowed two or three pofitions, as a foundation 
for his hypothefis. 1. That the lower region of air is often 
more heated, and fo more rarefied, than the upper, and by 
confequence fpecifically lighter. The coldnefs of the up. 
per region is manifefted by the hail, which fometimes falls 
from it in warm weather. 2. That heated air may be very 
moift, and yet the moifture fo equally diffufed and rarefied 
as not to be vifible till colder air mixes with it; at which 
time it condenfes and becomes vifible. Thus our breath, 
although invifible in fummer, becomes vifible in winter. 

Thefe circumftances being granted, he prefuppofes a tra£l 
of land or fea, of about 60 miles in extent, unfheltered by 
clouds and unrefreftied by the wind, during a fummer’s 
day, or perhaps for feveral days without intermiffion, till it 
becomes violently heated, together with the lower region 
of the air in contafl with it ; fo that the latter becomes 
fpecifically lighter than the fuperincumbent higher region of 
the atmofphere, wherein the clouds are ufually floated : he 
fuppofes alfo that the air furrounding this traft has not been 
fo much heated during thofe days, and therefore remains 
heavier. The confequence of this, he conceives, fhould be, 
that the heated lighter air fhould afeend, and the heavier 
defeend ; and as this rifing cannot operate throughout the 
whole traift at once, becaufe that would leave too extenfive 
a vacuum, the rifing will begin precifely in that column 
which happens to be lighteft or moft rarefied ; and the warm 
air will flow horizontally from all parts of this column, 
where the feteral currents meeting, and joining to rife, 
a whirl is naturally formed, in the fame manner as a whirl 
is formed in a tub of water, by the defeending fluid re- 
ceding from all fides of the tub towards the hole in the 
centre. 

And as the feveral currents arrive at this central rifinpr 
column, with a confiderable degree of horizontal motion, 
they cannot fuddenly change it to a vertical motion ; there- 
fore as they gradually, in approaching the -whirl, decline 
from right to curve or circular lines, fo, having joined the 
whirl, they afeend by a fpiral motion : in the fame manner 
as the water defeends fpirally through the hole in the tub 
before mentioned. 

Laftly, as the lower air neareft the furface is more rare- 
fied by the heat of. the fun, it is more imprefled by the 
current of the furrounding cold and heavy air which is to 
affume its place, and confequently its motion towards the 
whirl is fwifteft, and fo the force of the lower part of the 

5 L whirl 
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wriirl ftrongdl, and the centrifugal force of Its particles 
greateft. Hence the vacuum which inclofes the axis of the 
whiil (hould be greateft near the earth or lea, and diminilh 
gradually as it approaches the region of the clouds, till it 
ends in a point. 

This circle is of various diameters, fometiir.es very large. 
If the vacuum paffes over water, the water may rife in 

a body or column therein to the height oi about 32 feet. 
This whirl of air maybe as invifible as the air itfelf, though 
reaching in reality from the water to the region of cool air, 
in which our low fummer thunder-clouds commonly float; 
but it will foon become vifible at its extremities. The agi- 
tation of the water under the whirling of the circle, and 
the fwellinsr and riling of the water in the commencement 
of the vacuum, renders it viiible below. It is perceived 
above by the warm air being brought up to the cooler re- 
gion, where its moifture begins to be condenfed by the cold 
into thick vapour, and is then firft drfcovered at tl^e high eft 
part, which being now cooled condenfes what rites behind 
ft, and this latter afts in the fame manner on the fucceedmg 
body ; where, by the contaft of the vapours, the cold ope- 
rates fafter in a right line downwards, than the vapours 
themfelves can climb in a fpiral line upwards: they climb 
however; and as by continual addition they grow denfer, 
and by confequence increafe their centrifugal force, and 
being rifen above the concentrating currents that compote 
the whirl, they fly off, and form a cloud. 

It feems eafy to conceive, how, by this fuccefflve con- 
denfation from above, the fpout appears to drop or defeend 
from the cloud, although the materials of which it is com- 
pofed are all the while jffcending. The condenfation of the 
moifture contained in fo great a quantity of warm air as may 
be fuppofed to rife in a fhort time in this prodigioufly ra- 
pid whirl, is perhaps iufficient to form a great extent of 
cloud ; and the friction of the whirling air on the iides of 
the column may detach great quantities of its water, t.d- 
perfe them into drops, and carry them up in the fpiral whirl 
mixed with the air. The heavier drops may indeed fly oft, 
and fall into a fhower about the fpout; but much of it will 
be broken into vapour, and yet remain viftble. 

As the whirl weakens, the tube may apparently fepa- 
rate in the middle.; tire column of water fubfiding, the fu- 
perior condenfed part drawing uo to the cloud. The tube 
or whirl of air may neverthelefs remain entire, the middie 
only becoming inviiible, as not containing any vifible matter. 

Dr Lindfay, however, in feveral letters publifhed in the 
Gentleman’s Magazine, has controverted this theory of Dr 
Franklin, and endeavoured to prove, that water-fpouts and 
whirlwinds are diftinft phenomena ; and that the water 
which forms the water-fpout, does not afcend from the fea, 
as Dr Franklin fuppofes,but defcends from the atmofphere. 
Our limits do not permit us to infert his arguments here, 
but they may be feen in the Gentleman’s Magazine, vo- 
lume li. p. 559, 615-, vol. liii. p. 1025 ; and vol. lv. p. 
594. We cannot avoid obferving, however, that he treats 
Dr Franklin with a degree of afperity to which he is by no 
means intitled, and that his arguments, even if conclufive, 
prove nothing more than that fome water-fpouts certainly 
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do defeend; which Dr Franklin hardly ever ventured to deny. 
There are fome v£ry valuable differtations on this fubjsdt 
by proffcffor Wilcke ofJUpfal. 

IV.1 ter- Works. See IVa ter- IVorks (a). 
JVjTER-IVorkt for entertainment. See Hydrostatics, 

feft..6. . 
WATERFORD, a city and fea-port of Ireland, in a 

county of the fame name, with a bithop’s fee. It is the iegoad. 
place in the kingdom, and is a wealthy, populous city, en- 
joying many ample privileges. The ftreets are narrow, and 
the air is not very healthy ; but it nas an excellent naibour, 
feated as well for trade as any in the worH, and fhips of 
the greateft burden may ride at the quay. It hands on the 
river Sure, 8 miles north of St George s Channel, 26 fouth 
of Kilkenny, and 75 fouth by weft of Dublin. W. Long. 
6. s'4. N. Lat. 52. 18. 

Waterford, a xounty of Ireland, 46 miles in length, 
and 25 in breadth; bounded on the fouth by St Georges 
Channel ; on the weft by Cork ; on the north by the river 
Sure, which feparates it from Tipperary and Kilkenny ; 
and on the eaft by Waterford Haven, which parts it from 
Wexhml. It contains 71 parifh.es, and iends^ to members 
to parliament. It is a fine country, very pleatant and rich,, 
and the principal place is of the fame name. _ 

WATERING, in the manufactures, is to give a luftre 
to fluffs, &c. by wetting them lightly with gum-water, and 
then paffing them through the prefs or calender whether, 
hot or cold. The gum-water ought to be pure, thin, and 
clear, otherwife the folds of the fluff will all flick together: 
the operation muft alfo be performed when the water is very 
hot, that it may penetrate. 

Watering Meadows. See Meadows. 
WATERLAND (Dr Daniel), a learned Engliih di- 

vine who diftinguifhed himfelf greatly in theological con- 
troverfies, was born in 1683 at Waiely in Lmcolnfbire, 0 
which place his father was reftor. Lie had his academical 
learning at Magdalen college, Cambridge, where he drew 
uo a ufeful tratl, which went through feveral editions, in- 
titled, Advice to a Toung Student, with a Method of Study for 
thefirjl four years. In 1713 he became mafter of the col- 
lege, was foon after aopointed chaplain to George I. and in 
1720 preached the firft courfe of le&ures founded by lady 
Moyer in defence of our Lord’s divinity. He wenUhrougk: 
feveral promotions ; and at the time of his death in 1740,. 
was canon of Windfim, archdeacon of Middlefex, and v1Car 
of Twickenham. Befides his controveriial writings, he 
publifhed twm volumes of fermons. 

WATLING-street. See Way. 
WATSON (Dr Robert), an elegant hiftorian, was born, 

at St Andrew’s, in Scotland, about the year 1730. He 
was the fon of an apothecary of that place, who was alio 
a brewer. Having gone through the ufual courle of lan- 
guages and philofophy at the fchool and umverfity of his 
native place, and alfo entered on the ftudy of divinity, a 
defire of being acquainted with a larger circle of literati, 
and of improving himfelf in every branch of knowledge, 
carried him, firft to the univerfrty of Glalgow, and after- 
wards to that of Edinburgh. The period of theological ftudies 

Ul For referring this article from the word Water to the word Works, an apology Is due to the = a"f .*!“ 
apology which we ha.e to offer, we are perfuaded, will be fuftained. It ^ this : The gentleman who ««rtb“ted the art. 1 
JAtLce »f Fluid, and R.ker, promifed to furnilh alio the art.de Wat,, Worh; but ^ ' wo , '^orks he may 
him from fulfilling that promife. We trull, however, that before our preffes (hall reach to the-rtd 
be able to fill up the (ketch which he has long ago drawn of this very important lubjed. And fuc fittle from 
ettimate the merit of his two articles, which we have juft mentioned, will not blame the ^ ° fo riofelv related, 
the alphabetical order, to give him a chance of fumifting a third article, to which thefc two are fo ciofely related. 
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fltidtes at the univerfities of Scotland is four years :,but 
during that period, young men of ingenious minds find 
fufficient leiinre to carry on and advance the purfuits of ge- 
neral knowledge, Mr Wftfon purfued his ftudics with ar- 
dour. Few men ever ftudied more conftantly. It was a 
rule with him to ftudy eight hours every day ; and this law 
lie ohferved during the whole courfe of his life. An aC' 
quaintance with the polite writers of England, after the 
union oc the two kingdoms, became general in Scotland ; 
and in Watfon’s younger years, an emulation henan to pre- 
vail of writing pure and elegant Englifh. Mr Watfon ap- 
plied himfclf with great induftry to th£ piinciples of philo- 
lophical or univetlal grammar ; and by a combination of 
thefe, with the authority of the beft Engiiilt writers, formed 
a courfe of leftures on flyle or language. He proceeded 
to the fiudy of rhetoric or eloquence ; the principles of 
which he endeavoured to trace to the nature of tire human 
mind. Fie delivered a courfe of leftures in Edinburgh on 
thefe fubje&s ; and met with the countenance, approbation, 
and friyndfhip of Lord Karnes, Mr Hume, with other men of 
genius and learning. 

At this time he had become a preacher ; and a vacancy 
having hapoened in one of the churches of St Andrew’s, he 
offered himfelf a candidate for that living, but was difap- 
pointed. Mr Henry Rymer, who then taught logic in St 
Salvador’s College, was in a very infirm Hate of health, and 
entertained thoughts of retiring from the cares and emolu- 
ments of his office, to live upon his fmall falary or ftipend. 
Mr Watfon underftanding this, purchafed, for not a great 
firm of nroney, what, in' familiar phrafeology, may be called 
the good-will of Mr Rymer’s place ; and, with the confent 
of the other mailers of St Salvador’s, was appointed profef- 
for of logic. He obtained alfo a patent from the crown, 
conffituting him profeffor of rhetoric and belles lettres. The 
Rudy of logic, in St Andrew’s, as in molt other places, was 
at this time confined to fyllogifms, modes, and figures. Mr 
Watfon, whofe mind had been opened by converfation, and 
by reading the writings of the wits that had begun to flourilh 
in, the Scotch capital, prepared and read to his Undents a 
courfe of metaphyfics and logics on the moll enlightened 
plan ; in which he analyzed the powers of the mind, and 
entered deeply into the nature of the different fpecies of 
evidence of truth or knowledge. By his hillory of Phi- 
lip II. Dr Watfon attained in his lifetime a confiderable 
degree of celebrity ; and his hiftory of Philip III. publiffied 
after his death, has added to his fame. Of thislaft perform- 
ance, however, he has only completed the four firll books ; 
the two laft were written by the editor of his manufeript, at 
the defire of the guardians ot his children. 

On the death ot principal Tulideph, Dr Watfon, through 
the earl of Kinnbuil, was appointed his fucceuor ; in which 
Ration he lived only a few years. Fie married a lady of 
fingular beauty and virtue, daughter to Mr Shaw, profeffor 
of divinity in St Mary’s college, St Andrew’s. By this lady 
he had five daughters, who furvived him. 

WATTS (Dr Ifaac), a learned and eminent diffenting 
minifter, was born at Southampton in 1674, of parents emi- 
nent for piety, and confiderable fufferers for confcience-fake. 
In 1 690 he was fent up to London for academical education 
under the tuition of the Rev. Mr Thomas Rowe; and in 
1696 was himfelf engaged as tutor to the fon of Sir John 
Hartopp, bart. at Stoke Newington. He began to preach 
in '698, and met with general acceptance; and after offi- 
ciating for tlnee years as an affiftant to the Rev. Dr Ilaac 
Chauncy, he fucceeded in his paftoral charge in 1702, and 
Continued to prefide over that church as long as he lived. 
Though his whole income did not amount to an hundred a- 
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year, he allotted one third of it to the poor. He died in 
1748. His numerous works have rendered his name fa- yr.-.x. 
mous among people of every denomination, both in this 
and other countries, and they have been tranflated into a 
variety of languages. His Lyric loems, his Ffalms and 
Hymns, and his divine Songs for Children, are a fuffieient 
proof of his poetical talents, and have had an amazing num- 
ber of editions. FI is logic and philofophy have been much 
admired. He alfo wrote works upon a variety of oiner 
fubje&s, and printed feveral volumes of bis fermons. He 
was admired for the imldneis and benevolence of his dii- 
pofition and the iVeetnefs of his manners. After his 
death, his works were- collected, and publifhed in fix vo- 
lumes quarto. 

WAVE, in philofophy, a cavity in the furface of water, 
or other fluids, with an elevation afide thereof. 

The waves of the fea are of two kinds, natural and acci- 
dental. The natural waves are thofe which are exactly pro- 
portioned in fire to the ilrength of the wind, whofe blow- 
ing gives origin to them. The accidental waves are thote 
occalioned by the wind’s reading upon itfelf by repercuffion 
from hills and mountains, or high fhores, and by the wafhing 
of the waves themielves; ocherwife of the natural kind, 
againfl rocks and fhoals : all thefe cafes give the waves au 
elevation, which they can never have in their natural Rate. 
For the height of the waves, fee Sea. 

Stilting Wav by means of Oil. See Sea. 
WAVED, in heraldry, is faid of a bordure, or any ordi- 

-nary or charge, in a coat of arms, having its outlines inden- 
ted in manner of the riling and falling of waves : it is ufed 
to denote, that the firfl o: the family in whofe arms it Rands, 
acquired its honours by fea-fervice. 

WAVING, in the fea-language, is the making figns to a 
veffel to come near or keep off. 

WAX, ©r Bees Wax, in natural hiRory, a firm and folid 
fubfiance, moderately heavy, and of a fine yellow colour, 
formed by the bees from the pollen of flowers. See Apis. 

The befi fort is that of a lively yellow colour, and an 
agreeable fmell, fomewhat like that of honey : when new, 
it is toughifli, yet eafy to break ; but by age it becomes 
harder and more brittle, lofes its fine colour, and in a great 
meafure its fmell. 

It appears that wax and the pollen have for their bafis a 
fat oil, which paffes to the Rate of refin by its combination 
with oxygens. If the nitric or muriatic acid be digefled CbaptaVs 
upon fixed oil for feveral months, it paffes to a Rate refem- ^1 

bling wax. Wax, by repeated diilillations, affords an oil 
which poffeffes all the properties of volatile oils. It is reduced 
into water and carbonic acid by combuRion. The colour- 
ing matter of wax is infoluble in water and in alcohol. 

^ Fixed alkalis diffolve wax, and render it fallible in water. 
It is this faponaceous folution which forms the punic wax. 
It may be ufed as the bafis of feveral colours ; and may be 
made into an excellent paRe for wafhing the hands. Am- 
moniac likewife diffolves it; and as this folvent is evapo- 
rable, it ought to be preferred when it is propofed to ufe 
the wax as a varnifli. 

From the common yellow wax, by bleaching, is formed 
white-wax, fometimes called, very improperly, virgin-wax. 
The greater the furface is in proportion to the quantity, 
the fooner and more perfeftly this operation is performed. 
The ufual way is to melt the wax in hot water ; when 
melted, they prefs it through a (trainer of tolerable fine 
linen, and pour it into round and very (hallow moulds. 
When hardened by cooling, it is taken out and expofed to 
the fun and air, fprinkiing it now and then with water, and 
often turning it: by this means it foon becomes white. 
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The bea fort is or a dear and almofl tranfparent whitenefs, 
dry, hard, brittle, and of an agreeable fmell, like that of the 
yellow wax, but muck weaker. 

The common yellow wsx is of very great ufe both in 
medicine and in many of the arts and manufactures. It has 
been fometimes given internally in dyfenteries and ero- 
fions of the inteflines ; but its great ufe is in the making 
ointments and plafters, and the greater part of thofe of the 
fhops owe their confilience to it. The white wax is alfo 
an ingredient in fome of the cerates and ointments of the 
fhops ; and is ufed in making candles, and in many of the 
nicer arts and roanufa&ures where wax is required. 

Sealing-Wax, or Spanijh-WAX, is a compofition of gum lac, 
melted and prepared with relins, and coloured with fome 
luitable pigment. 

There are two kinds of fealing-wax in ufe ; the one hard, 
intended for fealing letters, and other Inch purpofes ; the 
other foft, defigned for receiving the impreffions of feals of 
office to charters patents, and fuch written inftruments. 
M he bell hard red iealing-wax is made by mixing two 
parts of fhell lac, well powdered, and refm and vermilion, 
powdered, of each one part, and melting this combined 
powder over a gentle lire ; and when the ingredients feem 
thoroughly incorporated, working the wax into ilicks. 
Seed-lac may be fubffituted for the fhell-lac ; and in Head 
of relin, boiled Venice turpentine may be ufed, A coarfer, 
hard, red lealing-wax, may be made, by, mixing two parts 
of refin, and of Ihell-lac, or vermilion and red-lead, mixed in 
the proportion of one part of the vermilion to two of the 
red-lead, of each one part; and proceeding as in the former 
preparation. For a cheaper kind, the vermilion may be 
omitted, and the fhell-lae alfo, for very coarfe u-fes. Wax 
of other colours is made by fubftituting other colouring mat- 
ters for vermilion, as verditer for blue, ivory black for black 
wax. For uncoloured, foft fealing-wax, take of bees wax, 
one pound ; of turpentine, three ounces; and of olive-oil, 
one ounce ; place them in a proper veffel over the fire, and 
let them boil for fome time ; and the wax will be then fit 
to be formed into rolls or cakes for ufe. For red, black, 
green, blue, yellow, and purple foft fealing-wax, add to the 
preceding compofition an ounce or more of any ingredients 
cliredted above for colouring the hard fealing-wax, and ftir 
the mafs till the colouring ingredients be incorporated with 
the wax. 

lVAy*-lVork> the reprefeniation of the faces, &c. of per- 
fons living or dead ; made by applying plafter of Paris in a 
kind of paiie, and thus forming a mould containing the exa£t 
reprefentation of the features. Into this mould melted wax 
is poured, and thus a kind of mafks are formed ; which be- 
ing painted and fet with glafs eyes, and the figures dreffed 
in their proper habits, they bear fuch a refemblance that 
it is difficult to dillinguifh between the copy and the origi- 
nal. 

WAY, a paffage or road. 
The Roman ways are divided into confular, prsetorian, 

military, and public ; and of thefe wc have four remarkable 
ones in England : the firft, Watling-ftreet, or Watheling- 
ilreet, leading from Dover to London, Dunitable, Toucefter, 
.AtterHon, and the Severn, extending as far as Anglefea in 
Wales, i he fecond, called Hiktnild or IkenUJ-jlreet, firetches 
from Southampton over the river Ifis at Newbridge; thence 
by Camden and Litchfield ; then pafies the Derwent near 
Derby, and ends at Tinmouth. The third, called Fujje-'way, 
becaufe in fome places it was never periedled, but lies as a 
large ditch, leads from Cornwall through Devonfhire, by 
Tethbury, near Stow in the Wolds ; and befide Coventry 
to Leicefierj Newark, and fo to Lincoln. The fourth, 

called Erming or Ermin ige-J!reet, 'extends from St David’s, 
in Wales, to Southamoton. 

Wat Covert, Gang, Hatch. See Coi'F.rt Way, Gang, 8tc. , 
IV.ar of a Ship, is fometimes the fame as her rake, or run 

forward or backward : but this term is moil commonly un- 
derftood of her failing. 

IVAT-Leavcs, in the coal bufinefs. See Coai.ery, n° 3. 
Right of IVAt s, in law. This may be grounded on a 

fpccial permiffion ; as when the owner or the land grants to 
another a liberty of paffing over his grounds, to go to 
church, to market, or the like : in which cafe the gift or 
grant is particular, and confined to the grantee alone ; it 
dies with the perfon ; and if the grantee leaves the country, 
he cannot affign over his right to any other; nor can he 
juflify taking another perfon in his company. A way may 
be alio by prescription ; as if all the owners and occupiers 
of fuch a farm have immemorially ufed to crofs another’s 
ground ; for this immemorial ufage fuppofes an original 
grant, whereby a right of way thug appurtenant to land may 
clearly be created. A right of way may' alio arite by a<d 
and operation of law ; for if a man grants me a piece of 
ground in the middle of his field, he at the fame time ta- 
citly and impliedly gives me a way to come at it; and l 
may crofs his land for that purpofe without trefpafs. 
For when the law doth give any thing to one, it giveth 
impliedly whatfoever is necefra,'y for enjoying the fame. 
By the law of the twelve tables at Rome, where a man had 
the right of way over another’s land, and the road was out 
of repair, he who had the right of way might go over any 
part of the land he pleafed : which was the eftabjifhed rule 
in public as well as private way's. And the law of Eng- 
land, in both cafes, feems to correfpond with the Roman. 

WAYFARING Tree. See Viburnum. 
WAYWODE, is oroperly a title given the governors of 

the chief places in the dominions of the czar oi Mulcovy. 
The palatines, or governors of provinces in Poland, alio bear 
the quality oi tvaywoiles, or waituodtt. The Poles likewife call 
the princes of Wallachia and Moldavia wayavodes; as eiteem- 
ing them no other than on the foot of governors ; pretend- 
ing that Wallachia and Moldavia are provinces of Poland. 
Everywhere elfe thefe are called hofpodars. Du Cange 
fays, that the name wayavode is ufed in Dalmatia, Croatia* 
and Hungary, for a general of an army : and Leunclavius, 
in his Pandefts of Turkey, tells us, it ulually fignifies cap- 
tain or commander. 

WEANING, putting a child away from the breaft, and 
bringipa it to ufe common food. 

WEAR, or Weer, a great itank or dam in a river, fit- 
ted for the taking of filh, or for conveying the ftream to a 
mill. New wears are not to be made, or others altered, to the 
nuifance of the public, under a certain penalty. See River. 

WEARING, or Veering, in feamanfhip. See Sea- 
manship, Vol. XVII. p. 219. 

WEASEL, in zoology. See Mustela. 
WEATHER denotes the ftate of the atmofphere with 

regard to heat and cold, wind, rain, and other meteors. 
I he phenomena of the weather mull have at all times at- 

traHed much of the attenticn of mankind, becaufe their fub- 
fiftence and their comfort in a great meafure depended 
upon them. It was not till the feventeenth century, how- 
ever, that any confiderable progrefs was made in invelliga- 
ting the laws ot meteorology. How defirous foever the 
ancients might have been to acquire an accurate knowledge 
of this feienee, their want of proper inftruments entirely pre- 
cluded them from cultivating it. By the difeovery of the 
barometer and thermometer in the laft century, and the in- 
vention of accurate electrometers and hygrometers in the 
4 prefent, 
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prefent, this dcfcdl is bow pretty well fupplted ; and philo- 
iophers are enabled to make meteorological oblervations with 
cafe and accuracy. Accordingly a very great number of 
fuch obfervations have been collected, which have been ar- 
ranged and examined from time to time by ingenious men, 
and confequences deduced from them, on which feveral dif- 
ferent theories of the weather have been built. But meteo- 
rology is a fcience fo exceedingly difficult, that, notwith- 
ftanding the united exertions of fome of the firfl philofo- 
phers of the age, the phenomena of the weather are tfill 
very far from being- completely underftood ; nor can we 
expedl to fee the veil removed, till accurate tables of obfer- 
vations have been obtained from every part of the world, till 
the atmofphere has been more completely analyfed, and the 
chemical changes which take place in it afeertained. From 
the meteorological facts, however, which are already known, 
we {hall draw up the belt account of the weather we can. 
We {hall treat of the different phenomena in the following 
order—heat and cold, wind, rain, thunder, alterations in the 
gravity of the atmofphere. 

I. Though there is a confiderable difference in every part 
’• of the world between the temperature of the atmofphere in 

fummer and in winter ; though in the fame feafon the tem- 
perature of almoff every day, and even every hour, differs from 
that which precedes and follows it ; though the heat varies 
continually in the moll irregular and feemin. ly capricious 
manner—llill there is a certain mean temperature in every cli- 
mate, which the atmofphere has always a tendency to ob- 
ferve, and which it neither exceeds nor comes Ihort of be- 
yond a certain number ol degrees. What this temperature is, 
may be known by taking the mean of tables of obfervations 
kept for a number of years; and our knowledge of it mull be 
the more accurate the greater the number of obfervations is. 

The mean annual temperature is greateft at the equator 
(or at leatl a degree or two on the north fide of it), and it 
diminilhes gradually towards the poles, where it is leaft. 

>f This diminution takes place in arithmetical progreffion, or, 
5? to fpe?.k more properly, the annual temperature of all the 

latitudes are arithmetical means between the mean annual 
temuerature of the equator and the pole. This was firft 
difeovered by Mr Mayer ; and by means of an equation 

• which he founded on it, but rendered confiderably plainer 
and limpler, Mr Kirwan has calculated the mean annual 
temperature of every degree of latitude between the equator 
and the pole. Fie proceeded on the following principle. 
Let the mean annual heat at the equator be m and at the 
pole m—n; put ^ for any other latitude ; the mean annual 
temperature of that latitude will be m—n X fin. <1j2. If 
therefore the temperature of any two latitudes be known, 
the value of m and n may be found. Now the temperature 
of north lat. 40° has been found by the beft obiervations 
to be 62,1°, and that of lat. 50°, 52,9°. The Iquare of 
the fine of 40° is nearly 0,419, and the fquare of the fine 
of jo0 is nearly 0,580. Therefore 

m — 0,41 w — 62,1 and 
m — 0,58 « =52,9 : therefore 
62,1 -f Ord1 » — 52j9 +058//, as each of 

them, from the two fuff equations, is equal to m. From 
this laft equatic n the value of n is found to be 53 nearly ; 
and m is nearly equal to 84. The mean temperature of 
the equator therefore is 84°, aird that oi the pole 310. To 
find the mean temperature ior every othei latitude, we have 
only to find 88 arithmetical means between 84 and 31, 
In this manner Mr Kirwan calculated the following table. 

1 ] 

Table of the Mean Annual Temperature of the Standard Si- 
tuation, in every Latitude, 

Weather- 

Lat. Temper 

90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
75 
74 
73 
72 

71 

70 
69 
68 
67 
66 
65 
64 
63 
62 

3f> 
3!,°4 
31>1° 
3T>4 
31.2 
3 1 >4 
3B5 
3B7 
32> 
32.2 
3 2 >6 
32>9 
33 A 
33’7 
34>1 

34>5 
35» 
35>5 
36> 
36>6 
3 7»2 

37>8 
38*4 
39A 
39>7 
4°>4 
41.2 
4I>9 
42,7 

Lat 

6l 
6o 
59 
58 
57 
56 
55 
54 
53 
52 

51 

50 
49 
48 
47 
46 
45 
44 
43 
42 

4’ 
40 
39 
38 
3 7 
3 6 

35 
34 
33 

Temper. 

43 >5 
44’3 
45’°9 
45>8 
46.7 
47»5 
4*’4 
49>2 

50.2 
ji,x 
52>4 
52’9 
53^8 
54>7 
55>6 

56’4 
57»5 
58^4 
59>4 
60.3 
61.2 
62, 
63. 
63>9 
64.8 
65*7 
66,6 
67>4 
68.3 

Lat. 

3 2 

31 

3° 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
ro 
9 
8 
7 
6 
5 
o 

Temper. 

69.1 
69,9 
70.7 
7‘»5 
72-3 
72.8 
73>8 
74>5 
75-4 
75»9 
76.5 
77>2 

77>8 
78.3 
7S»9 
79’4 
79>9 
80.4 
80.8 
81.3 
81.7 
82, 
82.3 
82.7 
82,9, 
83.2 
8 3 >4 
83.6 
84, 

This table, however, only anfwers for the temperature oFIn Ae 
the atmolphere of the ocean. It was calculated for thatltaniar^ 
part of the Atlantic ocean which lies between the 80th 
degree of northern and the 45th of fouthern latitude, and 
extends weffwards as far as the Gulf-ffream, and to within 
a few leagues of the coaff of America ; and for all that part 
of the Pacific ocean reaching from lat.*45° north to lat. 400' 
fouth, from the 20th to the 275th degree of longitude eafl 
of London. This part, of the ocean Mr Kirwarn calls the 

Jlandard ; the reff of the ocean is iubjedl to anomalies which 
will be afterwards mentioned. ^ 

Mi Kirwan has alfo calculated the-mean monthly tem-Andalfo 
perature of the ftandarei ocean The principles on which'■f*6 mta!* 
he went were thefe : The mean temperature of April feems mont^i5r 

, , 1 , r tempera- te approach very nearly to the mean annual temperature ; tur ^ 
and as far as heat depends on the adlion of the folar rays, 
the mean heat of every month is as the mean altitude of the 
fun, or rather as the fine of the fun’s altitude. The mean 
heat of April, therefore, and the fine of the fun’s altitude 
being given,, the mean heat of May is found in this manner : 
As the fine of the tun’s mean altitude in April is to the mean 
heat of April, fo is the fine of the fun’s mean altitude in 
May to the mean heat of May. In the lame manner the 
mean heats of June, July, and Auguft, are found ; but the 
rule would give the temperature of the fucceed'ng months 
too low, becaufe it does not take in the heat derived from 
the earth, which poffeffes a degree of heat nearly equal to 
the mean annual temperature. The real temperature of 

thefe 
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1 months thercime muft be looked upon as an arith- ~ 48.5. Mr Kirwan, however, after going through a V 'X' metical mean between the aftronomical and temftial heats, tedious calculation, found the relults to'agree fo ill with tU 

1 bus in latitude 5 1 the aftronomical heat of the month obfervations, that he drew up the following table partly 
of September is 44'^ > ant^ lf‘e mean annual heat is 52,4 ; irom principles and partly by Undying a variety of fea-jour- 

therefore the real heat of this month fhould be -bAl na^' 

Table of the Monthly Mean Temperature of the Starulard from lat. 8o° to lat. to®. 

Lat. 8°( 

Jan. 

Feb. 

Mar. 

Apr. 

May 

79° !78c 

2 .22,5 

32,6 32j9 

36»5 

June 51, 

July 

Aue. 

Sept. 

oa. 

Nov. 

5 1 > 

5°> 

39»5 

33>5 

>8,5 

jDec. (22,5 

2 7»5 

36,5 

50, 

40, 

34j 

29i 

23i5 

23> 

- I ft* 
LTL 
'3>S j54> 

23’5 

28, 

33> 

o7> 

5i)5 

5-) 5 

4[) 

34>5 

29>^ 

24) 

23»5 

24)5 

28,5 

33.7 

37)5 

52) 

29, 

34)1 

/ 3 

M)5 

74 

25)- 

29)5 

25>S 

3°» 

34)5 

38) 

3 2> 

38>5 

52) . 

31: 

4i)5 r42, 

35) 

30, 

24,5 

24, 

35)5 

30)5 

25) 

35> 

39) 

5F 

42>5 

30, 

3 b 

25>5 

24»5 i25) 

73' 

26, 

30,5 

35)5 

52)5 

5f)5 

43) 

3^)5 

3I»5 

i6, 

25)5 

72 7b 

25)5 i2^3) 

26,5 27, 

21 

39)5 

33) 

52> 

43)5 

37. 

32) 

26,5 

26, 

70 

26,5 

36, 

40, 

53)5 

2)5 

44) 

36,6 

40,5 

.38, 

32)5 

27, 

>6,5 

27)5 

3T)5 

54) 

53) 

44)5 

38-5 

33) 

2 7)5 

27. 

69c 

2.7) 

32, 

37)2 

41) 

54) 

53.5 

45) 

39d 

33)5 

28, 

27)5 

68° \6f 

27)5 

28, 28, 

32)5 

37)8 

4')5 

54,5 

38,4 

53»5 

45)5 

39»5 

34) 

28,5 

28, 

66° 

27)5 28, 

28,5 

33. 

42, 

54)5 

33)5 

39)1 

42)5 

54)5 

53)5 

46, 

40, 

34. 

29. 

28, 

54. 

47) 

41. 

35. 

3°, 

29> 

28, 

29, 

34. 

30, 

39.7 

43. 

55. 

40,4 41,2 

44. 45. 

54>5 

48, 

42, 

36) 

31. 

3°) 

6x° 

35. 

63c 

29. 

3 ?» 

36. 

32, 

37. 

41.9 

x6, 

55. 55.5 

54.5 

48,5 49 

55> 

43. 

37. 37.5 

32, 

30.5 

44. 

32,5 

31) 

62°, 

3o» 3b 

33» 

55.5 

55» 

50, 

45. 

38, 

33) 

31) 

61 

38, 

42.7 

47) 

56. 

34) 

9. 

43)5 

55.5 

5') 

46, 

39. 

34. 

32, 

6o° I59 

33 

30, 

44.3 

48, 

56, 

55.5 

52, 

47. 

40, 

35. 

33. 

34» 

36) 

pi. 

45.09 

49. 

56) 

50, 

56)5 

56, 

53. 

48, 

4r. 

36, 

34. 

56,5 

54) 

49. 

42, 

37. 

85. 

42, 

45)8 

5b 

55. 

50. 

43) 

38) 

46,7 

52. 

57. 

57»j 

56, 

5b 

44. 

39. 

36> 

Jan. 

Lat. 

Feb. 

Mar. 

0/) 38) 

39. 40, 

Apr. 

May 

June 

July 

Aug, 

Sept. 

oa. 

Nov. 

Dec. 

44. 45. 

47.5 

53. 

5 7 >5 

>8, 

57. 

52, 

45. 

40, 

38, 

55 

48,4 

54. 

58, 

59> 

58, 

53» 

46, 

4,» 

39. 

54° 

39. 40, 

4b 

46, 

42, 

49.2 

55. 

58,5 

60, 

59. 

54. 

47. 

42, 

40, 

53 52' 

48, 

50,2 5bi 

56> 

59. 

61, 

60, 

55» 

48, 

43. 

4b 

4 b 

43» 

49. 

57. 

52,4 5 

58) 

59. 

62, 

6b 

56, 

49. 

44.5 

42, 

44. 

5°) 

60, 

63. 

62, 

57. 

50. 

46, 

44. 

50 

42.5 

44.5 

50.5 

2.9 

58.5 

49 

42.5 

4SC 

44>5 

61, 

03.5 

63)5 

58,5 

50,5 

46.5 

44.5 

53.8 

59» 

62, 

64, 

64, 

59. 

5b 

47> 

45. 

13. 

45. 

52,5 

54.7 

60, 

63. 

65. 

j. 

60, 

52, 

48) 

46) 

47 

43.5 

45.5 

53» 

55)6 

61, 

64, 

66, 

46° 

44. 

46, 

53»5 

56.4 

62, 

67. 

66, 

6b 

53. 

49. 

47i 

67. 

62, 

54. 

5°, 

48, 

45 

44,5 

46,5 

54.5 

57.5 

63. 

66, 

68,. 

68, 

63, 

55. 

5b 

49. 

44 

45. 

47. 

55.5 

58,4 

64. 

67. 

69, 

69, 

64, 

56, 

52, 

5o, 

43 

45.5 

48, 

56,5 

59.4 

65. 

68, 

69.5 

69)5 

66, 

57. 

53) 

5b 

4 2° 

46, 

49. 

58,5 

60,3 

66, 

69, 

70, 

70, 

68, 

58) 

54. 

52, 

4iu 

46.5 

5°. 

59.5 

61,2 

67. 

70, 

7°. 

70, 

69’5 

59. 

55» 

53. 

40 

49.5 

53. 

60, 

62,1 

68* 

70,5 

39 

5b 

56,5 

60,5 

63, 

69, 

7b 

7b 

7b 

7°)5 

60, 

56) 

54* 

7b 

61, 

57> 

55» 

38° 

52, 

i8, 

61, 

A W 

37 

53»5 

60, 

62, 

63,9 64,8 

70. 70,5 

7b :7b 

72, 

72, 

7b5 

62, 

58, 

56, 

/2) 

72) 

72, 

63) 

59) 

57) 

36° 

55. 

ji, 

63. 

65.7 

7b 

7b5 

’2.5 

72,5 

35 

56,5 

02, 

64, 

66,6 

7b5 

7b5 

72.5 

72.5 

72.5 72.5 

54, 165, 

60, 

58) 

61, 

59. 

5 63> 

^>3) 

65 

67. 

72, 

72) 

72»5 

72.5 

72.5 

66, 

62, 

60, 

4 68,3 

33 

64.5 

66.5 

72.5 

72.5 

72.5 

72.5 

72.5 

67.5 

63, 

6 b 

Lai 



From this table it appears, that January is the coldeft 
month in every latitude, and that July is the warmeft month 
in all latitudes above 48°. In lower latitudes Amguft 
is generally wavmeft. The difference between the hoteft 
and coldeft months increafes in proportion to the diftance 
from the equator. Every habitable latitude enjoys a mean 
heat of 60 for at leaft two months ; this heat feems necef- 
fary for the produ&ion of corn. Within ten degrees of the 
poles the temperatures differ very little, neither do they 
differ much within ten degrees of the equator; the tem- 
perature of different years differ very little near the equator, 
but they differ more and more as the latitudes approach the 
poles. 

The temperature of the earth at the level of the fea is 

Mean height 
of the 

Term of 
Congelation, 

Lat. 
o 
5 

10 
1 1 o 
20 
25 
30 
3 5 
40 

Feet. 
M'577 
15457 
i5o67 
j 4498 
137*9 
1303° 
11592 
10664 
9016 

Mean height 
of the 

Term of 
Congelation - 

Lat. 
45 
5° 
55 
60 
65 
70 
75 
80 

FEEf. 
7658 
6260 
4912 

3684 
2516 
1557 

748 
120 

t!,t 

: (fan The temperature oi the earth at the level 01 cue re* is ' , . , 1 r., 
I a- the fame with that of the ftandard ocean; but this tempera- If the elevation of a country abave the leve o t j p -Method^ 
| , ture gradually diminilhes as we afcend above that level till ceeds at a greater rate thau lix feet/rr nule, we mulE ac-.f h ff 
JriCS at a certain height, we arrive at the region of perpetual cording toVlr Kirvvan , or every , • that* 'remfie~ 

rnnatlation This remon varies in height according to the dimmifh the annual temperature o. the ftandard U\it turc 

^ Sde .Tihe placeTIt is lligLll ».L ifc- latitude » Mow, If _the elevatu.u be at «h« rate of ^ 
fcends gradually nearer the earth as we approach the poles. 6 feet per mile 30a cc^iCt. 
It varies alfo according to the feafon, being higheft in him- 7 ^eet " 
mer and loweft in winter. M. Bouguer found the cold on 13 feet * to- 

the top of Pinchinca, one of the Andes, to extend from 15 or upwards „ n;{yance from, 
feven to nine degrees below the freezing point every morn- According to himf alfo, for e.eiy 50 rnues diftance f lbld 

ing immediately before iumrife He concluded, therefore, the ftandard ocean, the mean 
that the mean height of the term of congelation (the place rent latitudes is to De depreffed 01 raite^ nearly at the -Oi 
where it firft freezes during fome part of the day all the lowing rate : o . , t f _ APr,,Pp 
year round) between the tropics was 15,577 fcet above From lat. 70® to lat. 35 cooled j of a deai , 
the level of the fea; but in lat. 28° he placed it in fummer 35 “ T 

at the height of 115,440 feet. Now, if we take the ait. 3° ” ° 
ference between the temperature of the equator and the 2j warmed r 
freezing point, it is evident that it will hear the fame pro- 20 - 

gree of latitude and the freezing point bears to the term of fun’s rays ; this has been ^ferved;If/.^TV “ ot the at- 
congelation in that latitude. Thus the mean heat of the ages The heat which they 
equator being 84°, the difference between it and 32 is 52 ; they fall more obliquely ; hence the tfc" Pcral!j' c J 
the mean heat of lat. 28= is 72.3% the difference between diminilhes from the equator to the poK becaufe th«r oh- 
which and 2 2 is 40.3 : Then 52 : 15577 * = 40-3 = *2072. liquity conffantly mcreales with he latitude But it the 
In this manner Mr Kirwan calculated the following table, heat depended on the folar rays alone, it would difappear m 



Weathfr. . ,W E A [ 824. ] W E A the polar region* dunng wmter when the fun ceafes to rife, able diftance from It. As the fea Is never heated To h.Vhhr nr t 
This, however, is by no means the cafe ; the mean tempera- the land, the mean fummer temperature at fea may be eonf ^ 
are, even at the pole, is 3 10 ; and we find within the arftlc dered, all over the world, as lower than on land.7 Diirir,1' 

circle as hot weather as under the equator. The reafon of winter, when the power of the fun’s rays in a meat meaf * 

,iS:S:.that, t.he,lun 8 .rays heat the ,eart:h confiderably.during ceafes, the fea gives out heat to the air much more readily 

And of the 
difference 
hetween 

Jand and 
fea 

fummer : this heat it retains and gives out ftowly during 
winter, and thus moderates the violence of "the cold ; and 
fummer retuins before the earth has time to be cooled down 
beyond a certain degree. This is the reafon that the cold- 
eft weather does not take place at the winter folftice, but 
fome time after when the temperature of the earth is lowed; 
and that the greateft heat takes place alfo fome conhderable 
time alter the fummer folftice, becaufe then the tempera- 
ture of the earth is higheft. For pure air is not heated by 
the folar rays which pads through it, but acquires flowly the 
temperature of the ea' th with which it is in contafh. This 
is the reafon ivhy the temperature decreafes according to 
the elevation above the level of the fea (a). 

Since the atmofphere is heated by contaft with the fa- 
-   perficies of the earth, its temperature muft depend upon the 
the tempe- capacity of that fuperficies for receiving and tranfmitting 
rartue on heat. Now this capacity differs very much in land and wa- 

ter. . Land, efpecially when dry, receives heat with great 
leadtnefs, but tranfmits it through its own fubftance very 
flowly. Dr Hailes found, that in 1724, when the air and 
furface of the earth were both at 88°, a thermometer placed 
only two inches below the furface flood at 85^; another 1 6 
inches below the furface, at 70°; and another 24 inches 
deep, at hS3. I he two laft-mentioned thermometers re- 
tained the fame temperature till the end of the month, 
thoueh the temperature of the air frequently varied, and 
then fell only to 63° or 6l°. The earth, at about 80 or 90 
feet below its furface, conftantly retains the fame tempera- 
ture ; and this is nearly equal to the mean annual heat of the 
country. Hence the mean annual temperature of any 
country may be found out pretty accurately, by exami- 
ning the heat of deep wells or fprings. Water, on the con- 
trary, receives heat flowly, on account of its tranfparency ; 
but what it does receive, is very quickly transfufed through 
the whole mafs. 

Land is often heated and cooled to a much greater de- 
gree than fea is. Dr Raymond often found the earth in 
the neighbourhood of Marfeilles heated to 170°, but he 
never found the fea above 77°: in winter the earth was 
often cooled down to 14°, but the fea never lower than 450. 
The fea atmofphere, therefore, ought to preferve a much 
more uniform temperature than the land atmofphere ; and 
we find this in fad to be the cafe. The caufe of the great- 
er equability of water than land is evident. In fummer the 
urface of the fea is conftantly cooled down by evaporation ; 
and in winter, whenever the furface is cooled, it defeends to 
the bottom from its increafed gravity, and its place is fuo- 
plied by warmer water. This procefs goes on continually, 
and the winter is over before the atmofphere has been able 
to cool down the water beyond a certain degree. It muft 
he remembered alfo, that water has a greater capacity for 
heat than land has, and therefore is longer either in heating- 

©r cooling. 
Thefe obfervations will enable us to explain the difference 

which takes place between the annual temperature of the at- 
mofphere above the ocean and that of places at fome confider- 

than the earth : the mean winter temperature, therefore, at 
fta is higher than on land ; and in cold countries the differ- 
ence is fo great, that it more than counterbalances the differ, 
ence which takes place in fnmmer ; fo that in high latitudes 
the mean annual temperature ought to be greater at fea than 
on land. Accordingly from lat. 70° to 35°, to find the 
temperature of a place, the ftandard temperature for the 
fame latitude ought, according to Dr Kirwan, to be de- 
preffed jd of a degree for every yq miles diftance ; for the 
cold which takes place in winter always increafes in propor- 
tion to the diftance from the ftandard. At a lefs diftance 
than 50 miles the temperatures of land and fea are fo blended 
together by fea and land winds, that there is little difference 
in the annual mean. In lower latitudes than 30°, the rays 
of the fun, even in winter, retain confiderable power ; the 
furface of the earth is never cooled very low, conlequently 
the difference between the annual temperatures of the fea and 
land becomes lefs. As we approach nearer to the equator, 
the power of the folar rays during winter increafes fo that 
the mean winter temperature of the land atmofphere ap- 
proaches nearer and nearer to that of the fea, till at lail at 
the equator it equals it. After we pafs lat. 30°, therefore, 
tne mean annual land temperature gradually exceeds that of 
the fea more and more till at the equator it exceeds it a de- 
gree for every 50 miles diftance. 

Such then, in general, is the method of finding the mean 
annual temperature over the globe. There are, however, 
lercral exceptions to thefe general rules, which come now to 
be mentioned. 

1 hat part of the Pacific ocean which lies between north Tempera- 
lat. 32 and 66° is no broader at its northern extremity ture of the 
than 42 miles, and at its fouthern extremity than 13oonort.}lein 

miles : it is realonable to luppofe, therefore, that its tempera-i,,.aci^c0' 
ture will be confiderably influenced by the furrounding land,Uin’ 
which confifts of ranges of mountains covered, a great part 
of the year, with fnow ; and there are befides a great many 
high, and confequently cold, Hands fcattered through it. 
For thefe reafons Mr Kirwan concludes, that its tempera- 
ture is at lead 4 or 5 degrees below the ftandard. But 
we are not yet furnifhed with a fufficient number of obferva- 
tions to determine this with accuracy. J0 

It is the general opinion, that the fouthern hemifphere, be-Of the 
yond the 40th degree of latitude, is confiderably colder thanfoutherQ 

the correfponding parts of the northern hemifphere. The caufef e.mi‘ 
of this we fhall endeavour to aflign in the article Wind. P "/i 

Small feas furrounded with land, at leaft in tempe-Offmall 
rate and cold climates, are generally warmer m fummer^^®* 
and colder in winter than the ftandard ocean, becaufe they 
are a good deal influenced by the temperature of the land. 
The Gulph of Bothnia, for inftance, is for the moil part 
frozen in winter; but in fummer it is iometimes heated to 
70 , a degree of heat never to be found in the oppofite part 
of the Atlantic *> 1 he German fea is above three degrees * Afiw. 
colder in winter, and five degrees warmer in fummer, than 77^* 
the Atlantic J. The Mediterranean Sea is, for the greaterf Kirw*' 
pait ox its extent, warmer both xu fummer and winter than 

the turc °fl>u 

p-J3- 

. f A)‘It: was fo£e t,me ag° the favourite opinion ef philofophers, that the heat of the earth was derived from a mafs of fire m its centre. But there does not feem any probability in the opinion, as the heat of the earth does not increafe the deeper 
we go, but remains conflant nearly at the mean heat of the place. In the mine of Joachimflahd in Bohemia, one of the 
deepelt exifting, Mr Monnet found the temperature at the depth of 1700 feet to be 50°, The temperature of the earth 
fcas even been found to dinainifk the deeper we go, though never lower than 36°. 
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the Atlantic, which therefore flows into it. The Black 
Sea is colder than the Mediterranean, and flows into it 

The eaftern parts of North America are much colder than 
the oppoflte coaft of Europe, and fall fhort of the Jlandard 
by about ro° or 12°, as appears from American Meteo- 
rological Tables. The caufes of this remarkable difference 
are many. The higheft part of North America lies between 
the 4Cth and 50th degree of north latitude, and the 100th 
and noth degree of longitude welt from London; for there 
the greateft rivers originate. The very height, therefore, 
makes this fpot colder than it otherwife would be. It is 
covered with immenfe forefts, and abounds with large 
fwamps and morafl’es, which render it incapable of receiving 
any great degree of heat ; fo that the rigour of winter is 
much lefs tempered by the heat of the earth than in the 
old continent. To the eafl he a number of very large 
lakes ; and farther north, Hudfon’s Bay ; about 50 miles 
on the fouth of which there is a range of mountains which 
prevent its receiving any heat from that quarter. This 
bay is bounded on the eaff by the mountainous country of 
Labrador and by a number of iflands. Hence the coldnefs 
of the north-well winds and the lownefs of the temperature. 
But as the cultivated parts of North America are now much 
warmer than formerly, there is reafon to expedl that the 
climate will become ftill milder when the country is better 
cleared of woods, though perhaps it will never equal the 
temperature of the old continent. 

Iflands are warmer than continents in the fame degree 
of latitude ; and countries lying to the windward of exten- 
five mountains or forefts are warmer than thofe lying to the 
leeward. Stones or fand have a lefs capacity for heat than 
earth has, which is always fomewhat moift ; they heat or 
cool, therefore, more rapidly and to a greater degree. Hence 
the violent heat of Arabia and Africa, and the intenfe cold 
of Terra del Fuego. Living vegetables alter their tem- 
perature very flowly, but their evaporation is great ; and if 
they be tall and clofe, as in forefts, they exclude the fun’s rays 
from the earth, and fhelter the winter fnow from the wind 
and the fun. Woody countries, therefore, are much colder 
than thofe which are cultivated. 

Thus we have endeavoured to afeertain the mean tem- 
perature of every climate, and to aflign the caufes by which 
that temperature is governed. Mr Kirwan, in his admi- 
rable Treatife on the Temperature of Different Latitudes, 
has done much to reduce this part of meteorology to regu- 
larity, and to fubjedt it to calculation; and he has in fome 
njeafure fucceeded. To enable our readers to judge how 
far his rules agree with fadls, we (hall fubjoin a table of the 
mean temperature of a variety of places drawn up from 
adtual obfervations. 
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Table of the Mean Temperature of different Places. 
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y 

o' 
trilk 

Latitude. 

IIW 20 
11 56 
I3 5 
20 TO 
39 5+ 
41 54 
42 36 
42 44 
43 16 

43 18 

43 37 

Years 
nfOb- 
ferva 
tion. 

IO 
4 
2 

I© 
6 
6 
7 

12 
8 

13 
1 r 

Place? 

Chandernagor* 
Pondicherry * 
Madras * 
Ifle of France * 
Pekin * 
Rome J: 
Baftia * 
Perpignan * 
Rieux * 
Marfeilles * 
Montoellier * 

Mean 
Heat of 

the Then. 

92 
85 
82.4 
80,6 
54>7 
60 
68.4 
59>6 

56,9 
58>5 
59’4 

Latitude, 
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of Ob- 
ferva- 
tion. 

43 
43 
44 
45 

45 
46 
46 
47 
47 
48 

48 
48 
48 
48 
49 
49 
5° 
5° 
51 

51 

52 

52 

Sz 

53 
55 
57 
59 
59 
60 
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50 
22 

28 
3l 

35 
I 2 
H 
27 
3' 
50 
56 
59 
26 
46 
17 
51 

31 

41 
4 

3° 
32 
II 
45 

20 
56 

27 

6° 16' 
16 20 

37 
39 57 
42 25 
46 55 

36 
5 

16 
7 
6 

16 
10 
15 
■3 
11 
12 
12 
28 

6 
22 

6 
24 
H 

5 
l9 

1 
8 

15 
11 
J3 
4 
3 

15 
18 
10 

Places. 
Mean 

Heat of 
the Ther. 

2 

20 

Lucca f 
Nifmes * 
Bourdeaux * 
Padua * 
St Gothard * 
Milan § 
Laufanne [| 
Poitiers * 
Chrnon * 
Befan5on * 
Chartres * 
St Brieux * 
Parts * 
Ratifbon * 
Montrr.orenci* 
Manheirri'* 
Neufchatel * 
Arras * 
Breda * 
London 
Copenhagen * 
Hague '* 
Lynden § § 
Berlin * 
Franeker * 
Mofcow * 
Nain * 
Stockholm * 
Peter lb urg j; J 
Abo * 

60.8 
6c>3 
56,3 
53>8 

3° 
54>9 
4^5 
52.7 
53.6 
H>3 
5°>7 
52>47 
52,47 
49.1 
S°>9 
5L5 
50.9 
48.2 
5M 
50.6 
5,>I 

51.8 
48.3 
49,1 

52,25 
4°, 1 
27.5 
44,37 
39.5 
4I>9 

A MERICA. 
Peru * 

Surin am* 
Guadaloupe * 
Leogane, St Do- 

mingo * 
Williamfburgh* 
Philadelphiaf f 
Cambr idge* 
Quebec *  

77 
77.9 
83 

79 
58 
52,5 
48 
41.9 

Weathw 

•f Af. St*, 
fano Conti) 

§ rhe A- 
ilronemers. 

H Dr Ver. 
diil. 

1 Phil. 
‘Iran/. 

§ § Mr Bar* 
her. 

11 EJin. 
'Tranf. vol, 
ii. p. 219. 

f f Mem, 
Stock, ITjt, 

Vol. XVIII. Pait II. 

As to the daily variations of the temperature of the at- Cau(M ^ 
molphere, they are owing to a variety of 'caufes ; many of the daily- 
which are probably unknown. Some of them, however, variations 
are the following : 1. Wind. It is evident that winds flow-tempera- 
ing from cold countries muft produce cold, and from hotture* 
countries heat; and that whatever has a tendency to produce 
fuch winds muft be the caufe of unufual cold ci heat.— 
2. Evaporation. Water always abforbs a quantity of heat 
when it affumes the ftate of vapour. Hence thd coldnefs 
of marfhy countries, and the cold which we often experi- 
ence during and after violent rains. Hence alfo we may 
expedt a cold winter after a rainy fummer, becaufe the un- 
ufual evaporation carries off the heat of the earth.—3. Va- 
pour, when condenled, gives out a quantity of heat; a coun- 
try, therefore, may be heated by the condenlation over it of 
vapour brought from a diftance. Hence the iultrinefs often 
felt before rain.—4. Vapours, wdien they remain long over 
any country, may produce cold by obftrufting the paffage 
of the fun’s rays to the earth. To this caufe Dr Franklin 
aferibed the very fevere winter which followed 1783 ; a year 
remarkable for the thick fog which overfpread Europe and 
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Weather. 

>5 
©f WINDS. 

l5 
Of RAIN. 

17 
Caufes of 
evapora- 
3icu. 

America during feveral months.—5. When, from any of 
thefe caufes, the winter has been feverer than ufual, prodi- 
gious quantities of ice may accumulate about the pole, 
which may contribute fomething perhaps towards lowering 
the temperature of feveral fucceeding years. 

II. The winds evidently have a very great influence on 
the weather; the caufes which produce them, therefore, 
ought to be examined with the greateft attention. Were 
we able to regulate their motions, we might, in a great 
meafure, mould the climate of any country according to our 
pleafure ; were we able to forfee them, it would be of the 
greattft imporance to navigation and agriculture. In the 
torrid zone, where they are regular, the mean annual tem- 
perature remains almoft always the fame ; their irregularity 
increafes as we approach the pole, and in the fame manner 
the difference between the mean annual temperature increafes 
with the latitude. 

Wind is produced chiefly by the aftion of the fun on the 
atmofphere ; there are many other caufes, howrever, and fome 
perhaps of which wre are yet ignorant. But we (hall re- 
ferve this part of our fubjedl, on account of its importance 
and extent, for a fepatate article. 

III. We come now to the moft difficult part of our fub- 
je£f, the phenomena and caufes of rain. It has been long 
known, that water is conftantly rifmg from the whole fur- 
face of the globe, in the form of vapour, and mixing v/ith 
the atmofphere. Evaporation has been aferibed to various 
caufes but the greater number ©f philofophers have tor 
fome time paft acquiefced in the theory firff advanced by 
Dr Halley, that it was produced by a real fwlution of w^a- 
ter in air, juft as fugar or fait is diffolved in water. This 
theory is fupported by a great many very plaufible argu- 
ments, which at the firfl view feem to eftablifh its truth.— 
Thefe arguments, however, are not all of them fo conclu- 
fwe as they appear. Thus it wras thought, that becaufe 
evaporation w'as promoted by heat, and retarded by cold, it 
bore an exa£t refemblance to the folution of falts in liquids: 
but it is now known that evaporation is not fo much re- 
tarded by cold as was at firft fuppofed ; that in fome cir- 
cumflances it is even promoted by it ; and that it does not 
depend fo much upon the abfolute degree of heat or cold, 
as upon the difference of temperature between the atmo- 
fphere and the evaporating furface. Befides, water evapo- 
rates much more rapidly in a vacuum than in the open air, 
which could not poffibly be the cafe it evaporation were ow- 
ing to the folution of water in air. 

Evaporation, then, cannot be owing to folution of wa- 
ter in air ; it is produced by the combination of a cer- 
tain quantity of caloric with the particles of water, by 
which it is converted into an elaflic fluid lighter than air, 
■which therefore immediately afeends and mixes with the at- 
jnofphere. This was long ago fhown by Dr Black to be 
the way in which fleam or the vapour arifmg from boiling 
■water is produced. The fame principles were afterwards 
applied by Mr De Luc to fpontaneous evaporation; and the 
proofs upon which this theory refts are quite convincing. 
But though evaporation is not produced by air, vapour 
wmuld very foon condenfe and return to its former ftate by 
contadl with colder bodies, unlefs it were attracted and fup- 

s£ ported by air. 
Qualities of We are indebted to the experiments of SaufTure and De 
■vapour. Luc for much of our knowledge of the qualities of vapour. It 

is an elaflic invifible fluid like common air, but lighter ; be- 
ing to common air, according to Sauffure, as 10 to 14, or, 
according to Kirwan, as 1 o to 12 : it cannot pafs beyond 
a certain maximum of denfity, otherwife the particles of wa- 
ter which compofe it unite together, and form fmall, hollow, 
viiibie veficles, called ve/tcu/ar valour $ which is of the 

fame fpecific gravity with atmofphencal air. It is of this vj. W«the, 
pour that clouds and fogs are compofed. This maximum 
increafes with the temperature ; and at the heat of boiling 
water is fo great, that fleam can refifl the whole preffure of 
the air, and exifl in the atmofphere in any quantity. Sec 
Meteorology, n° 7—23. 

Evaporation, at leafl in our climate, is about four times Qua,!? 
greater during the fummer than the winter half-year: othervspour 
things being equal, it is fo much the more abundant thegreat-ra‘red 

er the difference is between the temperature of the air andanmu^' 
of the evaporating furface; fo much the lefs, the nearer 
they approach to the fame temperature; and leafl of all 
when they adtually arrive at it. Whenever the atmofphere 
is more than 15 degrees colder than the evaporating furface, 
little evaporation takes place at all. Evaporation is power- 
fully promoted by winds, elpecially cold winds blowing in- 
to warm countries, or warm winds blowing into cold coun- 
tries *. Tradls of land covered with trees or vegetables emit* Tmptrt, 
more vapour than the fame fpace covered with water.»/Latitudi^ 
From the experiments of Mr Williams, the quantity appears f1, u> 

to be one-third more But the method in which thele ex-f Tmf. 
periments w'ere made (the fame objection lies againfl feveral to!: 
of Dr Hailes’s experiments, the original difeoverer of the11'*1'111' 
faft) prevented him from afeertaining exadlly the quantity 
of vapour emitted byr plants. He made the plants grow in 
a box well clofed up from the air, meafured the quantity of 
water with which he fupplied them, and at the end of the 
experiment weighed the box and the plants themfelves. By 
this means he knew pretty accurately the quantity of water 
which the plants had abforbed, and which had afterwards 
difappeared ; and all this he concluded had been emitted by 
the plants in the Hate of vapour. But it is well known that 
plants have the power of decompounding water, of retain- 
ing the hydrogen, and throwing off the oxygen. A part 
of the water then was decompounded and changed into air; 
and the quantity of this ought to have been afeertained and 
fubtradled. Still, however, the quantity of vapour emitted 
by vegetables is very great. Evaporation is promoted by 
heat, and is therefore much greater in the torrid zone than 
in our latitudes. There, too, the difference between the 
quantities in fummer and winter is much lefs than in our 
climate, becaufe the differer ce between the temperature of 
the two feafons is lefs. Animals alfo are continually throw- 
ing off vapour by infenfible perfpiration ; the quantity of 
which is exceedingly different, according to the climate,, 
feafon, and temperament, and cannot therefore be calculated 
exactly. According to Keil, a Angle man perfpires 31 
ounces of vapour in 24 hours, and confequently 707 pounds 
of water in a year. The quantity of vapour then which is 
emitted by animals alone muff be very great. 

From an experiment made by Dr Watfon in England, 
during fummer, when the earth had been burnt up by a. 
month’s drought without rain, it appears that 1600 gallons 
of water were evaporated from a Angle acre in 12 hours.— 
If we were to fuppofe that this reprefented the mean daily 
evaporation all over the globe, it would be eafy to calculate 
the quantity of water annually evaporated from the whole 
of its furface. And if we confider the ftate of the earth 
when the experiment was made, the Atuation of England 
nearer the pole than the equator, and the evaporation con- 
ftantly going on from animals and vegetables, which is not 
taken in, we will furely not think the mean affumed too 
great. 1600 gallons in: 12 hours is 3200 in 24 hours. 
Let us call it only 300c, which is equal to 693,000 cubic 
inches. An acre contains 272,640 fquare inches; fo that 
the daily evaporation from every fquare inch will be about 
. 11 of a cubic inch. This in a year will amount to fomewhat 
more than 40 cubic inches for every fquare inch. From the 

expe- 
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ith« experiments of Mr Williams *, it appears, that in Bradford 
v—•'in New England the evaporation during 1772 amounted to 
^ v, 42,65 inches ; but from the way that his experiments were 
J35i conducted, the amount was probably too great. Thefe ex- 

periments, however, ferve to fhow, that our calculation is 
not perhaps very remote from the truth. 40 inches from 
every fquare inch on the fuperficies of the globe makes 
107,942 cubic miles, equal to the water annually evaporated 

0 over the whole globe. 
in'tyi Were this prodigious mafs of water all to fubfift in the 
‘llcc atmofphere at once, it would increafe its mafs by about a 
hm twelfth, and raife the barometer nearly three inches. But 
« this never happens, no day paffes without rain in fome part 

of the earth; fo that part of the evaporated water is con- 
ftandy precipitated again. Indeed it would be impoffible 
for the whole of the evaporated water to fublilt in the at- 

I mofphere at once, at leafl in the' flate of vapour. 
M. De Sauflure has Ihown, that when the thermometer 

is at 66°, a cubic loot of air cannot contain more vapour 
than what is equivalent to 8 grains of water. If more than 
this be added, it will pafs its maximum, be converted into 
velicular vapour, and at latl rail clown in drops of rain. At 
the temperature of 3 2° a cubic foot of air can contain only 
4 grains, and the quantity it can contain is increafed .1109 
of a grain by every additional degree of heat. Suppofing 
then that the whole atmolphere was faturated with water, 
it would not amount to the hundredth part of the quantity 

11 of water evaporated annually. 
:r 1* 1 he quantity of vapour exiting in the atmofphere is in- 
'aid- ^Icate^ by the hygrometer. Water has the property of ar- 
!, riving at a ftate ot equilibrium in hygrofcopic fubftances : 

that is, fuppofing a certain quantity of water attached to a 
hygrofcppic fubftance, it another hygrolcopic fubftance be 
brought into contadl with it containing lefs water, fome of 
the water attached to the firil lubftance will leave it, and 
attach itfelf to the other, till both contain the fame pro- 
portion of water. Air is a hygrolcopic fubftance, and lo is 
every thing of which hygrometers are made. Now the hy- 
grometer never points at extreme moifture while the air 
continues tranfparent, and confequently contains nothing 
but invifrble vapour ; the atmofphere therelore, while tran- 
fparent, never contains the greateft poffible quantity of va- 
pour. 

The higher regions of the atmofphere contain lefs vapour 
than the ftrata near the furface of the earth. This was ob, 
ferved both by M. De Sauffure and M. De Luc, who men. 
lions feveral linking proofs of it. See Meteorology, n° 
ID, &C. 

At fome heipht above the tops of mountains the atmo- 
fphere is probably ftill drier ; for it was obferved both by 

1 Sauffure and De Luc, that on the tops of mountains the 
moilture of the air was rather lefs during the ni^ht than 
the day. And there can be little d ubt that every ftra- 
tum of air defeends a little lower during the night than it 
was during the day, owing to the cooling and condenling 
of the ftratum neareft the earth. Vapours, however, mult 
afeend very high, tor we fee clouds forming far above the 
tops of the higheft mountains. 

matin Rain never begins to fail while the air is tranfparent: 
kudi the invifible vapours firft pafs their maximum, and are 

changed into velicular vapours; clouds are formed, and 
j thefe clouds gradually diftblve in rain. Clouds, however, 

are not termed in all parts of the horizon at once ; the for- 
mation begins in one particular Ipot, while the reft of 
the air remains clear as before : this cloud rapidly increafes 
till it overfpreads the whole horizon, and then the rain be- 
gins. . 

It is remarkable, that though the greateft. quantity of va® 
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pours exift in the lower ftrata of the atmofphere, clouds ne- Weather^ 
ver be,/in to form there, but always at fome eonfiderable "■ * 'r''* 
height. It is remarkable, too, that the part ol the atmo- 
fphere at which they form has not arrived at the paint of 
extreme moifture, nor near that point even a moment before 
their formation. They are not lormed then, becaufe a great- 
er quantity of vapour had got into . the atmofphere than 
could remain there without palling its maximum. It is ftill 
more remarkable, that when clouds are formed, the tempe- 
rature of the fpot in which they are tormed is not always 
lowered, though this may fometimes be the cale. On the 
contrary, the heat of the clouds themfelve« is fometimes 
greater than that of the furrounding air $. Neither then is the§ 
formation of clouds owing to the capacity of air for combi-/«' /r Mi- 
ning with moifture being leffened by cold : fo far from that,vol. 
we often lee clouds, which had remained in the atmofphere 11 1" IL"' 
during the heat of the day, difappear in the night, atter the 
heat of the air was diminilhed. 23 

The formation of clouds and rain, then, cannot be ac-And ram 
counted for by a Tingle principle with which we are ac-c'nnot ^ 
quainted. It is neither owing to the faturation of the at-jf ™ulUe 

mofphere, nor the diminution of heat, nor the mixture of 
airs of different temperatures, as Dr Hutton fuppofes ; ror 
clouds are often formed without any wind at all either above 
or below them ; and even if this mixture conftantly took 
place, the precinitation, inftead of accounting tor rain, 
would be almoft imperceptible. 

It is a very remarkable fa£t, that evaporation often goes 
on for a month together in hot weather without any rain. 
This fometimes happens in this country ; it happens every 
year in the torrid zone. Thus at Calcutta, during January 
178 it never rained at all '* : the mean of the thermometer * A/i/t. Re* 
for the whole month was 66i degrees; there was no high 
wind, and indeed during great part ©f the month little wind ” Al>‘ 
at all. _ _ 34* 

The quantity of water evaporated during fuch a drought V pour dif- 
muft be very great; yet the moifture of the air, in-aPPeirsi 
ftead of being increaled, is conftantly diminilhing, and at 
Lft difappears almoft entirely. For the dew, which is at 
firft copious, diminifhes every night; and if Dr Watlon’s 
experiment formerly mentioned be attended to, it will not 
be objedled that the quantity of evaporation is alio very- 
much diminifhed. Of the very dry ftate to which the at- 
molphere is reduced during long droughts, the violent thun- 
der-ftorms with which they often conclude is a proof, and a 
very decilive one. Now what becomes of all this moifture ? It 
is not accumulated in the atmotphere above the country from 
which it was evaporated, otherwife the whole atmolphere 
w uld in a much leis period than a month be perfe&ly fa- 
turated with moifture. If it be carried up daily through ^ 
the different ftrata of the atmofphere, and wafted to other 
regions by fuperior currents of air, how is it poftible to ac- 
count for the different eleftrical ftate of the clouds fituated 
between different ftrata, which often produces the molt vio- 
lent thunder-ftorms ? Are not vapours conductors of the 
electric fluid; and would they not have daily reftored the 
equilibrium of the whole atmofphere through which they 
paffed ? Had they traverfed the atmofphere in this manner, 
there would have been no negative and polrtive clouds, and 
confequently no thunder-ftorms. They could not have re- 
mained in the lower ftrata of the atmofphere, and been dai- 
ly carried off by winds to other countries; for there are of- 
ten no winds at all during feveral days to perform this of- 
fice : nor in that cafe would the dews dimimlh, nor could 
their prefence fail to be indicated by the hygrometer. fumes a 

It is impofiible for us to account for this remarkable fad new form 
upon any principle with which we are acquainted. The1,1 the at- 
water can neither remain in the atmolphere, nor pafs thro’ ni0Thtre> 
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Weather, jt in the ftate of vapour. It muft therefore aflame fome 
  other form ; but what that form is, or how it afl'umes it, we 

,6 know not. 
Its conver- It will immediately occur to every body, that vapour is 

' fion into decompofed in the atmofphere, and changed into oxygen 
oxygtn andan(j hydrogen gas. But is it true that a greater quantity 

improla- ex;fts in the atmofphere arter a long drought 
fcle; " than irrwnediately after rain ? Have fuch prodigious quanti- 

ties of hydrogen been found in the atmofphere as muft al- 
ways exift in it if this hypothefis were true ? Has any hy- 
drogen ever been found in analyzing atmofpheric .air ? Or 
if hydrogen, from its lightnefs, afeends to the higher re- 
gions of the atmofphere, what caufes it to deicend at parti- 
cular times, contrary to that lightnefs, in order to come in- 
to contact with oxygen ? Do not clouds often form on 
mountains round the habitations of men ? \ et has the pre- 
fence of hydrogen been ever afeertained by any phenomena? 
Would it not produce dangerous conflagrations when it 
came into contadf with fire ? But has this been the cafe in a 
Angle inftance ? If this hypothefis were true, could rain take 
place at all without a conflagration in the atmofphere ? Yet 
has any fuch conflagration been ever obferved ? The hypo- 
thefis, then, that vapour is changed into oxygen and hydro- 
gen in the atmofphere, and that rain is produced by the re- 
union of thefe elements, cannot be admitted, though it is 
not improbable that fome fnaU'part of it a&ually undergoes 
this change. See Wind. 

• , We do not take notice of M. Dc Due's conjeffure about 
the compofition of the atmofphere, bccaufe it is not fup- 
ported by a Angle proof, and becaufe he refufes to believe 
the analyAs of the atmofphere vefulting from the very dech 
Ave experiments o1 Scheele, Lavoiiier, and Prieftley, though 
he has feen them often performed, and has nothing to urge 
againft their force. There is no philofopher to whom me- 
teorology lies under greater obligations than to M. De Luc, 
His difeoveries have been many and important, his experi- 
ments ingenious, and his application unwearied; but his 
conjectures are like thofe of every other man who attempts 
to fathom the wifdom of the Almighty. Were we poffef- 
feflftd oc an underftanding equal to that of the Author of 
Nature, we might expeCt, with reafon, to dive by our con- 
je&ures into the myfteries of his operations j but in our pre- 
ient ftate they are vain. 

Evaporation goes- on longeft without producing rain in 
the torrid zone, where the heat is greateft ; it goes on.long- 
eft alfo in every place in fummer, when the heat is alio 

2- greateft : heat therefore feems to be an agent. 
Theory tf ° There are then two flcps of the procefs between evapora- 
rain im- tion and rain, of which at prefent we are completely igno- 
jeifeift. rant: j. What become*, of the vapour after it enters into 

the atmofphere ? 2. What makes it lay afide the new form 
which it muft have affumed, and return again to its ftate of 
vapour, and Fall down in rain ? And till theie two fteps he dif- 
covered by experiments and obfervations, it will be impof- 

a8 Able for us to give a rational or a ufeful theory of rain. 
Whether It has for fome time pnft been the opinion of philofo- 
«wing to phers, that electricity is the principal agent in producing 
•ledtiicuy. ra;n . ancj Bertholon aflures us, that by raifrng proper 

conductors to draw oft the eleftrical matter from the atmo- 
fphere, the quantity of rain may be diminifned at pleafure. 
That the eleCtric fluid a£ts a very important part in nature, 
cannot be doubted, and it is not improbable that it may be 
the agent in producing rain. This fuppofition indeed is 
fboported by many faCts. Dew at leait exhibits a great many 
eleCtrical phenomena ; it is attra&ed by points, and attaches 
itfelf to feme fubftances, while it avoids others. Whenever 
there are no clouds, the electricity of the atmofphere is always 
politive; b*u the formation of clouds produces eonliderable 

changes in the ftate of its ele&ricity. The atmofphere Weatfor, ' 
alio gives Agns of eledlricity conftantly during rain; and lT*W » 
clouds are evidently attracted by mountains.—In what man- 
ner, however, the eleftrical fluid produces rain (if it is the 
agent at all) is ftill unknown. Some philofophers aflure us, 
that clouds are induced to diflblve in rain by becoming ne- 
gative, others by becoming ftrongly pofitive, and both fup- 
port their opinion by experiments. We do not fee the ana- 
logy, however, between clouds and plates of metal covered 
with drops of water. And even if their opinion were well 
founded, the produftion of the clouds themielves would re- 
main to be accounted for. 

The mean annual quantity of rain is greateft at the equa- 
tor, and decreafes gradually as we approach the poles. 

Thus at * Granada, Antilles, 12° N. lat. it is 126 inches, 
* Cape Franqois, St 

Domingo 190 46, 120 
x Calcutta - 2223 8 r 
* Rome - 41 54. 39 
[| England - 33 32 

^ Peterfburgh 59 16 16 

Quantity of 
rain diir. 
fnt accord, 
'n? to tht 
latitude, 
* Cctu 
Journal it 

Oli, m, i>.% 
f Aj'utic Et. 

On the contrary, the number of rainy days is fmalleft at the1 a^i1; 
equator, and increafes in proportion to the diftance from it. 
From north latitude 120 to 430 the mean number of rainy 7,^' 
days is 78 ; from 430 to 46° the mean number is 103 ; from<[ Eik 
46° to 503 it is 134 ; from 51° to 6o°, 161 f- “TW. vol 

The number of rainy days is often greater in winter thanu'PAt- 
in fummer ; but the quantity of rain is greater in fummerSea4, 
than in winter %. At Peterlburgh, the number of rainy orf P.Ccttt 
fnowy days during winter is 84, and the quantity which^ 
falls is only about Ave inches ; during fummer the number*^ 
of rainy days is nearly the fame, but the quantity which 
falls is about 11 inches ||. _ |j ^ 

More rain falls in mountainous countries than in plains, franf. A 
Among the Andes it is faid to rain almoft perpetually,ii. p. 
while in Egypt it hardly ever rains at all.—- It a rain-gauge 
be placed on the ground, and another at fome height per-^ 
oendicularly above it, more rain will be colle&ed into the 
lower than into the higher ; a proof that the quantity of 
rain increafes as it defeends, owing perhaps to the drops at- 
tracting vapour during their paffage through the lower ftra- 
ta of the atmofphere where the greateft quantity refides. 
This, however, is not always the cafe, as Mr Copland of^ 
Dumfries difeovered in the courie of his experiments *. Vol. 
He obferved alfo, that when the quantity of rain collected i„. p. 619. 
in the lower gauge was greateft, the rain commonly continu- 
ed for fome time ; and that the greateft quantity was cob 
lected in the higher gauge only either at the end of great 
rains, or during rains which did not laft long. Thefe ob- 
fervations are important, and may, if follow-ed out, give us 
new knowledge of the caufes of rain. They feem t© fhow, 
that during rain the atmofpherc is fomehow or other 
brought into a ftate which induces it to part with its moi- 
fture ; and that the rain continues as long as this ftate coi> 
timies. Were a fufficient number of oblervations made on 
this fuhjtdl in different places, and were the atmofphere 
carefully analyfed during dry weather, during rain, and im- 
mediately after rain, we might foon perhaps difeover the 
true theory of rain. 

Rain falls in all feafons of the year, at all times of the 
day, and during the night as well as the day ; though, ac- 
cording to M. Toaldo, a greater quantity falls during the 
day than the night. The caufe of rain, then, whatever it 
may be, muft be fomething which operates at all times and 
feafons. Rain falls alfo during the continuance of every 
wind, but olteneft when the wind blows from the fouth. 
falls of raiu often happen likewife during perfed calms. 
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It appears from a paper publifhed by M. Cotte in tbe 

Journal ck Phyfique for O&ober 1791, containing the mean 
quantity of rain falling at 147 places, htuated between north 
latitude 11° and 6o°, deduced from tables kept at thefe places, 

, that the mean annual quantity of rain falling in all thefe 
places is 34.7 inches. Let us fuppofe then (which cannot 
be very far from the truth) that the mean annual quantity 
of rain for the whole globe is 34 inches. The fuperficies 
of the globe confifts of 17c,981,©! 2 fquare miles, or 
686,401,498,471,475,200 fquare inches. The quantity 
of rain therefore falling annually will amount to 
24,337,650,812,030,156,800 cubic inches, ^or fomewhat 
more than 91,751 cubic miles of water. This is 16,191 
cubic miles of water lefs than the quantity of water evapo- 
rated. It feems probable therefore, if the imperfe&ion of 
our data warrant any concluhon, that fome of the vapour is 
actually decompofed in the atmofphere, and converted into 
oxygen and hydrogen gas. 

The dry land amounts to 52,745,253 fquare miles (fee 
the article Sea, n° 1.); the quantity of rain falling on it an- 
nually therefore will amount to 30,960 cubic miles. The 
quantity of water running annually into the fea (fee Sea, 
n° 3.) is 13,140 cubic miles ; a quantity of water equal 
to ‘which mull be fupplied by evaporation from the fea, 
otherwiie the land would foon be completely drained of its 
moillure. - . . 

The quantity of rain falling annually in Great Britain 
may be feen from the following table : 
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jrt 

r\ r- 
li. 

Years of 
obfervation. 

Jfof 
4- 

s 
5 
8 
8 

45 
5 
8 

18 
7 
5 

l4 
10 

5 
5 

20 

Places. 

Dover § - ~ 
Ware, Hertford/hire § 
London f - 
Kimbolton J 
Lyndon H 
Chatfworth, Derby (hire $ 
Manchefter $ 
Liverpool $ 
Lancafter § - 
Kendal $ - 
Dumfries § 
Branxholm, 44 miles fouth-well 

of Berwick 
Langholm 
Dalkeith " 
Glafgow * 
Hawkhill * # 

Mean 

Rain in 
inches . 

37>52 
23,6 
W>5 
23>9 
22,210 
27,865 
43>l 

34,4i 
4°, 3 
61,223 
S6’12? 

3t,26 
36,73 
25,124 
31 

28,966 

32,532 

In this country it generally rains lefs in March than in 
November, in the proportion at a medium of 7 to 12. It 
generally rains lefs in April than O&ober in the proportion 

II 1 to 2 nearly at a medium. It generally rams leis m 
May than September, the chances that rt does lo are at 
leart as 4 to 3 ; but when it rains plenttfully in May (as 1.8 
inches or more), it generally rains bin little in September; 
and when it rains one inch or lefs in May, it rains plentitul- 

*4™, ly in September *. . . , • 
-a'f- IV I'hunder has been explained at fuch great length in the 
^ article Electricity, that we (hall content ourfelves at pre- 
1 fent with a few remarks. 
L- Thunder is exceedingly frequent m the tornd zone, and 
l| ;t feems to decreafe gradually till we approach latitude 60 , 

or perhaps farther north. During the year 1785, tor m- 

(lance, there were 90 thunder-ftorms at Calcutta. Accord- ’Weadie14- ^ 
ing to Profeffor Mufchenbroek, it thunders at Utrecht at 
a medium 15 times annually : in this country the medium 
is confiderably below that number, i hunder, too, feems 
to be very common in fome polar regions. The xVbbe 
Chappe informs us, that he obferved thunder much more 
frequently at d oboKki and in other parts of Sibena than m 
any other country. Mufchenbroek, however, affirms, we 
know not upon what authority, that it never thunders at 
all in Greenland and at tiudfon’s Bay. Thunder-itorms 
happen almoft always during the fummer, and. very feldom 
in winter. During the year 1785 above mentioned, it ne- 
ver thundered at Calcutta in January, November, nor Decem- 
ber. In this country a thunder-(lorm during winter is ex- 
ceedingly rare. 

The phenomena of thunder are now no longer a fecret,. 
fince the great Franklin difeovered the identity of lighten- 
ing and ele&ricity; a difeovery inferior to none in the an- 
nals of philofophy. But though we can explain the nature of 
thunder in general, aivl the manner in which it is produced, 
there are feveral difficulties dill remaining, which future ex- 
periments and oblervations only can remove. Air is an elec- 
tric ferje, and cannot therefore when dry condufl eleArical 
matter from one part to another. V^e know from the ex- 
periments of Dr Franklin and others, that the atmofphere 
conftantly contains in it a quantity of eleflric.matter. If a 
ftratum of dry air were eledlrified pofitively, it.would occa- 
fion a negative ele&ricity in the neighbouring ftratum. 
Suppofe now that an imperfect conduftor were to come 
into contadl with each of thefe ftrata, we. know from the 
principles of ele&ricity that the equilibrium would be re- 
ilored, and that this would be attended with a loud noife, 
and with a flafh of light. Clouds which confift of veficular 
vapours mixed with particles of air, are imperfect conduc- 
tors ; if a cloud therefore come into conta£l with two fucli 
ftrata, a thunder clap would follow. If a pofitive ftratum 
be frtuated near the earth, the intervention of a cloud will, 
by ferving as a ftepping-ftone, bring the ftratum within the 
linking diftance, and a thunder clap will be heard while 
the electrical fluid is difeharging itfelf into the earth. It 
the ftratum be negative, the contrary effefts will take place. 
It does not appear, however, that thunder is often occa- 
fioned by a difeharge of electric matter from the earth into 
the atmoiphere. The accidents, mod of them at leail, 
which were formerly aferibed to this caufe, are now much 
more fatisfa&orily accounted for by Lord Stanhope’s Theo- 
ry of the Returning Stroke. Neither does it appear that 
eleftricity is often difeharged into the earth, as the effects 
of few thunder-ftorms are vifibie upon the earth ; that it is 
fo fometimes, however, is certain. The experiments of Mr 
Saufiure have demonftrated, that ele&rical matter is carried 
into the atmofphere by fimple evaporation ; fo that there is 
no difficulty in under (landing how particular ftrata of air 
may be fupplied with a fufficient quantity of eleArical fluid 
to be charged pofitively; and we know that in that cafe a 
negative (fate mud be produced in the neighbouring ftra- 
tum. In what particular manner, however, this eleArical 
matter is accumulated in particular ftrata of air, and how it 
comes to be (eparated from the vapour to which it was uni- 
ted, remain (till fecrets. They are intimately conneAed 
with the canfes of evaporation and rain, whatever they may 
he, and probably the difeovery of the caufes ©f either would 
lead to that of the others. 34- 

V. The gravity of the atmofphere was firft demonftrated the . 
by Torricelli, the difciple of Galileo (fee Pneumatics, 
n° 25). A column of air, the bafts of which is a fquare Tv of the 
inch, weighs at a medium 15 pounds. The weight of theATMo- 
atmofphsre i§ meafurd by the barometer. It is greateftSPIIERE‘ 

at 
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, |,rhcg' at the level of the fea, becaufe there the column of air is 

'" longed : there the mean height of the barometer is 30 
inches. j. his Sir George Shuckburgh found to he the 
cafe in the Mediterranean and the Channel, in the tempera- 
ture of 5 50 and 6o° ; Mr Bouguer, on the coatt of Peru, 
in the temperature of 84”; and Lord Mulgrave, in latitude 
8o°. The mean hei >ht of the barometer is kfs the higher 
any place is fituated above the level of the fea, becaufe the 
column of air which fupports the mercury is the fhorter. 

35 The barometer has accordingly been ufed for meafuring 
Indicated heights. It indicates, too, with a great deal of accuracy, 
by the ba- a]l the variations in the gravity of the atmjfphere ; falling 
cometer. when the atmofphete is lighter, and rifing when it is hea- 

vier, than utual. Thele changes have attracted the atten- 
tion of philofophers ever llnce the dilcovery of the barome- 
ter ; and many attempts have been made to explain them, 
fome of which have been mentioned under the word Baro- 
meter.. Thefe variations come natutally to be examined 
here, becaufe the caufes which produce them, whatever they 
are, mull have a great deal of influence on the weather. 

Between the tropics the variations of the barometer are 
exceedingly fmall ; and it is remarkable, that in that part 
of the world it does not defeend above half as much for eve- 

« M. Ca/c7nry 200 ^eet ekvati°n 38 it does beyond the tropics *.— 
journal de 1° the torrid zone, too, the barometer is elevated about two- 
JPbyfavi, thirds of a line twice every day ; and this elevation happens 
jipril 1790,at the fame time with the tides of the fea §. 

\lbid' ^ t^le latitude advances towards the poles, the range of 5 ,6 the barometer gradually increafes, till at laft it amounts to 
Rani?e of two or three inches. This gradual increale will appear from 

the following table; 

° 1 

*he baro 
sneter 

"Table of the Range of the Barometer. 

Latitude. 

* Kirtuan, 
Jrijb Tranf, 
^rol. iii. p. 
47- 
■f Afatic Re. 
fear eh es, 
vol ii. Ap- 
pendix. 
§ M. an the ft 
'Tran/, vol. 
iv. 
i Edin. 
Tranf. vol 
ii. p. 
<f Tranf. 
Thiladel. 
vol. ii 
p. I4»* 

22 23 
40 55 
51 8 
53 »3 
53 23 
59 56 

Places. 

Peru 
Calcutta 
Naples 
Dover 
Middlewick 
Liverpool 
Peterfljurgh 

Range of the Barometer, 

Greateft. Annual. 

©,20 * 
0,77 f 
1,00 * 
2,47 £ 
3»0° 9 
2,89 j 
3»45 t 

1,80 
L94 
1,96 
2>77 

4 Aug. 
2790, p. 
1X0. 

37 
Pherome- 
»a of the 
variatioi s 
of the ba- 
rometer 

Places. 

Arles 
Arras 
Bourdeaux 
Cambray 
Chinon 
Dunkirk 
Hagenau 
Laon 
Lifle 
Mayenne 
Manheim 
Montmorenci 
Mulhaufen 
Obernheim 
Paris 
Poitiers 
Rouen 
Rome 
St Maurice 

le Gerard 
T royes 

Years of 
obferva- 

tion. 

6 
6 

11 
*3 
12 

8 
10 

7 
6 
7 
5 

22 
7 

12 
67 
12 
11 

3 

10 
10 

Mean height of Barometer. 

Morning. Noon 

z9>9347 
29,6683 
29,7212 
29,8756 
29,7719 
29,9199 
29,5648 
29>3354 
29,9165 
29,7,72 
29,6x67 
29,6536 
29,1873 
29,48 4 
29,8902 
29,7276 
29,8607 
29,8607 

29,8016 
29,6885 

29,9347 
26,6683 
29,8385 
29,8682 
>9’7795 
29»V347 
29,5648 
29,3206 
29,9274 
29,7056. 
29,6c 1 8 
29,6536 
29, t8oo| 
9,4665 
9,86.7 

29,7276 
29>^35 
9,8460 

Evening. Year 

29,9413 
29,6832 
29,8381 
29,8756 
29,8001 
29>9347 
29,5741 
29,3429 
29»9347 
29,7127 
.9,6167 
29,6610 
29,1873 
29.4764 
29,8756 
29,7276 
29.8535 
29,8756 

29,8016 29,8'9> 
29,6979! 29,6885 

29»9347 
29,6758 
29,8385 
29,8756 
29,7869 
29,9273 
29,5648 
29,3354 
29,9077 
29,7127 
29,6093 
29,6536 
29,1873 
29,4764 
29,8756 
29,7276 
29,S535 
29,8607 

29,8016 
29,6885 

In North America, however, the range of the barome- 
ter is a great deal lefs than in the correfponding European 
latitudes. In Virginia, for inftance, it never exceeds *.1 ^J. 

1 he range of the barometer is greater at the level of the 
fea than on mountains, and in the lame degree of latitude 
the extent of the range is in the inverfe ratio of the height 
of the place above the level of the fea. 

From a table publifhed by Mr Cotte in the Journal de 
Phy/tque f, it ieems exceedingly probable that the barome- 
ter has always a tendency to rife from the morning to the 
evening; and that this tendency is greateft between two 
o’clock in the afternoon and nine at night, at which huur 
the greateft elevation takes place; that the elevation of 
nine o’clock differs from that of two by Aths, while that 
at two differs from the morning elevation only by r‘Tth; 
and that in certain climates the greateft elevation takes 
place at two o’clock. We (hall inlert a part of the table 
on which thefe obfervations are founded; which we have re» 
duced to the Englifh ftandard. 

The range of the barometer is greater in winter than in 
fummer. Thus at Kendal the mean range of the barome- 
ter for five years, during October, November, December, 
January, February, March, was 7.982 ; and for the fix 
fummer months 5.447 *. 

In ferene and fettled weather it is generally high; and low 
in calm weather, when the air is inclined to rain ; it links 
on high winds, rites higheft on eafterly and northerly 
winds, and finks when the wind blows from the fouth f.— 
At Calcutta $, however, it is always higheft when the 
wind blows from the north-weft and north, and loweft when 
it blows from the fouth-eaft. 

The barometer falls fuddenly before tempefts, and un- 
dergoes great ofcillations during their continuance.—Mr 
Copland || of Dumfries has remarked, that a high barome- 
ter is attended with a temperature above, and a low baro- 
meter with one below, the monthly mean. — Such are the 
variations of the barometer as far as they have yet been 
oblerved. Let us now endeavour to account for them as 
well as we can. 

It is evident that the denfity of the afmofphere is leaft 
at the equator, and greateft at the poles ; for at the equa- 
tor the centrifugal iotce, the diftance from the centre of 
the earth, and the heat, all of which tend to diminifh the 
denfity of the air, are at their maximum, while at the pole 
they are at their minimum. The mean height of the ba- 
rometer at the level of the fea, all over the globe, is 30 
inches; the weight of the atmoiphere, therefore, is the 
fame all over the globe. The weight of the atmofphere 
depends on its denfity and height: where the denfuy of 
the atmofphere is greateft, its height muft be leaft ; and, 
on the contrary, where its denfity is leaft, its height muft 
be greateft. The height of the atmofphere, therefore, muft 
be greateft at the equator, and leaft at the poles; and it 
muft decreafe gradually between the equator and the poles, 
fo that its upper furface will refemble two inclined planes, 
meeting above the equator iheir higheft part*. 

During fummer, when the fun is in our heraifphere, the 
mean 

* Mancltfl, 
'Iran/, voi. 
iv. p. 547. 

f Dr Hd. 
Uy. 
§ Ajiatk 
Ktfeurcbli, 
vol. ii. Ap- 
pendix. 

|| Mancbrjf, 
Tran/. VOl« 

Accounted 
lot 

Kirni'Hi) 
Irijh Jrtnj 
vol. ii- P' 
43, *C> 
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Veatfi*. mean heat between the equator and the pole daes not differ 
—■vr-' fo much as in winter. Indeed the heat of northern conn- 

35; tries at that time equals the heat of the torrid zone ; thus 
fJlthein Ruffia, during July and Auguft, the thermometer rifes 
•nfiwf to 85° f. Hence the rarity of the atmofphere at the pole, 
K atm- and coniequently its height, will be increafed. The upper 

furlace of the atmofphere, therefore, in the northern hemi- 
D' ji-n fphere will be lefs inclined ; while that of the louthern he- 
Zl/M. mifphere, from contrary caufes, will be much more inclined, 
p. 19. The very reverfe will take place during our winter. 

The denfity of the atmofphere depends in a great mea- 
fure on the preffure of the fuperincumbent column, and 
therefore decreafes, according to the height, as the pieffure 
of the fuperincumbent column conftantly decreafes. But 
the denfity of the atmolphere in the torrid zone will not 
decreafe fo faft. as in the temperate and frigid zones ; be- 
caufe its column is longer, and becaufe there is a greater 
proportion of air in the higher part of this column. This 
accounts for the obfervation of Mr Caffan, that the baro- 
meter only (inks half as much for every 200 feet of eleva- 
tion in the torrid as in the temperate zones (b). The 
denfity of the atmofphere at the equator, therefore, though 
at the furface of the earth it is lefs, muft at a certain 
height equal, and at a dill greater furpafs, the denfity ot 
the atmofphere in the temperate zones and at the poles. 

In the article Wind we (hall endeavour to prove, that 
a quantity of air is conftantly afeending at the equator, and 
that part of it at lead reaches and continues in the higher 
parts of the atmofphere. From the fluidity of air, it is 
evident that it cannot accumulate above the equator, but 
muft.roll down the inclined plane (c) which the upper fur- 
face of the atmofphere aflumes towards the poles. As the 
furface of the atmofphere of the northern hemifphere is 
more inclined during our winter than that ot the fouthern 
hemilphere, a greater quantity of the equatorial current of 
air muft flow over upon the northern than upon the fouth- 
ern atmofphere; fo that the quantity of our atmofphere 
will be greater during winter than that of the fouthern he- 
mifphere : but during fummer the very reverfe will take 
place. Hence the greateft mercurial heights take place 
during winter, and the range of the barometer is lels in 
fummer than in winter. 

The doWuty of the atmofphere is in a great meafure re- 
gulated by the heat of the place : wherever the cold is 
greateft, there the denfity of the atmofphere will be greateft, 
and its column (horteft. High countries, and ranges of 
lofty mountains, the tops of which are covered with fnow 
the greateft part of the year, muft be much colder than 
other places (ituated in the fame degree of latitude, and 
confequently the column of air over them much (horter. 
The current of fuperior air will linger and accumulate over 
thefe places in its paflage towards the poles, and thus oc- 
cafion an irregularity in its motion, which will produce 
a fimilar irregularity in the barometer. Such accumula-. 
tions will be formed over the north-weftern parts of Afta, 
and over North America : hence the barometer ulually 
ftands higher, and varies lefs there, than in Europe. Ac-, 
cumulations are alfo formed upon the Pyrenees, the Alps, 
the mountains of Africa, Turkey in Europe, 1 artary, and 
Tibet. When, thefe accumulations have gone on for fome 

I. 
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time, the denfity of the air becomes too great to be balan- 
ced by the furrounding atmofphere ; it rufhes down on the 
neighbouring countries, and produces cold winds which 
raife the barometer. Hence the rife of the barometer 
which generally attends north-eaft winds in Europe, as they 
proceed from accumulations in the north-weft of Afia, or 
about the pole ; hence, too, the north-weft wind from the 
mountains of Tibet ruifes the barometer at Calcutta. 

We (hall endeavour to prove in the article Wind, that 
confiderable quantities of air are occafionally deftroyed in 
the polar regions. When this happens, the atmofphere to 
the iouth rufhes in to (ill up the void. Hence fouth-weft 
winds take place, and the barometer falls. 

As the mean heat of our hemifphere differs in different 
years, the denfity of the atmofphere, and confequently the. 
quantity of equatorial air which flows towards the poles, 
rr.uft alfo be variable. Hence the range of the barometer 
is different in different years. Does this range correfpond 
to the mean annual heat ; that is to fay, is the range great- 
eft when the heat is lead, and lead; when the heat is greate# J 
In fome years greater accumulations than ufual take place 
in the mountainous parts in the fouth ot Europe and Afia, 
owing, perhaps, to earlier falls of fnow, or to the rays of 
the fun having been excluded by long continued fogs. 
When this takes place, the atmofphere in the polar regions, 
will be proportionably lighter, Hence the prevalence of 
foutherly winds during fome winters more than others. 

As the heat in the torrid zone never differs much, the? 
denfity, and confequently the height of the atmofphere, 
will not vary much. Hence the range of the. barometer 
within the tropics is comparatively fmall; and it increafes 
gradually as we approach the poles, becaufe the difference 
of the temperature, and confequently of the denfity, of the 
atmofphere increafes with the latitude. 

The diurnal elevation of the barometer in the torrid zone 
correfponding to the tides, obferved by Mr Caffan and 0- 
thers, muft be owing to the influence of the. moon on the at- 
mofphere. This influence, notwithftanding the ingenious at- 
tempts of D’Alembert and feveral other philofophers, feems 
altogether inadequate to account for the various phenome- 
na of the winds. It is not fo eafy to account for the ten- 
dency which the barometer has to rife as the. day advances, 
which feems to be eftablifhed by Mr Cotte’s table. Per- 
haps it may be accounted for by the additional quantity of 
vapour added to the atmofphere, which, by' increafing the 
quantity of the atmofphere, may poftibly be* adequate to 
produce the effect. 

The falls of the barometer which precede, and the ofcilh- 
tions which accompany, violent dorms and hurricanes, (how 
us that thefe phenomena are produced by very great rarefac- 
tions, or perhaps deftru&ion of air, in particular parts of the 
atmofphere. The falls of the barometer, too, that accompany 
winds proceed from the fame caufe. The obfervation made by 
Mr Copland, that a high barometer is accompanied by a tem- 
perature above the mean, will be eafily accounted for by every 
one acquainted with Dr Black’s theory.of latent heat. The 
higher the mercury ftands, the denfer the atmofphere muft 
be ; and the denfer it becomes, the more latent heat it muft 
give out. It is well .known that air evolves heat when ccn- 
denfed aitiftcially. 

The 

(b) Should it not be examined whether the number of parts which the mercury finks for every 200 feet of elevaticm 
be not proportioned to the latitude of the place ? 

(c) It is of no confequence whether the furface of the atmofphere actually forms an inclined plane, or, becoming rarer 
m a very (low ratio (as is probably the cafej^ afeends much higher than the place at which the equatorial currents begin 
to flow towards the poles; for dill the different heights of air of the fame denfity in different parts of the atmofphere will in' 
fad form an inclined plane, over which thefe currents will roll, notwithftanding the. very rare air which they may difpkcei 

'Weather* 



W E A 
AVeaeheP, The falling of the barometer which generally precedes 

rain remains {lill to be accounted for ; but we know too 
little about the caufes by which rain is produced to be able 
to account for it in a fatisfa£fory manner. Probably a ra- 
refied ftate of the atmofphere is favourable to the production 
of rain ; we know, at leaft, that it is favourable to evaoo- 
ration. Suppofing the obfervations which we made upon 
the changes which vapour undergoes in the atmofphere well 
founded, may not the vapour in its new form accumulate 
at a coniiderable height in the atrr.ofphere ? and is not the 
height at which clouds are always formed a proof of this ? 
May not this fubtlance, whatever it is, when by feme means 
or other it returns to the ftate of vapour, paiTes its maxi- 
mum, and begins to fall in drops of rain, and consequently 
is no lonqer fupported by the atmofphere, caute the baro- 
meter to fall fuddenly, at leaft till new air rufhes in to (ap- 
ply its place ? 
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zenith, (10) the emfiraf, when fne is at the greater eft. 
ftanee from it, for the action of the moon varies greatly 
according to her obliquity. With thele ten points Mr 
Toaldo compared a table of 48 years obfervations tor Lora- 
bardy, and found the refult as follows : 

Wsaifirf,1 tfi; 

Thus we have endeavoured todeferibe the various pheno- 
mena of the weather, and to account for them as far as the pre- 
lent ftate of our meteorological knowledge enables us to go. 

It will be expected that we fhould not pafs by unnoticed 
that branch of meteorology wdiich has in all ages attra&ed 
the attention of mankind, and in which, indeed, every o- 
ther part of the fcience, as far as utility is concerned, evi- 
dently centres ; we mean the method of prognofticating the 
weather. All philofophers wdio have dedicated their atten- 
tion to meteorology, have built upon the hope of being 
able to difeover, by repeated obfervations, fome rules con- 
cerning the periods of the feafons and the changes of the 
weather, convinced that fuch difeoveries would be of the 
higheft utility, efpecially in agriculture ; for by forefeeing, 
even in part, the circumftances of the feafons, we would 
have it in our power to prevent at leaft a part of the lofies a- 
rifing from them, as by fowing, for inftance, the kind of corn 
bell adapted for the rain or the drought which is to enfue. 

The influence of the moon on the weather has in all 
ages been believed by the common people ; the ancient phi- 
lofophers embraced the fame opinion, and engrafted upon 
it their pretended fcience of aftroloyy. Several modern 
philofophers have thought the opinion worthy of notice ; 
among whom Mefirs Lambert, Cotte, and Toaldo, defer- 
vedly take the lead. Thefe philofophers, after examining 
the fubjedt with the greateft attention, have embraced the 
opinion of the common people, though not in its full ex- 
tent. To this they have been induced both by the cer- 
tainty that the moon adlually has an influence on the at- 
mofphere as it has on the fea, and by obferving that cer- 
tain fituations of the moon in her orbit have almoft con- 
ftantly been attended with changes of the weather either 
to wind, to calm, to rain, or to drought. 

There are ten fituations in every revolution of the moon 
in her orbit, when fhe mull particularly exert her influence 
on the atmofphere, and when confequently changes of the 
weather moft readily take place. Thefe are (1) the new and 
(2) full moon, when ftie exerts her influence in conjunftion 
with or oppofition to the fun ; (3 and 4) the quadratures ; 
($) the perigee and (6) apogee (for the difference in the 
moon’s diftance from the earth is about 27,000 miles), the 
two paffages of the moon over the equator, one of which, Mr 
Toaldo calls (7) the moon's afeending, and (8) the other the 
moons defeending equinox, the two luniftices as M. de la 
Lande has called them, (9) the boreal luniflice, when the 
moon approaches as near as fhe can in each lunation to our 

Lunar Point*. 
Atrende 
with a 

change of 
weather. 

New moons 
Full moons 
Firft quarters 
La ft quarters 
Perigees 
Apogees 
Afeending equinoxes 
Defcending equinoxes 
Southern luniftices 
Northern luniftices 

522 
co6 
424 
429 
546 
5T7 
465 
446 
446 
448 

Attended 
with no 
change. 

8 2 
92 

189 
182 
99 

13° 
142 
152 
154 
162 

Pro: onions 
reduced to 
he lowtft 
terras. 

6 
5 
24 
2t 
7 
4 
3r 
2 4: 
3 

: 1 
: i 
: 1 
: 1 
: 1 
: 1 
: i 
: 1 
; e 

And after examining a number of other tables of obferva- 
tions, and combining them with his own, he found the pro- 
portions between thole lunar points on which changes of 
the weather took place, and thofc which paffed without 
any change when reduced to the loweft terms, to be as in 
the laft column of the above table : fo that we may wager 
fix to one, that this or that new moon will bring a change 
of weather, and five to one that a full moon will be at- 
tended by a change, and fo on. Several of thefe lunar 
points often coincide with one another, occafioned by the 
inequality of the moon’s periodical, anomaliftical, and tyno- 
dical revolutions, and by the progreffive motion of the ap- 
fes. Thus the new and full moon fometimes coincide with 
the apogees, the perigees, &c. Thefe coincidences are the 
molt efficacious. Their changing power, according to Mr 
Toaldo, is as follows : 

New moon coinciding with the perigee 
-with the apogee 

Full moon coinciding with the perigee 
-with the apogee 

33 
7 

10 

It ought to remarked, that thefe changes of the weather 
feldom or never take place exadtly when the moon is in thefe 
lunar points, but fome time before or after ; juft as the 
tide, fay the philofophers who contend for the influence of 
the moon, is not at its height till after the moon has paffed 
the meridian. 

The power of the moon over the ocean and the atmofphere 
is difplayed in a particular manner during the apfes, in con- 
fequence of her different diftances from the earth during thefe 
twofituations. Now the apfes advance about 40° in the zodiac 
every year, and complete a revolution in about eight years 
and ten months. It is probable that the feafons and the 
conftitutions of years have a period nearly equal to this re- 
volution, and that therefore nearly the fame feafons return 
every ten years. This periodical return of the feafons, 39 ^n(110 of, 
Pliny (d) feems to inform us, was obferved by the ancients. 
Mr Toaldo found, that in Lombardy the quantities of ram„Woft&G 
which fell during periods of nine fucceflive years were near-years, 
ly equal; but that this was not true of other periods, for 
inftance, of fix, eight, or ten years. By comparing in like 
manner the quantities of rain publilhed by the Royal Aca- 
demy of Sciences at Paris, from 1699 to 1752, he found, 

that 

(d) “ Tempeftates ardorcs fuos habere quadrinis annis.- 
JLib. 18. c. 2J- 3 

-Odonis vero augeri eafdem centefima revolventi feluna.” 



W E A r 833 i W E A 

;oi 

f)>at of fix ferles of nine years, three wers greater and three 
fmailer, but on both fides almot equal to one another. 

During the revolution of the apfes, there arc four 
remarkable points, the two equinoftial and two folftitial 
points ; in which, when the moon is in perigee, her effect 
will be moft powerful on the weather. The moon paffes 
from one equinoctial point to another in about four years ; 
in them its power is greateft: it is probable, therefore, that 
when an extraordinary year happens, a return of another 
may be expeCted in about four years. As the apfes 
after their revolution return again in the fame order as be- 
fore, it is probable that the return of the feafons will be 
nearly the fame in every feries of nine years. 

Such, according to Mr Toaldo, is the period at the end 
of which we are to expeft a return of the feafons. Mr 
Cotte, however, though he does not deny the influence of 
the revolution of the apfes, places greater confidtr.ce in 
the lunar period of 19 years ; at the end of which, the new 
and full moons return to the fame day in the Julian year. 
He fuppofes, that in like manner the feafons correfpond 
with one another every 19 years. The flmilarity, he in- 
forms us, is flriking between the temperatures of the years 
1701, 1720, 1739, 1758, and 1777. That of 1758, upon 
which we have obfervations much detailed by M. du Ha- 
mel, has a remarkable coincidence with 1777; there was 
fcarcely any difference in the temperatures of the corre- 
fponding months. The years 1778, 1779, and 1780, have 
been hot and dry, and they correfpond with years which 
have had the fame character. The years correfponding with 
1782, efpecially 1725 and 1763, have been Angularly cold, 
humid, and late, as was the cafe with 1 782 f. 

Such is an imperfeCt view of the opinions of thofe phi- 
i-’* lofophers who have endeavoured to eftablifh the influence of 

^ 1 the moon over the weather. rI he moft important of their 
maxims for prognofticating the weather are the following : 

5 x. When the moon is in any of the ten lunar points a- 
i forbove mentioned, a change of the weather may be expeCted. 

The moft efficacious of thefe points are the conjunctions 
and apfes. 

2. The coincidence of the conjunctions with the apfes 
is extremely efficacious: that of the new moon with the 
perigee gives a moral certainty" of a great per-turbation. 

3. The new and full moons, which fometimes produce no 
change on the weather, are fuch as are at a diftance from 
the apfes. 

4. A lunar point commonly changes the ftate into which 
(the weather was brought by the preceding point, tor the 

moft part the weather never changes but with fome lunar 
point. 

3. The apogees, quadratures, and fouthern luniftices, com- 
monly bring fair weather, for the barometer then rifes; the 
other points tend to make the air lighter, and thereby to 
produce bad weather. 

6. The moft efficacious lunar points become ftormy about 
the equinoxes and folftices. 

7. A change of weather feldom happens on the fame 
day with a lunar point, but fometimes before and fometimes 
after it. 

8. At the new and full moons about the equinoxes, and 
even the folftices, efoecially the winter folftice, the weather 
is commonly" determined to good or bad for three, or even 
fix months. 

9. The'feafons and years have a period of eight or nine 
years correfponding with the revolution of the lunar apfes, 
and another of 1 9 correfponding to the lunar period. 

Would it not be worth while to publiffi a meteorological 

ed, efpeciany when any of thefe points coincide; and mark- Weather, ^ 
ing the probability of a change at any particular time ? and '"““^v 
might not this be attended by a diary of the weather for 
the 9 or 19 carrefponding years? By this means, if there 
is any probability in the opinion that the moon has influ- 
ence over the weather, men would be enabled to forefee 
changes with a conflderable degree of probability ; and at 
any rate, we would he able, by the united obfervations of 
a whole nation, to determine whether theie be any truth 
in the opinion ; and if there be, as its univerfality would 
lead one to fuppofe, fucceeding obfervations would gradual- 
ly corre<!ft the imperfeftion of our prefent rules, and enable 
us to bring our prognoftics of the weather to the greateft 
exaftnefs. $ 

We are not fo fanguine, however, as Mr Toaldo and P-Remarks 
Cotte on this fubjeft. Even allowing the influence of theon thelu- 
moon on the weather io be as great as they could defire,nar “'flu- 
and fuppofmg, which is very far from being the cate, thatence* 
it is not influenced by any other cauie, we do not fee how 
the feafons could return in the fame order every 9th or 
19th year. The motions of the heavenly bodies (efpecially 
the moon) are, ftriftly fpeaking, incommenfurable. The 
lunar apogee returns to the fame fuuation in eight years 
ten months (without reckoning hours and minutes) ; at its 
firft return it will be two months or figns removed from 
the fame fituationjvith the fun ; at the end of the fecond 
period, four months ; and at the end of the third, fix months; 
fo that if the feafon was winter at the beginning, after three 
revolutions it will be the middle of fummer. Now, how in 
this cafe can the fame feafons return ? Suppofing the equi- 
noftial points to produce conftantly great changes on the 
weather, if one of them during the firft revolution happen- 
ed in winter, in the fecond it would happen in fpring, and 
the third iq fummer; fo that what would during the firft 
revolution produce a particular winter, would in the fecond 
aft upon the fpring, and in the third on the fummer. 
Would it in thefe cafes produce fimilar changes on the wea- 
ther ? Surely not. And whether it did or not, would the 
fame feafons return in every revolution ? In fix complete 
revolutions, indeed, or 53 years, the lunar perigee returns to 
the fame fituation as at firft,very nearly", in the fame feafon: it 
might be expefted then that tht§ fealons would perform a com- 
plete revolution every" 5 3 years, and that the 54th would ex- 
aftly refemble the firft, and fo on. This may poffibly be the 
cafe, but it is by no means probable ; tor when Mr Toaldo 
compared the quantity of rain which fell at Paris during 
1699, 1700, 1701, 1702, &c. with what fell in 1752, 1753, 
1754, &c. though the firft years in each feries correfponded 
pretty exaftly, the difference being only eight lines, there 
was no fuch refemblance between any of the following years. 

Neither are we convinced that the influence of the moon 
can have fuch an effedt on the weather as the above men- 
tioned philofophers fuppofe. The moon only afts, as far 
as we know at leaft, by producing tides in the atmofpheve ; 
for the refined {'peculations of Mr Toaldo about its eledtri- 
cal influence we cannot admit, as the eleftricity of the at- 
mofphere is lefs during the night, when the moon’s influ- 
ence ffiould be greateft, than during the day. Now we do 
not fee how thefe tides, fuppofing them greater than they 
are, can be adequate to the effefts aferibed to them. 

Mr Kirwan J has lately endeavoured to difeover probable | 7r//5 
rules for prognofticating the dijferent feafons, as far as re- Trim/ voL 
gards Britain and Ireland, from tables of obfervations alone.v- V-^9- 
On perufing a number of obfervations, taken in England Kir_ 
from 1677 to 1789, he found, __    __ , wan s me- 

Would it not be wortn while to puemn a incicuimugiciu 1. That when there has been no ftorm before or after thethod of^^ 
kalendar yearly, marking the time, to which the lunar points vernal equinox, the enfuing fummer is generally dry at ea catjrig tjie 
correfpond, at which changes of the weather may be expeft- five times in fix. weather, 

Vol. XVIII. Part II. ' 5N 3. That 
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Weat-her. 5. That when a ftorm happens from an eaflerly point, 

either on the 19th, 20th, or 21ft of May, the fucceeding 
fummer is generally d>y four times in five. 

3. That when a ftorm arifes on the 25th, 26th, or 27th 
of March (and not before), in any point, the fucceeding 
fummer is generally dry four times in five. 

4. If there be a ftorm at fouth-weft or weft-fouth weft 
on the 19th, 20th, 2iff, or 22d of March the fucceeding 
fummer is generally ,wit five times in fix. 

In this country winters and fprlngs, it dry, are moft com- 
monly cold ; if moift, warm : on the contrary, dry furn- 
mers and autumns are ulually hot, and moift fummers cold. 
So that if we know the moiftnefs or drynefs of a feafon, we 
can judge pretty accurately of its temperature. 

From a table of the weather kept by Dr Rutty, in Dub- 
lin, for 41 years, Mr Kir wan endeavoured to calculate the 
probabilities of particular feafons being followed by others. 
Though his rules relate chiefly to the climate of Ireland, yet 
as probably there is not much difference between that ifland 
and Britain in the general appearance of the feafons, we 
fhall mention his conclufions here. 

In 41 years there were 6 wet fprings, 22 dry, and 13 
variable ; 20 wet fummers, 16 dry, and 5 variable ; 1 1 wet 
autumns, 11 dry, and 19 variable. A fealou, according to 
Mr Kirwan, is counted ‘wet when it contains two wet 
months. In general the quantity of rain which falls in dry 
feafons is lefs than five inches, in wet feafons more : variable 
feafons are thole in w’hich there falls between 3olb. and 
361b. a lb. being equal to .1^7639 of an inch. 

The order in which the different feafons followed each 
ether was as in the following table : 

Times. Proba- 
bility. 

A dry fpring 

A wet fpring 

A variable fpring 

A dry fummer 

A wet furnmer 

A variable fummer 

A dry fpring 
fummer 

A dry fpring 
fummer 

A wet fpjing 
fummer 

A wet fpring 
fummer 

and 

and 

and 

A wet fpring and variable \ 
fummer ft 

A dry fpring and variable S 
fummer - - / 

YT 8 T T. 
r TT 
O 
5 3“ 1 ■3- 5 TT 1 TT 1 TT 5 rr 5 

6 
5 To 
3L T o 1 i 1 o I T 3 

_3 1 x 4 TT 

A variable fpiing and dry \ J7 
fummer - - } -a 

C ^ A variable fpring and wet \ S. 
fummer - - / ^ 

v c 
f of A variable fpring and va- A 

nable fummer - 

fdry 
j wet 

variable 
I dry 

<j wet 
I variable 

dry 
wet 
variable ^ 

Times. !’rl
0''8* Weather, bility, 

B 1 3 
T t T J 7 
O 
1 
o 

4? 

Hence Mr Kirwan deduced the probability of the kind 
of leafons which would follow others. This probability is 
exprefted in the laft column of the table, and is to be un- 
derftood in this manner : The probability that a dry funu 
mer wall follow a dry fpring is ft-*-; that a wet fummer will 
follow a dry fpnng -j|-; that a variable fummer will follow 
a dry fpring ; and fo on. 

This method of Mr Kirwan, if there is fuch a connexion 
between the different feafons that a particular kind of weather 
in one has a tendency to produce a particular kind of wea- 
ther in the next, as it is reafonable to experit from theory, 
may in time, by multiplying obfervations, come to a great 
degree of accuracy, and may at laft, perhaps, lead to that 
great defideratum, a rational theory of the weather. As 
we wifh to throw as much light as poffible on this impor- 
tant fubjedt, we {hall add to thefe a few maxims, the truth of^ , 
which have either been confirmed by long obfervation, or 
which the knowledge we have already acquired of the caufesnofticating 
of the weather has eftablifhed on tolerably good, grounds, tuewea- 

1. A moift autumn with a mild winter is generally fol-t^er' 
lowed by a cold and dry fpring, which greatly retards vege- 
tation.— Such was the year 1741 *. * Du Hi- 

2. If the fummer be remarkably rainy, it is probable that 
the enfuing winter will be fevere ; for the unufual evapora- 
tion will have carried off the heat of the earth. Wet fum- 
mers are generally attended with an unufual quantity of 
leed on the white thorn and dog-rofe bufhes. Hence the 
unufual fruitfulnefs of thefe fhrubs is a fign of a fevere winter. 

3. The appearance of cranes and birds of paffage early 
in autumn announces a very ievere winter 4 for it is a fign 
that it has already begun in the northern countries. 

4. When it rains plentifully in May, it will rain but little 
in September, and vice verfa. 

3. When the wind is fouth-weft during fummer or au- 
tumn, and the temperature of the air uaufually cold for the 
feafon, both to the feeling and the thermometer,, with a low 
barometer, much rain is to be expefted +. t . TT. , n • c/jeper 

6. Violent temperatures, as itorms or great rams, pro-.j-rMrvot> 
duce a fort of crifis in the atmoiphere, which, produces a;v. 
conftant temperature, good or bad, for fome months 

7. A rainy winter piedifts a fteril year.—A fevere au- 
tumn announces a windy winter J. 

Thus we have endeavoured to deferibe the various phe- 
nomena of the weather, and to explain them as far as the 
infant ftate of our knowledge of the atmofphere turniftied 
us with principles. 

Notwithftanding the imperfe&ion of our prefent know- 
ledge of this fubjedt, the numbers and the abilities of the 
philofophers who are at prefent engaged in the ftudy can- 
not fail at laft of being crowned with fuccefs; and perhaps 
a rational and fatisfadlory theory of the weather is not fo 
far diftant as we at prefent fuppofe. It is a pity, however, 
that in a fcience attended with fo much difficulty as meteo- 
rology is, various artificial difficulties ftrould have been 
thrown in the way, which contribute very much to ob- 
ftrudt its progrefs. There are no fewer than four thermo* 

meters 

||. p. Cotta 
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meters ufed at prefent in different parts of Europe ; and the 
obfervations made by each of them mull be reduced to one 
common ftandard before it is pofGble to compare them with 

■one another. This is a tedious enough bufinefs, but it is 
nothing at all to the reduction of obfervations of rain and of 
the barometer to one common llandard. Every nation has its 
own peculiar meafure ; and the French, to add to the diffi- 
culty, have reckoned by lines, and twelfths of lines, inftead 
©f by decimal parts of an inch. Whether, however, this be 
the cafe at pr'efent or not, we know not, as we have feen no 

\ meteorological tables drawn up in France later than 1792. 
I FhilolOphers ought certainly to fix upon fome common Itan- 
| dard of weights and meaiures, othenvife the labour in mete- 

orology, and even in chemiftry, mull foon become intole- 
rable. The only other poffible way to remedy this evil 
would be, to conftrudt accurate tables, in which the various 
weights and tneafures ufed by philofophers are reduced to 
one common ftandard. This has already been done in part; 
but no table of this kind which we have feen is fufficient 
to remedy the evil: few of them defeend to decimal parts 
of fmall weights or meafures ; yet without this they feldom 
can fave the trouble of calculation. 

Weather, in fea-language, is ufed as an adje&xve, and 
I applied by mariners to every thing lying- to windward of a 

particular fituation : thus, a ffiip is faid to have the wea- 
ther-gage of 'another, when ffie is farther to windward. 

I Thus alfo, when a (hip under fail prefents either of her fides 
| to the wind, it is then called the 'weather-fide or weather- 

board; and all the rigging and furniture fituated there- 
on are diftinguifhed by the fame epithet, as the weather- 

Jhrouds, the weather-lifts, the weather-braces, &c. 
To Weather, in fea-language, is to fail to windward of 

1 fome fhip, bank, or head-land. 
JVr at her-Cock, a moveable vane, in form of a cock, or 

other fhape, placed on high, to be turned round according 
: to the diredtion of the wind, and point out the quarter from 

wlier.ee it blows. 
IVEATHER-Glafs. See Barometer. 
WEATHERING, among failors, fignifies the doubling 

or failing by a head-land or other place. 
WEAVING, the art of working a web of cloth, filk, 

or other fluff, in a loom with a fhuttle. For an idea of the 
manner in which this is performed, fee Cloth. 

WEAViNG-Loom, a machine for weaving cloth, filk, &c. 
by raffing the threads of the warp in order to throw in the 
fhoot, and flrike it clofe. Of thefe there are various kinds, 
diltinguiffied by the different forts of cloths, fluffs, lilks, 
&c. in which they are employed ; and which are chiefly 
diflinguifhed by the number and variety of the threads they 
raife in order to work the warp, either, plain or in figuree, 

I by making more or lefs of the woof or (hoot appear through 
1 the warp. In order to give a general idea of weaving, we 

lhall here deferibe the parts or the common weaver’s loom. 
I See Plate DXXXIX. fig. 1. in which ef, ef are the front 
i pofls, and g, g the back polls of the loom ; 111, mm, m m 
| are the lams in their place at as they are called in 
I fome parts of Scotland, the biddies, and in others the 
]: jlaves. They are compofed of llrong threads, llretched be- 

tween two horizontal bars, an upper and a lower. The 
threads of one lam are fo dilpofed as to pafs between the 

j upper threads of the warp, while they admit the lower threads 
r to pafs through loops ot fmall holes in them, and the dilpo- 

fition ot the threads of the other lam is fuch, that while they 
| pafs between the lower threads of the warp, they admit the 

upper threads to pals through the fmall holes juft mentioned. 
| The lams are fufpended from the .crofs bar or lam-bearer 

HH, -by means of ropes », n palling from the upper bars of 
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the lams over the pulleys at EE, and balanced by weights Weaving, 
at the other ends. From the lower bar of each lam or hid- 
die a rope pafles to the treadles or moveable bars at O O; fo 
that when a foot prelfes a treadle, the lam faftened to it 
finks, while the other rifes bv means of the balancing 
weight iufpended from the pulley at E. The workman 
then throws in the woof by means of the fhuttle, and clofes it 
by one or two ilrokes of the lay ox batten, of which WB,WB 
are called the /words, CC the cap, or in Scotland the upper 

Jheli, DD the block or under Jhell, and PP the reed or comb 
contained between thefe fhells. LL is the bench on which 
the workmen lit; for the loom which our figure reprefents 
is conftrudked for weaving cloth of fuch a breadth as to re- 
quire two workmen, who have their quills in a box d on the 
middle of the bench on which they fit. Between the work- 
mens bench and the batten or lay is the breajl-bar I, I, a 
fmooth fquare beam, in which there is an opening to let the 
web through as it is wove. From this opening the web SS 
paffes to the knee roll or web beam GG, round which it is 
rolled by means of the (pokes, vffible in the figure, .and kept 
from being unrolled by a wheel with teeth and clench, vffi- 
ble likewite in the figure. In fome looms the web palfes 
from the knee-roll to the wooden Irame X, to be dried as it 
is wove. Oppofite to the breall-bar, and on the other fide 
of the batten or lay, is the cane-roll or yarn-beam, on which the 
warp is rolled when put into the loom, and from which it 
is gradually unrolled as the work proceeds. TT are bob- 
bins filled with yarn of the warp to mend Inch threads of it 
as may be broke in the weaving ; and B B £ are clues of 
the fame kind of yarn with the borders of the warp, to 
mend fuch threads as may there be broken. 

Fig. 2. reprefents the common fhuttle with the vacuity 
in the middle, in which the qeill with the woof is placed on 
a fpindle or axis. As this fhuttle is thrown with one hand 
in at one fide of the warp, and received with the other hand 
at the other fide, it is obvious, that when the web is of a 
breadth too great for a imn to reach from one fide of it to 
the other, two workmen mull be employed and much time 
loll. To remedy this inconveniency, a new ffiuttle has, in 
this country, been lately brought into very general ufe, and 
called dsxz flyingJhuttle, becaufe it flies through the warp 
with wonderful rapidity on two fleel rollers RR (fig. 3.) 
This fhuttle is not thrown with the hand, but moved back- 
wards and forwards by a very fimple piece of machinery, 
of which fig. 4. will give the reader a fufficiently accurate 
conception. To each end of the batten or lay L. is faften- 
ed a kind of open box B, b, with the bottom or horizontal 
fide exadlly on a level with the. threads of the warp of the 
intended web. In each of thefe boxes is a vertical piece of 
wood D, d, of confiderable thicknefs, called a driver. This 
driver is moved eafily on an iron fpindle or axis from one end 
of the box to the other by means of a {lender rope CCCD, and 
a handle H is feen in the figure. When the weaver is to'be- 
gin his work, he lays the (buttle 011 its rollers in the box B 
with the iron tip T (fig. 3.) touching, or almoft touching, 
the driver D (fig. 4.) Then moving the handle H, with a 
fudden jerk, towards the box b, the driver D forces the (hut* 
tie with a rapid motion thro’ the warp till it ftrikes d, which 
is impelled by the broke to the further end of the box b. 
The two drivers D and d have now changed their pofitions 
in their refpedlive boxes ; fo that the driver which was at 
the front of its box before, is now at the farther end of it, 
and vice verfe. Then by a (udden jerk of the hand towards 
B the ffiuttle is driven back till it llrike D ; and thus is the 
work continued without the weaver having occafion ever to 
llretch his arms from one margin of the web to the other. 
That the Ihuttle may not, by the unlleadinefs of the work- 
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w*n,6 band, be driven zig-zag through the warp or out of 
the place in which it ought to move, the guiding or driving 
rope CCCD is made to pafs through fmooth holes or loops 
C, C, at the ends of the ropes EC, EC, fufpended either 
from the crofs bar on the top of the loom or from the fwords 
of the batten. 

This (buttle, we (hould think, a great improvement in 
every kind of weaving loom, though fome of the older 
tradefmen, with whom we have converfed on the fubjed, con- 
tend, that it is valuable only in what they call light work, 
fuch as cotton or linen cloth, or when the web, if woollen, 
is very broad. 

WEB, a fort of tiflue or texture formed of threads inter- 
woven with each other; iome whereof are extended in 
length, and called the warj> ; others are drawn acrofs, and 
called the ivoof. 

WEDGE, oneofthemechanicalpowers. SeeMECHANics. 
WEDNESDAY, the fourth day oi the week, (o called 

from a Saxon idol named Wo(kn> luppofed to be Mars, 
worftu'pped on this day. 

jJh-lVEDNEsruiY, the firft day of Lent, fo called from the 
cuftom obferved in the ancient Chriftian church of penitents 
expreffmg their humiliation at this time, by appearing in 
fack-cloth and a(hes. 

WEED, a common name for all rank and wild herbs, 
that grow oi themfelves, to the detriment of other ufeful 
herbs they grow among. 

Weed, in the miners language, denotes the degeneracy of 
a load or vein of fine metal into an uielefs marcafite. 

Weeds, alfo denote a peculiar habit, worn by the re- 
lifts of perfons deceafed, by way of mourning. 

WEEK, in chronology, a divifion of time comprifing 
feven days. See Planetsiry JDays and Sabbath. 

PaJjlon-WhER, or the Holy Week, is the lad week in 
Lent, wherein the church celebrates the myftery of our Sa- 
viour’s death and pafiion. 

Week or Wycx, in geography, a parliament and port- 
town of Scotland, in the (hire of Caithneis. W. Long. 3. 
2. N. Lat. 58. 30. 

Weeks Ember, See Ember. 
Feaft of Weeks. See Pentecost. 
WEEVEL, Method of defraying. See Granary. 
WEEVER, in ichthyology. See Trachinus. 
WEEVIL, in /oology, a fpecies of curculio. See Cur- 

CULIO. 
WEIGH, a weight of cheefe, wool, &c. containing 256 

pounds avoirdupois. Of corn, the weigh contains 40 bu- 
fhels ; of bailey or malt, fix quarters. In fome places, as 
Effex, the weigh of cheefe is 300 pounds. 

WEIGHING, the aft of examining a body in the ba- 
lance to find its weight. 

Weighing Anchor, is the drawing it out of the ground it 
had been caft into, in order to fet fail, or quit a port, road, 
©r the like. 

WEIGHT, in phyfics, a quality in natural bodies, 
whereby they tend downwards towards the centre of the 
earth. Or, weight may be defined in a lefs limited manner, 
to be a power inherent in all bodies wheieby they tend to 
fome common point, called ihz 'centre of gravity, or, to 
fpeak more accurately, to one another : and that with a 
greater or lefs velocity, as they are more or lets denfe, or 
as the medium they pafs through is more or lefs rare. See 
Mechanics. 

Weight, in commerce, denotes a body of a known 
weight appointed to be put in the balance againit other 
bodies whole weight is required. 

The feeurlty of commerce depending, in * good meafurc, 
on the jultnefs of weights, which are ufually of lead, iron, 
or brafs, mod nations have taken care to prevent the fal- 
fification thereof, by (lamping or marking them by proper 
officers, after being adjufted by fome original ftandard. 
Thus, in England, the ftandard of weights is kept in the 
exchequer by a particular officer, called the e/erh of the mar- 
ket. 

Weights may be diftinguifhed into ancient and modern. 
I. Ancient Weights, 

I. Thofe the ancient Jews, reduced to the Englifi* 
troy weight, will (land as in the fallowing table; 

Shekel 
lb. 
O 

60 

3000 

Man eh 

50 Talent 

oz. dwt. gr. 
o 9 

3 6 I0r 

113 10 i T04 

2. Roman weights, reduced to Englifh troy weight, 
will (land as in the tallowing table : 

Lentes_ 
oz. dwt. 
O O 

I 2 

24 

72 

96 

I44 

192 

57<> 

6912 

Siliquae 

l8 

24 

36 

*44 

1728 

Obolus a o 

f?r- 
Cl s? 
°Ti3f 

3tt 

9t5T 

16 

48 

Scriptulum O 18 

24 

288 

Drachma 

Sextula 

96 

Sicilicus 

Duella 

of 

4 *3f 

o 6 if 

o 1*8 if 3 jUncia 

48 36ji 2| Libra 10 18 13f 

The Roman ounce is the Englifh avoirdupois ounce, which 
they divided into 7 denarii, as well as 8 drachmas. 

3. Attic Weights. 
Englifh Tr y Weight. 

Drachma 

100 

6000 

Mina 

60 Talent 

lb. oz. dwt. gr. 
0 0 2 16.9 

I I IO 10 

67 7 5 © 

II. Modern Weights. 
1. Englifh Weights. —EAr Renardfon, in a phper puhlifhed 

in the Philolophical Tranfaftions, has proved, that at firft 
there was but one weight in England, and that this was the 
avoirdupois. Troy weight was introduced in the time of 
Henry VII: At prefent, both the troy and avoirdupois 
weights are ufed in England. Troy weight feems to have 
derived its name from Troyes, a town in France, where a 
celebrated fair was kept. It is. ufed for weighing gold, 
(ilver, jewels, filk, and all liquors. The avoirdupois is ufed 
for weighing other things. 



W E I W E I 
Tjbw of Troy Weight, as ufed by the 

—f Gold/miths, i^fc, Apothtcarks, 
Orains* Grains. 

[ s57 1 
Half-ounce, 

24 

480 

>-760 

Penny-weight, 

20 Ounce. 

240 12 Pound. 

20 

60 

480 

5760 288 

Scruple. 9 

Dram. 3 

24 8 

96 

Ounce. § 

12 Pound. 

The troy pound in Scotland, which by ftatute is to be 
the fame as the French pound, is commonly fuppofed equal 
to 15 ounces and three quarters troy Englifh weight, or 

I 7560 grains. But by a mean of the ftandards kept by the 
! dean-of-guild of Edinburgh, it weighs 7599-3-T or 7600 
! grains. 

Table, of Avoirdupois Weight* 
Drams. 

16 

256 

7168 

28672 

573440 

An ounce. 

A pound. 16 

448 

1792 

3584° 

28 

112 

2240 

A quarter. 

A hundred. 

A ton. 80 20 

24 

72 

576 

4608 

Penny-weight, 

24 

192 

Gros. 

8 

64 

0216 384 128 16 2 Pound 

Ounce, 

8 Marc. 

Weight. 

16 

32 

3200 
Y- 

Ounce. 

2 

4 

8 

16 

Half-quarter pound. 

Quarter-pound. 

4 

1600 8co 400 

Half pound. 

Pound- 

100 Quintal, 

The avoirdupois pound is equal to 7004 troy grains, the 
- avoirdupois ounce to 437.75 grains ; and it follows of con- 

iequence, that the troy pound is to the avoirdupois pound 
as 88 to 107 nearly; for as 88 to 107, fo is 5763 to 
7003.636 : that the troy ounce is to the avoirdupois ounce 

I as 80 to 73 nearly; for as 80 to 73, fo is 480 to 438. 
An avoirdupois pound is equal to 1 lb. 2oz. 11 dwts. 20 gr. 
troy; a troy ounce is equal to ioz. 1.55dr. avoirdupois; 
an avoirdupois dram contain 27.34375 grains ; 175 troy 
pounds are equal to 144 avoirdupois pounds. 

The moneyers have a peculiar fubdivition of the grain 
trey; thus, 

Grain "x /” 20 Mites, 
rru N Mite f . N 24 Droits. 
Thedr>ro;t C mt0 3 20 Penots. 

C Periot 3 C 24 Blanks. 
The Eaglifh weights are ufed in the United Provinces ef 

America. 
2. French Weights.—Different weights were formerly ufed 

in molt of the different provinces of France; we believe that 
they have lately undergone feveral alterations; a project of 
this kind is given in the article Revolution of France. Be 
that as it may, a knowledge of the ancient weights of that 
country is of importance on account of the books in which 
they are ufed. The Paris pound contains 16 ounces, and is 
divided two ways. 
Grains. 

The weights of the firft divition are ufed to weigh gold, 
filver, and the richer commodities ; and the weights of the 
fecond divifion for commodities of lefs value. 

The Paris 2 marc, or pound weight, is equal to 7560 
grains troy, and the Paris ounce equal to 472.5 grains 
troy. 

lb. oz. dwt. gr. 
The Paris pound = x 315 o troy 
The Paris ounce o o 19 16.5 troy. 

A grain troy = 1.2186507 of a Paris grain. 
But the pound was not the fame throughout France. At 

Lyons, e. gr. the city pound was only 14 ounces ; fo that 
100 Lyons pounds made only 86 Paris pounds. But be- 
fide the city pound, they had another at Lyons for filk, 
containing 15 ounces. At Thouloufe, and throughout the 
Upper Languedoc, the pound was 13 ounces and a half of 
Paris weight. At Marfeilles, and throughout Provence, 
the pound was 134 ounces of Paris weight. At Rouen, befide 
the common Paris pound and marc, they had the weight 
of the vicomte ; which was 16 ounces, a half, and five-fixths 
of the Paris weight. , The weights enumerated under the 
two articles of Englifh and French weights are the fame 
that are uled throughout the greateft. part of Europe ; only 
under fomewhat different names, divifions, and proportions. 

French weights are ufed in all the French American fettle* 
ments. 

3. Dutch Weights.—The weight ufed in Amflerdam and 
all over Holland is called Troy weight, and is exactly the 
fame with that ufed at Bruffids. The Dutch weights are 
as follows ; 

Deuskens. ‘ 

16 

512 

10240 

8192c 

Troy ken. 

VierKng. 

256 

5120 

40960 

128 

2560 

20480 

As. 

32 

640 

512- 

Angle. 

20 

160 

Ounce. 

8 (Marc 

The marc is equal, according to M. Tillet, to 4620 
French grains. 

The Amlterdam pound ufed in commerce is divided inta 
26 ounces, 32 loots, or 128 drachms. This pound con- 
tains 2 marcs troy, and ought therefore to weigh only 
10240 as : but it weighs 10280 ; fo that it is a little hea^- 
vier than the troy poutid of Amfterdam : 256 lb. of com- 
merce are equal to 257 lb. troy of Holland. 1 wo diffe- 
rent pounds arc ufed by apothecaries; the one containing 2. 
marcs, the other only I*. The krft. is called arj'tmc pound 

weight y 
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Weight, weight; it contains 16 ounces, the ounce 8 drachms, the 

drachm 8 fcruples, the fcruple 20 grains. The fecond is 
called the apothecary's pound ; it is divided into I 2 ounces, 
or 24 loots. Three arfenic pounds are equal to 4 apothe- 
cary’s pounds. 

The Dutch done 
The Lifpundt, or LI. 
The hundred weight 
The Schippondt, or Sch. lb. 

8 commercial lb. 
*5 
100 
300 

4. Spanifh Weights.—The marc ol Cadile, ufedfor weigh- 
ing gold and filver, is divided as follows ; 

Grains (gold weight). 

12 

124 

37t 

75 

96 

Grain (filver weight). 

600 

36 

Tomine (gold weight). 

Fomine (filver weight). 

3 Adarme. 

72 

92VV 

576 

3t 

50 

n x 7 
7^T 

48 

2 

2J4 

Ochava. 

16 

48004608 400 384128 64 50 8 (Marc. 

Caftellano. 

Ounce. 

The marc, according to Tillet, is equal to 7 oz. 4 gros, 
8 grains French, which is equal to 4785 as of Holland 

' One hundred marcs of Caftile = about 934- marcs of Hol- 
land ; 100 marcs of Holland =2 107 marcs of Caftile. Me- 
dicines are fold by the fame marc ; but it is divided diffe- 
rently, containing 8 ounces, 64 drachms, 192 fcruples, 384 
obolos, XI52 cara&eras, 4608 grains. 

The Spanifti commercial pound is divided into two 
.marcs, called marcs of Tejo, each of which is equal to the 
marc of Caftile. This pound is divided into 16 ounces, 256 
adarmes, 9,216 grains. 

5. Weights of Portugal.—The Lifbon marc for eflaying 
filver con fills of 12 deniers, and the denier of 24 grains. 
The marc of Portugal for weighing gold and filver is equal, 
according to Tillet, to 7 ounces, 34- gros, and 34 grains 
French, which makes 4776 as of Holland ; fo that it is ex- 
actly the fame with the Lifbon pound. It is divided into 
8 ounces, 64 outavas, 192 fcruples, 4608 grains. 

The pound confifls of 2 marcs, 16 ounces, or 96 outavas. 
The arroba of 32 lb. the quintal of 4 arrobas, or 128 lb. 
100 Oporto pounds make 87-t-th pounds of commerce of 
Amfterdam. 

6. Weights of Italy.— Genoa. Two kinds cf weights 
are ufed at Genoa, the pefo grofjo (heavy weight), and the 
pefo fottile (light weight) : the latter is ufed for weighing 
gold and filver, the former for other things. The pound 
of the pefo fottile is equal, according to Tillet, to 1 marc, 
2 ounces, 2x gros, 30 grains French. It is divided into 8 
ounces, the ounce into 24 deniers, and the denier into 24 
grains. The pound of the pefo groffo is equal to 1 marc, 
2 ounces, 3 gros, 5 grains, French. It is divided into 12 
ounces: 
The cantaro r= 100 lbs. pefo groffo. 
The rubbo 22: 25 lbs. 
The rotolo 2= 14 lb. 
IOO lbs. pefo groflb = 64-f lb. of commerce of Amfterdanu 
ICO lbs. pefo fottile 22: 129 marcs troy of Holland. 

Rome. The Roman pound confiils of 12 ounces, the 
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ounce of 24 deniers, the denier of 24 grains. The Roman Wei-ht, 
pound, according to Tillet, is equal to x marc, 3 ounces 
4- gros, 14 grains, French. 

Venice. The marc for weighing gold and filver contains 
8 ounces, 32 dpiarti, 1152 carati, or 4608 grani. An 
hundred marcs uf Venice 22: 974- marcs troy of Holland, 
too marcs of Holland — 103 of Venice. In Venice they7 

alfo ufe a pefo greffo and pefo fottile. 100 lbs. pefo groflb 22 
944. commerical lbs. of Amfterdam. 100 lbs. peio fottile 25 
614- ditto. 

"7. Swedlfh Weights.—The marc for weighing gold and 
filver is equal to 16 lods, 64 quentins, or 4384 as. The. 
pound of 32 lods, ufed for weighing food, is equal, accord- 
ing to Tillet, to 1 marc, jounces, 7 gros, 8 grains French, 
which makes 88484 as troy of Holland. This anfwers 
exablly to the weight of the different pounds, as fixed in 
Sweden, viz. 8848 as = the pound for weighing articles 
of food ; 782lT

7
T

5
T as =2 marc ufed in the mines ; 745oT4f 

as 2= marc ufed in towns and in the country ; 70784 
as 2= marc ufed for weighing iron ; 7416 as — pound ufed in 
medicine. 

The fkippund 2= 400 lbs. for weighing food. 
The centner 2= 120 lbs. 
The waag =2 i6y lbs. 
The ften 22 32 lbs. 
The Swedifh as 22: 1 as of Holland troy. 
8. German Weights. — Vienna. The marc of Vienna for 

weighing gold and filver is divided into 16 loths,'64 quin- 
tals, or 256 deniers or pfenings ; the loth into 4 quintals, 
or 16 pfenings. This marc, according to Tillet, is equal 
to I marc, 1 ounce, 1 gros, 16 grains, french, =2 5831 as 
troy Holland. The pound of Vienna is divided into 2 marcs, 
or 4 viertings; the mark into 8 ounces, 16 loths, 64 quin- 
tals, or 266 pfenings. 

Hamburgh. The marc for eflaying gold is divided into 
24 carats ; the carat into 12 grains. The marc for filver is 
divided into 16 loths, and the loth into 18 grains. Thefe 
marcs confift each of 288 grains, and are thesefore equal. 
This marc, ufed in Hamburg for gold and filver, is the marc 
of Cologne, which is equal, according to Tillet, to 7 ounces, 
5 gros, 74. grains, French, 2= 4866 as troy of Holland. It 
is divided into 8 ounces, 16 loths, 64 quentins, 256 pfe- 
nings, 4352 efehes, or 655 36 richt pfenings theile. The 
apothecary pound ufed in Hamburgh, and almoft all Ger- 
many, is divided into 12 ounces, 96 drachms, 288 fcruples, 
or 5760 grains; an ounce is equal to 621 as of Holland. The 
pound of commerce is equal, according to Tillet, to 10085 
as of Holland ; for half a pound is equal to 7 ounces, 7 gros, 
23 grains, French. This pound is divided into 16 ounces, 
32 loths, 128 quentins, or 512 pfenings. 

9. Ruffian Weights.—The berckowitz 22 400 lbs. 
The poud - - 2= 40 lbs. 

The pound is divided into 32 loths, or 96 folotnuks. 
One hundred Ruflian lbs. = 1664-marcs, or 824 lbs. of 
Amfteidam. One hundred lbs. of commerce of Amfter- 
dam 2: i2o|th lbs. of Rufiia. 

10. Weights ufed in the feveral parts of ft fa, the Eaf 
Indies, China, Perfa, &c.—-In Turkey, at Smyrna, &c. they 
ufe the batman, or battemant, containing 7f occos ; the oc- 
co contains 4 chckys or pounds, each of which, according 
to Tillet, is equal to 1 marc 2 oz. 3 gros. 28 gr. French. 
The Turkiftt weights are divided as follows : 
Camara?. Batmans. Occo?. Rotolos. Chekis. Merealc. Drachms, 

7i 
1 

44 2= 100 
6 =2 i3tt = 

2t | - 

76 22117334 2=17600 
24 2= 1600 22 2400 
4 — 2664 2= 400 
a T#= U7f = 
I 2= 664 = 

J 76 
100 

I T 
At 

1 
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it At Aleppo there are three forts of rottos ; the firft 720 
“^{Irachms, making about 7 pounds Englifh, and ferving to 

weigh cottons, galls, and other large commodities; the 
fecond is 680 drachms, ufed for all filks but white ones, 
which are weighed by the third rotto of 700 drachms. At 
Seyda the rotto is 600 drachms. 

The other ports of the Levant not named here, ufe fome 
of thefe weights; particularly the occa, or ocqua, the rot- 
toli, and rotto. 

The Chinefe weights are the piece for large commodi- 
ties ; it is divided into 100 catis, or cattis ; though fome fay 
into 125 ; the cati into 16 taels, or tales ; each tael equiva- 
lent to of an ounce Englifh, or the weight of 1 rial and 
Ttj and containing 12 mas, or maffes, and each mas 10 con- 
drins. So that the Chinefe piece amounts to 137 pounds 
Englifh avoirdupois, and the cadi to 1 pound 8 ounces. 
The picol for fdk containing 66 catis and d ; the bahar, ba- 
kaire, or barr, containing 300 catis. 

Tonquin has alfo the fame weights, meafures, &c. as 
China. Japan has only one weight, viz. the cati ; which, 
however, is different from that of China, as containing 20 
taels. At Surat, Agra, and throughout the ftates of the 
Great Mogul, they ufe the man, or maund, whereof they 
have two kinds ; the king’s man, or king’s weight; and 
the man [imply ; the firfl ufed for the weighing of common 

|provifions, containing 40 feers, or ferres; and each feer a 
juft Paris pound. 'The common man, ufed in the weigh- 
ing of merchandife, confifts likewife of 40 feers, but each 
leer is only eftimated at 12 Paris ounces, or ^ of the other 

| feer. 
The man may be looked upon as the common weight of 

the Eaft Indies, though under fome difference of name, or 
rather of pronunciation ; it being called mao at Cambaya, 
and in other places mein, and maun. The feer is properly 
the Indian pound, and of univerfal ufe ; the like may be faid 
of the bahar, tael, and catti, above mentioned. 

The weights of Siam are the piece, containing two fhans 
or cattis; but the Siamefc catti is only half the japanefe, the 
latter containing 20 taels, and the former only 10 ; though 
lorne make the Chinefe catti only 16 taels, and the Sia- 
mefe 8. The tael contains 4 baats or ticals, each about a 

aris ounce ; the baat 4 felings or mayons; the mayon 2 
fouangs; the fouang 4 payes ; the paye 2 clams ; the fom- 
paye half a fouang. 

It is to be obferved, that thefe are the names of their 
coins as well as weights ; filver and gold being commodities 
there fold, as other things, by their weights. 

In the ifle of Java, and particularly at Bantam, they ufe 
the ntan, which amounts to near 3 Dutch pounds. In Gol- 
conda, at Vifapour, and Goa, they have the furatelle, con- 
taining 1 pound 14 ounces Engllfh ; the mangalis, or man- 

j gelin, for weighing diamonds and precious Hones, weighing 
at Goa 5 grains, at Golconda, &c. 5J grains. They have 
alfo the rotolo, containing 14J ounces Englifh ; the metri- 
ol, containing the fixth part of an ounce ; the wall for pia- 

fires and ducats, containing the 7 3d part of a rial. 
In Perfia they ufe two kind’s of batmans or mans ; the 

| 3ne called tahl or cheray which is the king’s weight, and the 
oihtr batman of Tauris. The firft weighs J3 pounds 10 
ounces Englifh ; the fecond 6y pounds. Its divifions are 
the ratel, or a 16th ; the derhem, or drachm, which is the 
yoth ; the mefchal, which ia half the derhem ; the dung, 

I which is the fixth part of the mefchal, being equivalent to 
5 carat grains; and', laftly, the grain, which is the fourth 

I part of the dung. They have alfo the vakie, which exceeds 
i little our ounce ; the fah-cheray, equal to the 1 170th part 
of the derhem ; and the toman, ufed to weigh out large pay- 
ments of money without telling ; its weight is that of 5a 
ibsCs, 
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ll, IFeights at Cairo in Egypt. —Almoft every kind of Weight, 

goods has its own weight; thefe are regulated by the canta- 
ren or principal weight. 

Rotels. 
The ordinary cantaren, or hundred weight, weighs 100 
The cantaren of quickfilver and tin • 102 

coffee, wine, and iron - 105 
ivory - - 100 
almonds and other fruits - 115 
woods for dying - 120 
arfenic and other drugs - 125 
minium and cinnabar - 130 
gum-arabic, aloes, and other aro- 

matics - - 133 
The rotel or rotoli is nearly equal to the pound of Mar- 

feilles ; 108 lbs. of Marfeilles are equal to 1 10 rotels. The 
Marfeilles pound confifts or 13 ounces of Paris ; fo that 
100 lbs. of Marfeilles are equal to 81 lbs. Paris, and 100 lbs. 
Paris = 123 lbs. of Marfeilles. 

We lhall fubjoin here Mr Fergufon’s table for comparing 
the Englifh avoirdupois pound with foreign pounds : 
London pound 
Antwerp 
Amfterdam 
Abeville 
Ancona 
Avignon 
Bourdeaux 
Bologna 
Bruges 
Calabria 
Calais 
Dieppe 
Dantzie 
Ferrara 
Handers 
Geneva 
Genoa, grofs 

1.0000 
1.04 
1.1111 
1.0989 
0.78 
0.8928 
1.0989 
0.8 
1.0204 
o-73 
o-9345 
j .0989 
0.862 
c.75 
°-9433 
1.07 
0.7 

Hamburgh 
Lilbon 
Leghorn 
Norimberg 
Naples 
Paris 
Prague 
Placentia . 
Rochelle 
Rome 
Rouen 
Seville 
Thouloufe 
T urin 
Venice 
Vienna 

Traits. 

1.0865 Fergufcn 3 
I, j 3 j Tables and 
0.75 

0.71 
1.1235 
1.2048 
0.72 
0.8928 
c.7874 
1.1089 
0.9259 
0.8928 
0.82 
i.c6 
1.23 

In order to fiiow the proportion of the feveral weights 
ufed throughout Europe, we fiiall add a reduction of them 
to one ftandard, viz. the London pound. 

The 100 lb. of England, Scotland, and Ireland are equal 
to 

lb. 
91 

96 
88 

106 
9° 

107 
1 r3 

81 
93 
89 
96 

137 
132 
M3 
152 
M4 
97 

104 
96 

112 
107 
89 

8 of Amfterdam, Paris, &c. 
8 of Antwerp or Brabant, 
o of Rouen, the vifcounty v/eight. 
o of Lyons, the city weight, 

of Rochelle. 
of Tholoufe and. Upper LaoguedoCo 
of Marfeilles or Provence, 
of Geneva, 
of Hamburgh 
of Francfort, See. I 
of Leipfic, &c. 
of Genoa. 
of-Leghorn, f 
of Milan. , 
of Venice. 

1 o of Naples, 
o of Seville, Cadiz, &c, 

13 of Portugal. 
5 of Leige. 
y of Rulfia. 

■5-3. of Sweden. 
T of Denmark. - 

A curious weighing machine was fome time ago invented 
by M. Kanin of Paris, whereby the weights of the principal 

eoum. 

9 
11 
o 
7 
5 
7 
1 
4 

11 
11 
o 
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Weight, countries m Europe, and the relative proportions they bear 

-—v each other, are thown at one view, tor this he receivec 
a bounty of 20 guineas from the bociety inilituted at Lon- 
don for the Encouragement of Arts, Manufadures, and 
Commerce. We (hall infert a defcription and figure of this 
ingenious machine. 

Phte Figure 1. reprefents the back of the machine, which be- 
oxis-vui. ing iufpended by the ring A, and a weight hung to the 

hook B, the fpring C, C, C, made fait by ftrong fcrews at 
g, is drawn downwards; and the bar F), having a rack 
thereon at e, turns the pinion/, in proportion to the weight 
of the body hanging thereto. Figure 2. fhows the face of 
the machine, on which are a number of concentric circles, 
and the weights of feveral countries of Europe engraved 
thereon, as exprefied by the words on a line with them. In 
the centre of this face is a ring fixed to the fmall plate, 
turned by the jiinion/, fhown at figure 1. From this ring 
a hand proje&s, which, by the turning of the pinion, pointo 
to fuch part of the circle as is marked with the weight, 
hung to the hook B .; and thereby Ihows what weight of 
any of the countries mentioned, is equal to the pounds troy 
of London, which are engraved on the outer circle, or to 
the pounds avoirdupois, which are engraved on the fecond 
circle, and fo of the reft. A Aider moves on the hand, 
which may be brought to any of the circles at pleafure, in 
order to point out the relative weight with greater preci- 
fion. . . 

Many attempts have been made to introduce an uniformi- 
ty of weights and meafures into the commercial world ; but 
hitherto they have all failed. Fhe accomplifhment of fuch 
an undertaking would be of infinite advantage to mankind, 
and certainly claims the molt ferious attention of thofe wrho 
by their fituation can alone bring it about. The underta- 
king is indeed difficult, but furely not impoffible. Some- 
thing of this kind has lately been attempted in France ; and 
if it fucceed, as the method is fimple, and exceedingly vvell 
adapted for calculation, it furely deierves to be imitated. See 
ji f solution of France. 

Weigh? of Air. See Pneumatics, n^ 14—19. 
Regulation of Weights and Meafures, is a branch of the 

king’s prerogative. See Prerogative and Measure. 
As weight and meature are things in their nature arbitra- 

ry and uncertain, it is therefore expedient that they be re- 
duced to lb me fixed rule or ftandard : which ftandard it is 
irnpoflible to fix by any written law or oral proclamation ; 
for no man can, by words only, give another an adequate 
idea of a foot rule, or a pound weight. It is therefore ne- 
ceffary to have recourfe to fome vifible, palpable, material 
ftandard ; by forming a comparifon with which all wc ights 
and meafures may be reduced to one uniform fize ; and the 
prerogative of fixing this ftandard, our ancient law vefted in 
the crown, as in Normandy it belonged to the duke. This 
ftandard w^as originally kept at Winchefter: and we find in 
the laws of king Edgar, near a century before the conqueft, 
an injunction that the one meafure, which was kept at Win- 
chtfter, ffiould be obferved throughout the realm. Moil na- 
tions have regulated the ftandard of meafures of length by 
comparifon with the parts of the human body ; as the palm, 
the hand, the fpan, the foot, the cubit, the ell {ulna or 
arm), the pace, and the fathom. But as thefe are of diffe- 
rent dimenfions in men of different proportions, our ancient 
hiftorians inform us, that a new ftandard of longitudinal 
meafure was afcertalned by king Henry tire Fir ft; who 
commanded that the ulna, or ancient ell, which anfwers to 
the modern yard, fhould be made of the exaCt length ot his 
own arm. And one ftandard of meafure of length being 
gained, all others are ealily derived from thence ; thofe of 
greater length by multiplying, thofe of lefs by dividing, that 

original ftandard, Thus, by the fiatute called eompofiio vL Uvijht 
narum et pertkarum, five yards and an half make a perch ; !! 
and the yard is fubdivided into three feet, and each foot into ^ 
12 inches ; which inches will be each of the length of three 
grains of barley. Superficial meafures are derived by fqua, 
ring thofe of length ; and meafures of capacity by cubing 
them. The ftandard of weights was originally taken from 
corns of wheat, whence the lowefl denomination of weights 
we have is ftill called a grain ; 32 of which are direfted, by 
the ftatute called compofitio menfutarum, to compofe a penny- 
weight, whereof 20 make an ounce, 12 ounces a pound, and 
fo upwards. And upon thefe principles the firit ftandards 
were made ; which, being originally fo fixed by the crown, 
their fubfequent regulations have been generally made by 
the king in parliament. Thus, under king Richard I. in 
his parliament holden at Weftminfter, A. D. 1197, it was 
ordained that there Ihould be only one weight and one mea- 
fure throughout the kingdom, and that the cuftody of the 
affize, or ftandard of weights and meafures. ffiould be com. 
mitted to certain perfons in every city and borough; from 
whence the ancient office of the king’s aulnager feems to have 
been derived, whole duty it was, for a certain fee, to mea- 
lure all cloths made for lale, till the office was abolilhed by 
the ftatute nth and 12th William III. c. 20. Inking 
John’s time this ordinance of king Richard was frequently 
difpenfed with for money ; which occafioned a provifion to be 
made for enforcing it, in the great charters of king John and 
his fon. Thefe original ftandards were called pondus regis, 
and menfura domini regis, and are directed by a variety of 
fubfequent ftatutes to be kept in the exchequer chamber, by 
an officer called the clerk of the market, except the wine gal- 
Ion, which is committed to the city of London, and kept in 
Guildhall. 

The Scotufh ftandards are diftributed among the oldeft 
boroughs. The elwand is kept at Edinburgh, the pint at 
Stirling, the pound at Lanark, and the firlot at Linlith. 
gow. 

Various ftatutes have been ena&ed for regulating and en- 
forcing an uniformity of weights and mealures; and by the 
articles of union, the Englifh ftandards are eftablilhed by law 
over all Great Britain. But the force of cullom is fo ftrong, 
that thefe ftatutes have been ill obferved, The Scottilh 
ftandards are ftill univerfally retained for many purpofes; 
and likewife a variety of local weights and meafures are ufed 
in particular places of both countries, which differ from the 
general ftandards of either. 

WELD, or Wold, in botany. See Reseda. 
WELDING-heat, in fmjthery, a degree of heat given 

to iron, &c. fufficient to make the furfaces of two pieces in- 
corporate upon being beaten together with a hammer. 

WANMANNIA, in botany : A genus of plants of the 
clafs oBandria, order monogynia, and arranged in the natural 
claffihcation with thofe plants the order of which is doubt- 
ful. The calyx is four-leaved, the corolla has four petals, 
and the capfule is bilocular and biroftrated. There are 
four fpecies, none of which are natives of Britain. 

WELL, a hole under ground, ufually of a cylindrical fi- 
gure, and walled with ftone and mortar: its ufe is to colled 
the water of the ftrata around it. 

Well, an apartment formed in the middle of a drip’s 
hold to inclofe the pumps, from the bottom to the lower 
deck. It is ufed as a barrier to preferve thofe machines 
from being damaged by the fri&ion or compreffion of the 
materials contained in the hold, and particularly to prevent 
the entrance of ballaft, &c. by which the tubes would pre- 
fently be choked, and the pumps rendered incapable of 
fervice. By means of this inclofure, the artificers may 
likewife more readily defeend into the hold, in order to ex- 

amine 
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- amine the Rate of the pumps, 
"re-quires. 
f U^Rii-’room of a Boat, the place in the bottom where the 
water lies, between the ceiling and the platform of the 
ftern-(beets, whence it is thrown out into the fea with 
a fcoop. 

Burning-Wfill. See Burning- Springs. 
Well of a B'i/hing-vtffely an apartment in the middle of 

the hold, which is entirely detached from the reft, being 
lined witli lead on every lide, and having the bottom there- 
of penetrated with a competent number of fmall holes, paf- 
fmg alio through the (hip’s floor; io that the falt-water run- 
ning into the well is always kept as fre(h as that in the fea, 
and yet prevented from communicating itfelf to the other 
parts of the hold. 

lFKLi.-hole, in building, is the hole left in a floor for the 
I flairs to come up through. 

WELLS, a city ©f Somerfetfhire, and fee of a bilhop ; 
| the bifhoo of Bath being alfo that of Wells.—It is fuppo- 

fed to take its name from the many fprings and wells that 
1 are near it. It is not very large ; but is adorned with 

I handfome buildings, both public and private. Its cathedral 
| is a very beautiful ftru&ure, adorned with images and car- 
ved ftone-work. The bifhop’s palace joins to the cathedral; 
and on the other (ide are the houfes for the prebendaries. 
In the market-place is a fine market-houfe, fupported by 

i pillars- It is governed by a mayor, and fends two members 
to parliament. The chief manufadture is knit hofe. W. 
Long. 2. 37. N Lat. 51. 12. 

WEN, a tumor or erccrefcence arifing on different parts 
of the body, and containing a cyftus or bag filled with fome 
peculiar kind of matter. See N^vus. 

WEREGILD, the price of homicide; paid partly to 
I the king for the lofs of a fubjedl, partly to the lord whofe 

vaffal he was, and partly to the next of kin of the perfon 
{lain. 

WERST, Wurst, or Ferf, a Ruffian meafure equal to 
3500 Englifh feet. A degree of a great circle of the earth 
contains about 104 werfts and a half. 

WERTURIAN or Uralian Mountains, a famous 
chain of mountains forming part of the boundary of Alia. 
It begins diftindtly (for it may be traced interruptedly far- 
ther iouth) near the town of Kungur, in the government of 
Kafan, in latitude 57. 20.; runs north, and ends oppofite to 
the Waygatz (trait, and rifes again in the ifle of Nova 
Zemlja. The Ruffians alfo call this range Semennoi Poias, 
or, the girdle of the world; from a fuppofition that it encir- 
cled the univerfe. Thefe were the Riphai mantes : Pars 
mundi damnata a natura rerum, et denfa merfa caligine $ ; of 
which only the fouthern part was known to the ancients, 
and that fo little as to give rife to numberleis fables. Be- 
yond thefe were placed the happy Hyptrborei, a fidtion mod 
beauti'ully related by Pomponius Mela. Moderns have not 
been behird-hand in exaggerating feveral circumftances rela- 
tive to thefe noted hills. Ylbrand Ides, who croffed them 
in his embaffy to China, aflerts that they are 5000 toifes or 
fathoms high ; others, that they are covered with eternal 
fnow. The laft may be true in their more northern parts ; 
but in the uiual paffages over them, they are free from it 
three or four months. 

The heights of part of this chain have been taken by M. 
I'Abhe d’Auteroche ; who, with many afiurances of his ac- 
curacy, fays, that the height of the mountain Kyria near 
Solikamflcaia, in latitude 6o°, does not exceed 471 toifes 
from the level of the fen, or 286 from the ground on which 
it (lands. But, according to M. Gmelin, the mountain 
Pauda is much higher, being 752 toifes above the fea. 
Erom Petevfburg to this chain is a vaft plain, mixed with 
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and repair them as occafion certain elevations or platforms, like iffands in the midft of Weflpy 

an ocean. The eaftern fide defeends gradually to a. great 
diftance into the wooded and moraffy Siberia, which Fcfti'ftji 
an immenfe inclined plane to the Icy Sea. This is evident 
from all the great rivers taking their rife on that fide, fome 
at the amazing diilance of latitude 46° ; and, after a courfe 
of above 27 degrees, falling into the Frozen Ocean, in la- 
titude 73. 30. The Yaik alone, which rifes near the fou- 
thern part of the eaftern fide, takes a fouthern diredtion, 
and drops into the Cafpian Sea. The Dwina, the Peczora, 
and a few other rivers in European Ruffia, (hew the incli- 
ned plane of that part. All of them run to the Northern 
Sea ; but their courfe is comparatively (hort. Another in- 
clination diredts the Dnieper and the Don into the Euxine, 
and the vaft Wolga into the Cafpian Sea. 

WESLEY (John), one of the mod extraordinary cha- 
racters that ever exifted; whether we confider him as a va- 
rious and voluminous writer, a zealous and indefatigable 
preacher, or the founder of the moil numerous fedl in the 
Chriftian world; was the fon of the Reverend Samuel Wef- 
ley, redtor of Epworth in the ifle of Axholme in Lincoln- 
(hire, and was born in that village in the year 1 703. His 
very infancy was diftinguifhed by an extraordinary incident. 
The parfonage-houfe at Epworth was burnt to the ground, 
and the flames had fpread with fuch rapidity, that few things 
of value could be laved. His mother, in a letter to her fon 
Samuel Wefley, then on the foundation at Weftminfter 
fchool, thanks God that no lives were loft, although for 
fome time they gave up Poor jfacky, as (he expreffes her- 
felf; for his father had twice attempted to refeue the child, 
but was beaten back by the flames. Finding all his efforts 
ineffedlual, he refigned him to Divine Providence. But 
parental tendernefs prevailed over human fears, and Mr 
Wefley once more attempted to fave his child. By fome 
means equally unexpedled and unaccountable, the boy got 
round to a window in the front of the houfe, and was taken 
out, by one manls leaping on the (boulders of another, and 
thus getting within his reach. Immediately on his refeue 
from this very perilous fituation the roof fell in. This ex- 
traordinary efcape explains a certain device, in a print of 
Mr John Wefley, engraved by Vertue, in the year 1745, 
from a painting by Williams. It reprefents a houfe in 
flames, with this motto From the prophet, “ Is he not a 
brand plucked out of the burning ?” Many have fuppofed 
this device to be merely emblematical of his fpiritual delive- 
rance; but from this circumftance it is apparent that it has 
a primary as well as a fecondary meaning ; it is real as well 
as allulive. This fire happened when Mr Wefley was about 
fix years old. 

In the year 1713 he was entered a fcholar at the charter- 
houfe in London, where he continued feven years under the 
tuition of the celebrated Dr Walker, and of the Reverend 
Andrew Tooke author of The Pantheon. Being eledled 
to Lincoln college, Oxford, he became a fellow of that col- 
lege about the year 1725, took the degree of Mailer of Arts 
in 1726, and was joint tutor with the Reverend Dr Hutchins 
the reftor. Fie diicovered very early an elegant turn for 
poetry. Some of his gayer poetical effufions are proofs of 
a lively fancy and a fine claffical tafte; and fome tranflations 
from the Latin poets, while at college, are allowed to have 
great merit. He had early a ftrong impreffion, like Count 
Zinzendorf, of his defignation to lome extraordinary work. 
This impreffion received additional force from fome domeilic 
incidents ; all which his aftive fancy turned to his own ac- 
count. His wonderful prefervation, already noticed, natu- 
rally tended to cherifh the idea or his being defigned by Pro- 
vidence to accomplifh fome purpofe or other, that was out 
of the ordinary courle of human events. The late Reverend 

5 O Samuel 
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Welley. Samuel Babcock, in a letter inferted in the Bibliotheca To- 
—^pographica Britannica, N° XX. fays, “ There were fome 

itrange phenomena perceived at the parfonage at Epworth, 
and fome uncommon noifes heard there from time to time, 
which he was very curious in examining into, and very par- 
ticular in relating. I have little doubt that he conflicted 
himfelf the chief ohjedt of this wonderful vifitation, in- 
deed his father’s credulity was in fome degree afFeAed by it; 
Jince he colle&ed all the evidences that tended to confirm 
the ftory, arranged them with fcrupulous exadtnefs, in a ma- 

' uufeript confifting of feveral fheets, and which is {till in be- 
ing. I know not what became of the ghoft of Epworth ; 
unlefs, considered as the prelude to the noife Mr John Wef- 
ley made on a more ample itage, it ceafed to fpeak when 
he began to aft.” v 

“ The dawn of Mr Wefley’s public miffion (continues 
Mr Badcock) was clouded with myfticifm; that fpecies of 
it which affefts filence and folitude ; a certain inexplicable 
introverfion of the naind, which abltrafts the paffions from 
all fenfible objefts; and, as the French Quietilts exprefs it, 
perfefts itfelf by an abforption of the will and inteileft, and 
all the faculties, into the Deity.” In this palpable obfeure 
the excellent Eenelon led himfelf when he forfook the (hades 
of Pindus, to wander in qutft of pure love with Madam 
Guyon ! Mr Wefley purfued for a while the fame ignis 

fatuus with Mr William Law and the Ghotl of De Renty. 
A ilate, however, fo torpid and ignoble, ill-hiked the aftive 
genius of this lingular man. His elaftic mind gained ftrength 
by compvefiion ; thence burking glorious, he paffed (as he 
himfelf ibmewhere fays) “ the immenfe chafm, upborne on 
an eagle’s wings.” 

The reading of the writings of this Mr William Law, 
the celebrated author of Chriftian Perfeftion, and of A Se- 
rious Addiefs to the Chriftian World, contributed moreo- 
ver, to lead Mr John Wefley and his brother Charles, with 
a few of their young fellow-fludents, into a more than com- 
mon ftriftnefs of religious life. They received the facra- 
ment of the Lord’s Supper every week ; obferved all the 
fails of the church ; vifited the prifons ; rofe at four in the 
morning ; and refrained from all amufements. From the 
exaft method in which they difpofed of every hour, they 
acquired the appellation of Methodijls; by which their fol- 
lowers have been ever lince diffinguiflred. 

But a more particular account of the origin of this feft, 
we (hall give from a celebrated publication. “ The Metho- 
difts (fays the editor of this work) form a very confrderable 
clafs, principally of the lower people in this country. They 
fprung up about fifty years ago at Oxford, and were foon 
divided into two parties; the one under the direftion of Mr 
George Whitfield, and the other under that of two brothers, 
John and Charles Wefley. Thefe leaders, and, if we ex- 
cept Mr William Law, founders of the Methodiils, were 
educated at Oxford, received epifcopal ordination, and al- 
ways profeffed themfelves advocates for the articles and li- 
turgy of the ellabliflied church; though they more com*- 
monly praftifed the diffenting mode of worfhip. But con- 
ceiving a defign of forming feparate communities, fuperior 
in fanftity and perfeftion to all other Chriffian churches, 
and imoreffed to a very considerable degree by a zeal of an 
extravagant and enthufiaft’c kind, they became itinerant 
preachers ; and, being excluded from moil of our churches, 
exercifed their minillry in private houfes, fields, &c. not only 
in Great Britain and Ireland, but alfo in America ; thus 
collefting a very confiderable number of hearers and prole- 
lytes, both among the members of the eftablilhed church 
and the diffenters. The theological fyftem of Mr Whit- 
field and his followers is Calviniftic ; {hat of Mr Wefley and 
kis diiciples Arminiaa; and the latter maintains the poffi- 

bility of attaining Tinlefs perfeftion in the prefent (late, w 
The fubordinate teachers of both thefe claffes of Methodiftj 
are generally men of no liberal education; and they pretend 
to derive their minifterial abilities from fpecial communica- 
tions of the (pirit. The Method ills of both parties, like 
other enthufiafts, make true religion to conlitt principally in 
certain affeftions and inward feelings which it is impoflihle 
to explain ; but which, when analyfed, feem to be media, 
nical in their fpring and operation; and they generally main- 
tain, that Chriitians will be molt likely to fucceed in the 
purfuit of truth, not by the diftates of reafon, or the aids 
of learning, but by laying their minds open to the direftion 
and influence of divine illumination ; and their conduft has 
been directed by impulfes.” 

Our readers will judge for themfelves, according to their 
various modes of education, and to the different lights in 
which they may refpeftively view the doftrines of our com- 
mon Chriffianity, whether this reprefentation of the origin 
of the Methodifls, and of their ditlinguifhing tenets, be ac- 
curate and juft.—Not prefuming to fit in judgment on the 
religious opinions of any man, we fhall only obferve, that 
an appellation originally given in reproach, has been gloried 
in ever fince by thofe who have diftinguilhed themfelves as 
the followers either of Mr Whitfield or of Mr Wefley. 
“ After the way called Metbodifm, fo worihip they the God 
of their fathers.” But the ridicule and contempt which 
the fingularity of their conduft produced, both John and 
Charles Wefley were well qualified to bear. They were 
not to be intimidated by danger, aftuated by intereft, or 
deterred by difgracc. 

The boundaries of this ifland were ioon deemed bv Mr 
Wefley too confined for a zeal which difplayed the piety of 
an apoftle; and of an intrepidity to which few miffionaries 
had been iuperior. In 1735 he embarked for Georgia, one 
of our colonies, which was at that rime in a flate of politi- 
cal infancy ; and the great objeft of this Voyage was to- 
preach the gofpel to the Indian nations in the vicinity of 
that province. He returned to England in 1737. Of his 
fpiritual labours, both in this country and in America, he 
himfelf has_ given a very copious account, in a feries of 
Journals, printed at diffetent periods. Thefe journals drew 
upon our laborious preacher and his coadjutors fome fevere 
anitnadverfions from two right reverend prelates; Dr George 
Laving ton bifhop of Exeter, and Dr William Warburton bi- 
flrop of Gloucefter. The former publiflied, in three parts, 
The Enthufiafm of the Methodifts 'and Papifts compared; 
the third part of this performance containing a perfonal 
charge of immoral conduft. Mr Wefley, in his vindica- 
tion, publifhed a letter to his Lordfhip, which produced a 
reply from the latter. 

Bifhop Warburton’s attack is contained in his celebrated 
treatife, entitled The Doftrine of Grace : or, The Office 
and Operations of the Holy Spirit vindicated from the In- 
fults of Infidelity, and the Abufes of Fanaticifm: conclu- 
ding with fome thoughts, humbly offered to the confidera- 
tion of the Eftabliffied Clergy, with regard to the Right 
Method of defending Religion againfl the Attacks of ei- 
ther Party; 2 vols, fmall 8vo, 1762. There is much acute 
reafohing, and much poignant and fprightly wit, in his 
Doftrine of Grace ; but there is too much levity in it for a 
grave biffiop, and too much abufe for a candid Chriftian. 
On this occafion, Mr Wefley publiffied a letter to the bi- 
fnop, in which, with great temper and moderation, as well 
as with great ingenuity and addrefs, he endeavoured to 
fhelter himfelf from his Lordffiip’s attacks; not only under 
the authority of the Holy Scriptures, but of the church it- 
felf, as by law eftablifhed. 

Oa his return from Georgia, Mr Wefley paid a vifit to. 
Count 
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Count ZxnzendorF, the celebrated founder of the feet of 
Moravians, or Hernhutters, at Hernuth in Upper Lufatia. 
In the following year he appeared again in England, and 
with his brother Charles, at the head of the Methodifts. 
He preached his firlt field-fermon at Briftol, on the 2d of 
Aoril 1738, from which time his difciples have continued 
to increafe. Xu I74i> a ferious altercation took place be- 
tween him and Mr Whitfield. In 1744, attempting to 
preach at an inn at Taunton, he was regularly filenced by 
the magiftrates. Although he chiefly reiided for the re- 
mainder of his life in the metropolis, he occaiionally travel- 
led through every part of Great Britain and Ireland, etla- 
blifhing congregations in each kingdom. In 1750 he mar- 
ried a lady, from whom he w'as afterwards, feparated. By 
this lady, who died in 1781, he had no children. 

We have already mentioned Mr Wefley as a very various 
and voluminous writer. Hivinity, both devotional and con- 
troverfial, biography, hiftory, plulofophy, politics, and poe- 
try, were all, at different times, the fubje&s of his pen: and, 
whatever ©pinion may be entertained of his theological fen- 
timents, it is impoffible to deny him the merit of having 
done very extenlive good among the lower clafies of people. 
He certainly poffeffed great abilities, and a fluency which 
was well accommodated to his hearers, and highly accept- 
able to them. He had been gradually declining foi three 
years before his death ; yet he ftill rofe at four in the morn- 
ing, and preached, and travelled, and wrote as ufual. He 
preached at Leatheihead, in Surrey, on the Wednefday be- 
fore that event. On the Friday following, appeared the 
firfl fymptems of his approaching diflblution. .'ihe iour 
iucceeding days he fpent in prailing God ; and he le.t this 
feene, in ’which his labours had been fo extenfive and fo 
ufeful, at a quarter before ten in the morning of the 2d of 
March 1791, in the 88th year of his ace*. His .remains, 
after lying in a kind of Hate at his. chapel in the city-road, 
dreffed in the facerdotal robes which he ufually wwe, and 
on his head the old clerical cap, a bible in one hand, and a 
white handkerchief in the other, were, agreeably to his own 
dire&ions, and after the manner of the interment of the late 
Mr Whitfield, depofited in the cemetry behind his chapel, 
on the morning of the 9th March, amid an innumerable 
cencourfe of his friends and admirers; many of whom ap- 
peared in deep mourning on the occafion. One fingulanty 
w-as obfervable in the funeral fervice. Inftead of, “ We 
give thee hearty thanks, tor that it hath pleafed thee to de- 
liver this our brotherit was read ‘‘ our father. A fer- 
mon, previoufly to the funeral, had been preached by Hr 
Thomas Whitehead, one of the phyficians to the London 
hofpital; and on the 13th the different chapels of his per- 
fuafion in London were hung with black, 

It has been juflly obferved of Mr Wefley, that his labours 
were principally devoted to thofe who had no infliuffor , 
to the highways and hedges; to the miners in Cornwall, 
and the coalliers in Kingiwood. Thefe unhappy creatures 
married and buried among themfelves, and often committed 
murders with impunity, before the Methodills fprung up. 
By the humane and adive endeavours of Mr Wefley and 
his brother Charles, a fenfeof decency, morals, and religion, 
was introduced into the loweft claffes of mankind ; the ig- 
norant were inffrufted, the wretched relieved, and the 
abandoned reclaimed. His perfonal influence was greater, 
perhaps, than that of any other private gentleman m any 
country.—But the limit, of this article will not permit us 
to expatiate further on the charader of tins extraordinary 

WEST (Gilbert), was the fon of Dr Weft, piebendary 
of Winchefter, and chaplain to king George I. but at 12 
years of age loft his father. He Itudied at Wmchefter and 
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Eton fchools, and from thence was placed in Chrift-church 
college, Oxford. His ftudious and ferious turn inclined H ™in‘ 
him to take orders ; but lord Cobham, his uncle, diverted u—- 
him from that purfuit, and gave him a cornetcy in his own 
regiment. This profeffion he f©on quitted, on account of 
an’opening of another nature, which prefented him with a. 
flattering profpedt of advancement in life. A number, of 
young gentlemen were to be eledted from the univerfities, 
and, at the expence of the government, were to be taught 
foreign languages; and then fent to the fecretanes office, to 
be initiated into bufinefs, and trained thege for public fer-. 
vices, as envoys, ambaffadors, &c. Mr Giloert Weft was 
one of the few pitched upon ; and on his flrft inuodudtion 
into that office, lord Townfend, fectetary of ftate, treated 
him with lingular marks of regard, and the (trongeft incli- 
nations to ferve him were teftified from all quarters. But 
his uncle lord Cobham’s ftrong oppofition to the meafur.es 
of the government, rendered thefe advantages entirely fruit- 
lefs; and the minifters honeftly told Mr Weft, that he mult 
not expeft them to diftinguifh his merit, as any favours con- 
ferred upon him would be imputed as done to his uncle lord 
Cobham. Mr Weft now left that office, and all his views 
©f making his fortune ; and entering into, marriage, retired 
to Wickham in Kent, v/here he lived in great domeftic 
comfort and tranquil happinefs. He was there viiited by 
his valuable friends, who held the moft delightful conyerfe 
of wit, humour, and learning, fupported upon the principles 
of virtue, found reafoning, and folid friendfhip, which ren- 
dered the whole cheerfj.il, animating, and inftru£five. Mr 
William Pitt, who was one of thofe that, compofed this 
happy fociety, becoming paymafter, appointed Mr Weft 
treafurer to Chelfea-holpital; and he obtained a feat at the 
council-board, in confequence of a friendfhip contracted at 
fchool with one of the duke of Devonfhire’s Ions, who pro- 
cured of his grace his being nominated one of the clerks ex- 
traordinary of that office. Fowards the latter pait of Mr 
Weft’s life, he wholly applied himfelf to the ftudy of the 
Scriptures ; being extremely anxious to try his utmoft en- 
deavours to reconcile the feeming inconfiftencies which gave 
the enemies to revealed religion a handle to doubt and dii- 
credit their authenticity. His obfervations on the refurrec- 
tion, which, it has been faid, were written to confirm the 
wavering faith, of his great friends Pitt and Lyttleton, bear 
ample teftimony to his reafoning powers and the iincerity 
of his religion; while his tranflations of Pindar fhow him to 
have been an eminent Greek fcholar, and very confiderable 
poet. He had a mind replete with virtue, and was an ho- 
nour to his country; but died at 50 years of age.. 

West, one of the cardinal points of the horizon, dia- 
metrically oppofite to the eaft; and ftri&ly defined the in- 
terfeftion of the prime vertical with the horizon on that 
fide-the fun fets in. 

WESTMINSTER, a city which forms the weft part 
of the capital of Britain, but has a government diftinCt 
from the reft. This city had its name from the fit nation 
of its abbey, anciently called a mitijler, in refpect of that of 
St Paul. That pait properly called the city of Weftmin- 
fter, comprehending the panfhes of St John and St Mar- 
garet, was once an ifland formed by the Phames, called 
Thorney tfland, from the thorns with which it was over-run; 
and the abbey that flood in it, Thorney-abbey. The liber- 
ties of Weftminfter contain the feveral pariihes of St Mar- 
tin in the Fields, St James’s, St Anne, St Paul, Covent- 
garden, St Mary le Strand, St Clement, Danes, St George, 
Hanover Square, and the precind of the Savoy. The go- 
vernment, both of the city and liberties, is under the ju- 
rifdiaion of the dean and chapter of Weftminfter, in civil 
as well as ecclefiaftical affairs; and their authority extends 
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Weftmore to the precinft of St Martin le Grand, by Newsrate-ftreet, 

^nc^> and in fome towns of EfTex, that are exempted from the We Ph-‘ia-jm-lfdjfl-jon 0f feiftop of London and the archbifhop of 
Canterbury ; but the management of the civil part has, ever 
fince the Reformation, been in the hands of laymen, elected 
from time to time, and confirmed by the dean and chapter. 
The chief of thefe laymen are the high-ileward, the de- 
puty-fteward, and the high-bailiff, who hold their offices 
for life. There are alfo 16 burgefTes and their affiftants, 
©ut of which are elefted two head-burgeffes, one for the 
city, and the other for the liberties. Another officer is 
the hinh-conftable, who has all the other conflabies under 
his direction. 

WES TMORELAND, a county of England, bounded 
on the north and north-weft by Cumberland ; on the fouth 
and fouth eaft by Yorkfhire ; and on the fouth and fouth- 
weft by Lancafhire. Its extent from norfh eaft to fouth, 
is 40 miles, and its breadth from the eaft nroje&ion to that 
in the weft, 42. It is generally divided into the baronies 
of Kendal and Weftmoreland : the former is very moun- 
tainous, but the latter is a large champaign country. Thefe 
are the only principal diviftons of this county, which con- 
tains 8 market-towns and 26 parifhes. It lies partly in the 
diocefe of Chefter, and partly in that of Carlifle. Theearlof 
Thanet is hereditary fheiiff of the county, which fends only 
four members to parliament. The air is clear, fharp, and ia- 
lubrious, the natives being feldom troubled with difeafes, end 
generally living to old age. The foil is various; that on the 
mountains is very barren, while that in the valleys is fertile, 
producing good corn and grafs, efpecially in the meadows near 
the rivers. In the hilly parts on the weftern borders it is ge- 
nerally believed there are v?.ft quantities of copper ore, and 
veins of gold ; fome mines of copper are worked, hut mold 
of the ore lies fo deep that it will not anfwer the expence. 
This county yields the fined flate, and abundance of excel- 
lent hams are cured here. The principal rivers are, the 
Eden, the Lone, and the Ken. It has alfo ieveral fine 
lakes, the principal of which is Winander Mere, or Win- 
dermere Water. In the foreft of Martindak, to the fouth 
of Ulls-water, the breed of red deer Hill exifts in a wild 
date. — Appkby is the county town. 

WESTPHALIA, a duchy of Germany, bounded to 
the eaft by the bifhopric of Paderborn, and the territories 
of Waldeck and Hefk ; to the fouth by the counties of 
Witgenftein and Nafiau, and the duchy of Berg ; to the 
north by the bifhopric of Muniter and the county of Lippe. 
It is about 40 miles in length and 30 in breadth. 'The 
lower part of it is very fruitful, yielding plenty of corn and 
cattle, and fome falt-fprings. 'The higher affords iron-ore, 
calamine, lead, copper, Tome filver and gold, fine woods, 
cattle, game, fifh, with a little corn. The rivers, that 
either pals through the duchy or along its borders, are the 
Rahr, the Lenne, the Bigge, the Dimel, and the Lippe. 
There are 28 towns in it, befides boroughs and cloifters. 
The provincial diets are held at Arenfberg. In the year 
1180, the emperor Tred. I. made a donation of this duchy 
to the archbrftjopric of Cologne, which was confirmed by fuc- 
ceeding emperors; and in 1638, the laft duke of Arenfberg 
ceded to it alfo the county of Arenfberg. The duchy is 
governed at prefent by a bailiff, under the archbifhop, and 
is divided into the Plellwege, the Haarftrank, and the Sur- 
land ; or other wife into the Ruden, the Werl, the Bilftein, 
and the Brilon quarters. 

Westphalta, one of the circles of Germany, anciently 
the people inhabiting between the Weler and the Rhine, 
were called JVeJiphalians ; and hence that traft got the name 
of IVejlphalia : but the circle of that name is of a larger ex- 
tent, being furrounckd by the circle of Burgundy, or the 

Auftrian Netherlands, the United Provinces, and the North Wet 
Sea, with the circles of the Upper and Lower Rhine, and II 
comprifmg a great many different ftates. White, 

The fummoning princes and directors of the circle of' ^ 
Weftphaha, are the bifhops of Muniter, alternately with the 
cleft ore of Brandenburg and Palatine, as dukesof Ckve and 
Juliers. The archives belonging to it were before the p re lent 
war (1797) kept at Duffeldorp. Its quota of men and money 
is fomewhat more than the ninth part of the whole fum grant- 
ed by the empire. With rdpeft to religion, it is partly Prote- 
ftant and partly Catholic ; but the Proteftants predominate, 
and are, at kaft the greater part of them, Calviuifts. The air 
of this country is not reckoned very whokfome, and towards 
the north is extremely cold in winter. The foil in general 
is marlhy and barren ; yet there is fome good corn and 
pa ft u re land : but the fruit is chiefly uied to feed hogs; 
and hence it is that their bacon and hams are fo much va- 
lued and admired. » 

Vi'E T couch, coming heap, a term ufed by th* nvakfters 
for one of the principal articles of malt-making. See Brew- 
in <3, n0 4. 

WE LS1 EIN (John James), a very learned German 
divine, boj;n at 11 a fit in 1693. On his adnuffion to the mi* 
niilry, Ire maintained a thefts l)e •varus Novi 7 rjiamenti l-.ee- 
tiombus ; in which he (bowed that the great variety of read- 
ings of the New 1 eitament afford no argument again ft the au- 
thenticity of the text. He had made thefe various readings 
the objeft of his attention ; and travelled into foreign coun- 
tries to examine all the MSS. he could come at. In i73°» 
he publilhed Prolegomena ad Novi Pejlamenti Gr.'eii editionen 
accuratijjvmani, pfc. Some divines, dreading his unfettling 
the prefent text, orocured a decree of the fenate of Baiil 
againft his undertaking, and even got him prohibited from 
officiating in the miniftry ; on which he went to Amfter- 
dam, where the Remonftrants named him to fueceed the fa- 
mous Le Ok re, then fuperannuated, as profefibr of philo- 
fophy and hiftory. At laft he publifhed his edition of the 
New leftament, in 2 vols folio, 1 752 ; in which he left the 
text as he found it, placing the various readings, with a 
critical commentary, underneath ; fabjoining two epiftles of 
Clemens Romanus, till then unknown to the learned, but 
difeovered by him in a Syriac MS. of the New Teftament. 
He alfo publifhed fome imall works ; and is laid to have been 
not only an univerial fcholar, but to have abounded in good 
and amiable qualities. He died at Amfterdam in 1754. 

WETTER A VTA, the fouthern diviliox of the Land- 
gravate ot Plefle in Germany, lying along the northern bank 
of the river Maine, comprehending the counties of Hanan 
and Naffau. 

WEXFORD, a county of Ireland, in the province of 
Munfter, 38 miles in length, and 24 in breadth; hounded 
on the north by Wicklow, on the eaft by St George’s 
Channel, on the fouth by the Atlantic Ocean, on the weft, 
by Waterford and Kilkenny, and on the north by Cather- 
lough. It contains 109 parifhes, and fends 18 members to 
parliament. It is a fruitful country in corn and grafs ; and 
the principal town is of the fame name. 

Wexford, a fea port of Ireland, capital of a county of 
the lame name. It was once reckoned the chief city in 
Ireland, being the firft colony of the Englifh, and is fHH a 
large handfome town, with a very commodious harbour at 
the mouth of the river Slana, oa a bay of St George's 
Channel, 63 miles fouth of Dublin. W. Long. 6. 3. N- 
Lat. 52. 18. 

WHALE, in ichthyology. See Baltena and Phy- 
seter. 

Whale, in aftronomy, one of the conftellation;. See 
Ast-ronomy, n° 406. 

IVuals-* 
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Whale-fione, See Bai.;ena, n° 2. 

■ VfHALE-Ftfhery. See Fishery. 
WHARF, a fpace on the banks of a haven, creek, or 

hithe, provided for the convenient loading and unloading 
O' vefTels. 

WHARTON (Philip duke of), a nobleman of the 
moft brilliant part?, but of the rnoft whimfical, extravagant, 
and inconiiftent turn of mind, was educated by his father’s 
exprefs order at home. He very early married a young 
lady, the daughter of major general Holmes, which difap- 
pointed his father’s views of dilpofing of him in. fuch a 
marriage as would have been a confiderable addition to 
the fortune and grandeur of his illuftrious family ; yet that 
amiable lady deferved infinitely more felicity than Ore met 
with by this alliance. This precipitate marriage is thought 
to have haftened the death of'his father; after which the 
duke, being bee from paternal reftramts, plunged into thole 
exceffes which rendered him, as Pope expreffes it, 

« A tyrant to the wife his heart approv’d ; 
“ A rebel to the very king he lov’d.” 

In the beginning of the year 17 r6. he began bis travels; 
and as he was dehgned to be inftru&ed in the ftrifteft Whig 
pvincioles, Oeneva was thought a proper place tor his reft- 
deuce.1 He firft paffed through Holland, and vifited ie- 
veral courts of Germany ; and being arrived at Geneva, 
conceived Inch a dUgult againft his governor, that he ieft 
him, and let out poll fetr Lyons, where he wrote a letter 
to the chevalier de St George, who then reiided at Avig- 
non, and prefented him a very fine flout horte ; which the 
chevalier no fooner received than he lent a man of quality 
to him, who took him privately to his court, where he was 
entertained with the greateft marks ot efteetn, and had the 
title of duke of Northumberland conferred upon him. He, 
however, remained there but one day, and then returned 
poll to Lyons, whence he fet out for Paris. He like- 
wife paid a viftt to the contort of James II. who then re- 
fided at St Germains, to whom he aifo paid his court. 
During his flay at Paris, his winning addrefs and . abilities 
gained him the efteem and admiration of all the Britifh lub- 
jefts of rank of both parties. 

About the latter end of December 1716, he arrived in 
England, whence he foon after fet out for Ireland, where, 
though under age, he was allowed the honour to take Ins 
feat in the houfe of peers, and immediately diftinguifhed 
himielf, notwithHanding his former condudt, as a violent 
partizan for the minillry ; in confequence of which zeal the 
king created him a duke. He no fooner came of age than 
he was introduced to the houle of lords in England with 
the lame blaze of reputation. In a little time he oppofed 
the court, and appeared one of the moft vigorous in de- 
fence of the bifhop of Rochefter ; and foon after printed 
his thoughts twice a-week, in a paper called the True Bri- 
ton, feveval thoufands of which were difperfed weekly. 

The duke’s boundlefs profufion had by this time fo bur- 
dened his ellate, that by a decree of Chancery it was veiled 
iu the hands of truftees for the payment of his debts, al- 
lowing him a provilion of L. I2CO per annum for his fub- 
fifierce. This being not fufficient to fupport his title with 
fuitable dignity, he went abroad and Ihone to great advan- 
tage, with rdpeft to his perlonal charaAer, at the imperial T7' \ V    An * 4- • ** r r\ sl rr 1 rk * t V, H n rrl i‘lh court. From thence he made a tour to Spain : the EnglWh 
minifter wTas alarmed at his arrival, fearing tuat his grace 
was received in the charadlerpf an ambafiador. upon Winch 
tlie duke received a lummons under the privy-leal to return 
home ; but inftead ©t obeying it, he endeavoured to inflame 
the SpaniHr court againil that of Great Britain, for txer- 
ciftng an a£t of power, as he calls it, within the juindic* 
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tion of his Catholic majefty. He then afted openly m the Whartonq 
fervice of the Pretender, and was received at his court with 
the greatell marks of favour. 

While his grace was thus employed, his neglefled duchefs 
died in England on the i4th of April 1726, without iffue. 
Soon after the duke fell violently in love with M. Oberne, 
one of the maids of honour to the queen ot Spain, the 
daughter oi au Irifh colonel, whofe fortune chiefly conftlled 
in her perlonal accomplilhments. All his friends, and par- 
ticularly the queen of Spain, oppofed the match ; but he 
falling into a lingering fever, occafioned by his difappoint- 
ment, the queen gave her content, and they were foor. after 
married. He then fpent feme time at Rome, where he ac- 
cepted of a blue garter, affirmed the title of duke of Nor- 
thumberland, and for a wdiile enjoyed the confidence of the 
exiled prince. But not always keeping within the bounds 
of ‘I talian gravity, it became necellary for him to remove 
from hence ; when, going by fea to Barcelona, he wrote 
a letter to the king of Spain, acquainting him that he 
would affift at the fiege of Gibraltar as a volunteer. Soon 
after he wrote to the chevalier de St George, expreffiag a 
deftre to vifit his court; but the chevalier advifed lum to 
draw near to England. 

The duke Teemed refolved to follow his advice; and fet- 
ting out with his duchefs, arrived in Paris in May 1728, 
whence he foon after proceeded to Rouen, where he took 
up his reftdence ; and was fo far from making any concef- 
fion to the government of England, that he did not give 
himfelf the leaft trouble about his eftate, or any other con- 
cern there ; though, on his arrival at Rouen, he had only 
about L.600 in his poffeffion, and a bill of indictment was 
preferred againit him in England for high-treafon. Soon 
after the chevalier fent him L. 2000, which he Iquandered 
away in a courfe of extravagance ; when, to fave the ehar- 
sjes of travelling by land, he went from Orleans to Nantz. 
by water, and "(laid there till he got a remittance from 
Paris, which was fquandered alrnoif as foon as received. 
At Nantz be was joined by his ragged fervants, and from 
hence took (hipping with them for Biiboa, when the queei» 
of Spain took the "ducheis to attend her perfon. About 
the beginning of the y»ar 17 31, the duke, w ho commanded 
a reaiintfnt, was at Lerida, but declined fo fail that he 
could not move without aihllance ; yet wdien free fiom pain 
did not lofe his gaiety. He, however, received benefit from 
feme mineral waters in Catalonia ; but foon after relapfed 
at a fmall village, where he was utterly defiitute of all the 
fiectfiarits of life, till fome charitable fathers of a Bernar- 
dine convent removed him to their horde, and gave him all 
the relief in their power. Under their hofpitable roof he 
languifhed a week, and then died, wfthout one friend or 
acquaintance to clofe his eyes ; and his funeral was per- 
formed in the fame manner in which the fathers inter thofe 
of their own fraternity. 

Thus died Philip duke of Wharton, “ who, like Bucking- 
ham and Rochefter (fays Mr Walpole), comforted all the 
grave and dull, by throwing away the brighteft profufioo of 
parts on witty fooleries, debaucheries, and ferapes, which mix 
graces with a great character, but never can compofe one. 

44 With attachment to no party, though with talents to- 
govern any party, this lively man changed the free air of 
Wcftminfitr for the gloom of the E(curia!, the profpect 
of king George’s garter for the Pretender’s; and with in- 
difference to all religion, the frolic lord w'ho had writ the 
ballad on the archbifhop of Canterbury, died in the habit 
of a capuchin. It is difficult to give an account of the 
works of a man whofe library was a tavern, and women of 
pleafure his mufes. A thoufand fallies of his imagination 
eaav have been loft. There are only two volumes in 8vo, 
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called his Life and Writings. Thefe contain nothing of the 
1'*"" v latter, but 74 numbers of the True Briton, and his fpeech 

in defence of the bilhop of Rochefter. His other works 
are the ballads above mentioned ; the Drinking Match at 
Eden-hall, in imit ation of the Chevy-Chace, printed in a mif- 
cellany called Whartomana ; and a parody of a fong fung at 
the opera-houfe by Mrs Tofts* His lord (hip alio began a 
play on the ftory of the queen of Scots.” 

WHEAT, in botany. SeeTfuricuM. For the culture 
of wheat, fee Agriculture, n° 122—136. 

The three principal kinds of bad wheat are, the llightedy 
t\\z fmutty, and the worm-eaten. Blighted wheat is that of 
which the flalk is a little twilled and rickety, the blade 
being of a bluifh green and curled up, the grain alio is 
green and tubercled : fmtitty wheat appears as if great part 
of the ear had beei^ burnt, fome fmall parts only being free, 
and, in particular, the Hem that riles in the centre of the 
ear, round which the grain is ranged : worm-eaten or rot- 
ten wheat is corrupted without lofing much of its natural 
form, or external appearance ; the hulk is filled with a 
greafy, black powder, that is infufferably fetid. It ap- 

Prizc Dif- peared, from the experiments of M. Tillet, that there was 

^tb^A adJ a of inredbous quality in all thofe kinds of wheat ; lo 
*ny of Bour- tkat if found wheat was Iprinkled with the flour of fmutty 
dtiiux. ot rotten wheat, the crop produced would be rotten or 

fmutty. It appeared alto, that among the grain which wras 
produced from ground manured with the draw of dillem- 
pered wheat, there was a much greater proportion of dif- 
tempered wheat than in that produced from ground manu- 
red with the ftraw of good wheat : the great iecret then 
was to deilroy the principle of this contagion in the wheat 
that was put into the ground; and M. Tillet found, as the 
refult of a great number of experiments, that if the grain, 
before it is fowed, be well moiilened with a folution of fea- 
falt, or nitre, in common water, hone of the enluing crop 
will be fmutty, or otherwife defective, either in kind or 
quality ; not only luppofing the grain that, is fowed to be 
found, and the foil to be good, but even fuppofing the grain 
to be ftrewed with the flour of fmutty wheat, and the ground 
manured with bad ftraw. 

The following receipt for preventing fmutty wheat wa's 
publifhed in 1769 by order of the Society for the Encou- 
ragement of Arts : they received it from Mr John Reynolds 
of Adifham in Kent. 

A tub is to be procured that has a hole at bottom, in 
which a ftaff and tap-hofe is to be fixed over a whifp of 
ftraw, to prevent any imall pieces of lime palfing (as in the 
brewing w'ay) ; this done, we put 70 gallons ©f water, then 
a corn bufhel heap-full of flone-lime, unflaked, ftirring it 
well till the whole is diffolved or mixed, letting it Hand 
about 30 hours, and then run it off into another tub as 
clear as we can (as pradlifed in beer) : this generally pro- 
duces a hogfhead of good ftrong lime-water; then add three 
pecks of fait, 42 pounds, which, with a little ftirring, will 
boon diffolve ; thus we have a proper pickle for the purpofe 
of brining and liming our feed-wheat without any man- 
ner of obftacle, which is more than can be faid in doing it 
the common way, and greatly facilitates the drilling. 

Herein we fteep the wheat in a broad-bottomed bafket 
of about 24 inches diameter, and 20 inches deep (for large 
lowing, made on purpofe), running in the grain gradually 
in fmall quantities from 10 to 12 gallons up to 16 gallons, 
ftirring the fame. What floats, we fkim off with a ftrainer, 
and is not to be fown : then draw up the balket, to drain 
over the pickle, for a few minutes; all which may be per- 
formed within half an hour, fufficiently pickled ; and fo 
proceed as before. This done, the wheat wull be fit for 
flowing in 24 hours, if required; but if defigned for dril- 

] W H E 
ling, two hours pickled will be found beft ; and if prepared Wh«| 
four or five days before-hand, in either cafe it makes no |' 
difference at all; but ftiould the feed be clammy, and ilick^1^^ 
to the notches in the drill-box, more lime muft be added to' ^ 
the lime-water ; here the mailer muft ufe hia difcretion, as 
the cafe requires ; for fome lime has much more drying or 
ailringent qualities in it than others. If fea-water can be 
obtained conveniently, much Ids fait will fuffice, but fome 
will be found neceffary even then, other wife the light grains 
will not float, a thino of more confequence than is generally 
imagined, and it ought to be fkimmed off and thrown afide 
for poultry, &c. 

WHEEL, in mechanics, a Ample machine, confifting of 
a round piece of wood, metal, or other matter, which re- 
volves on its axis. See Mechanics. 

Wheel-Carriages. See Mechanics, Sedl. iv. 
Wheel-Animal. "See Animalcule, n° 16—23. 
lib heel, Perjian. See Hydrostatics. 
Wheel, Potter's. See Pottery. ,- 
Whe el is alfo the name of a kind of punilhment to 

which great criminals are put in divers countries, in forne, 
alfaflins, parricides, and robbers on the highway, are faid 
to be condemned to the wheel, wdren they are to have their 
bones firll broken with an iron bar on a fcaffold, and then , 
to be expofed, and left to expire on the circumference of a 
wTeel. in Germany they break their bones on the wheel 
itlelf.—Of this cruel punifhment, it is not certain who was 
the inventor : it was ftrft ufed in Germany, and was, indeed, 
but rarely pradlifed anywhere elfe, till the time of Francis I. 
of F iance; who, by an edidt of the year 1534, appointed 
it to be inflidled on robbers on the highway. 

WHEELER (Sir George), a learned traveller and di- 
vine, wras the fon of colonel Wheeler of Charing in Kent, 
and was born in 1650 at Breda, where his parents as royal- 
ills were then in exile. He travelled through various parts 
of Greece and the Eaft in company with Dr James Spon 
of Lyons ; and taking orders on his return, was inftalled a 
prebend of Durham, made vicar of Balinglloke, and after- 
ward redtor of Houghton le Spring. He publifhed an ac- 
count of his Travels in 1682 in folio; and in 1689, his 
Obfervations on ancient edifices of Churches yet remaining 
in the Eaft, compared w-ith Eufebius : alfo the Proteftant 
Monaftery, or Chriftian (Economics. Fie died in 1724. 

WHEELINGS, in the military art, are different mo- 
tions made both by horfe and foot, either to the right and 
left, or to the right and left about. 

General Rules for Wheeling.—The circle is, divided into 
four equal points: thence, wheeling to the right or left, is 
only a quarter of the circle ; wheeling to the right or left 
about is one half of the circle. 

When you wheel to the right^, you are to clofe to the 
right, 10 near as to touch your right-hand man, but with- 
out prefling him ; and to look to the left, in order to bring 
the rank about even. 

When you wheel to the left, you are to clof^ to the left, 
and look to the right as above diredled. This rule will 
lerve for all the wheeling by ranks ; as when a battalion is 
marching by fubdivifions with their ranks open, then each 
rank wheels diilindtly by itlelf, when it comes to the ground 
on which the ranks before it wheeled, but not before. 

In wheeling, the men are to take particular care neither 
to open nor clofe their ranks, and t@ carry their arms well. 

In wheeling, the motion of each man is quicker or flower, 
according to the diftance he is from the right or the left: 
thus, when you wheel to the right, each man moves quicker 
than his right-hand man ; and wheeling to the left, each 
man moves quicker than his left-hand man ; the circle that 
every man wheels being larger, according to the diftance he 
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js from the hand he wheels to ; as may be feen by defcri- 
bing feveral circles within one another, at two feet diftance 
from each, which is nearly the fpace every man is fuppofed 
to take up. 

WHELK, in zoology. See Buccinum. 
WHELP, the young of a dog, fox, lion, or any wild 

beaft. 
Whelps, in a (hip, the feaman’s term for thofe brackets 

•winch are fet up on the capftan clofe under the bars ; they 
give the fweep to it, and are fo contrived that the cable 
winding about them may not {urge fo much as it might 
otherwife do if the body of the capftan were quite round 
and fmooth. . 

WHETSTONE, a ftone which ferves for the whetting 
of knives and other tools upon. 

WHEY, the ferum or watery part of milk. 
WHIDAH, a kingdom of Africa, on the coaft of Gui- 

nea, and to the wed of the Gold Coalt; extending about 
10 miles along the fea. it is a populous country, well fur- 
nifhed with large villarres; and there are fo many fmall ones, 
that they are not above a muflcet-fhot from each other.— 
The houfes are fmall, round at the top, and encompaf- 
fed with mud walls or hedges, to 'ether with a great num- 
ber of all forts of beautiful and lofty trees, which afford the 
moil beautiful profpeft in the world, infomuch that thofe 
that have been here reprefent it as a perfect paradife. 1 he 
fields ate always green, and they cultivate beans, potatoes, 
and fruits; nor will the negroes here let a foot of ground 
remain uncultivated. They fow again the very next day 
after they have reaped. The inhabitants are greatly civili- 
zed, very refpe&ful to each other, efpecially to their fupe- 
riors, and very induflrious. The women brew the beer, 
dtefs the viftuals, and fell all forts of commodities at the 
market. Thofe that are rich employ their wives and flaves 
in tilling the land, and they carry on a confiderable trade 
with the produft, as well as in Haves ; for fome of them are 
able to deliver 1000 of the latter every month. The chief 
men have generally 40 or 50 wives, the principal cap- 
tains 300 or 400, and tfie king 40CO or 5000. They are 
extremely jealous, and, on the leail fufpicion, will lell them 
to the Europeans for flaves. If any one happen to touch 
one of the king’s wives accidentally, he is doomed to per- 
petual flavery. It is no wonder then that the women are 
not fond of being the king’s wives ; and forne ©f them will 
prefer a fpeedy death to fuch a miferable life. They have 
no ditlinftion of hours, days, weeks, months, or years. The 
*ite of circumcifion is ufed here, but they are not able to 
tell why they ufe it, nor whence it is derived. They are 
fuch great gameffers, that they will Hake all they have at 
play, not excepting their wives and children. They have 
a vail number of idols ; and they deify the mod contemp- 
tible animal that they fee firtl in a morning, and even flocks 
and Hones. Their principal regard is for fnakes, very high 
trees, and the fea. An Englifh fadlor, jutl arrived, found a 
fnake in the houfe belonging to the faftory, and killed it 
without the lead fcruple ; which fo incenfed the negroes, that 
they were for revenging the death of the fnake, not only up- 
on him that killed it, but upon the whole faftory ; but by 
dint of prefents, and the interpofition of the people of the 
other fadlories, this affair was made up, and the fnake ho- 
aoutably interred. However, to prevent fuch accidents, 
they gave them warning not to do the like for the future. 
They have oxen, cows, goats, (beep, hogs, turkeys, ducks, 
and hens ; which lad are extremely plentiful. There are 
many elephants, buffaloes, tigers, feveral kinds of deer, and 
a fort of hares. The fruits are citrons, lemons, oranges, 
bananas, tamarinds, &c. and they have vaft numbers of 
pain*-trees, from, which they obtain wine. Whidah was 

conquered by the king of Dahomy. Their trade conflds WhiJaw 
of flaves, elephants teeth, wax, and honey. The Englifn H 
factory is 200 miles end of Cape Coail Cadle, within land. ^ ’ 
Bows, arrows, beautiml affaouays, and clubs, are the princi* 1 — y—-. 
pal weapons of the nation. 

WHIDAW-Bird. See Emberiza. 
WHiG, a party in Britain, oppofite to the Tories, from 

whom they differ chiefly in their political principles. See 
Tories. 

W HI MB RE L. See Scolopax. 
WHIN, in botany. See Ulex. 
WHINCHET. See Motacilla. 
WHIP, or iVniP-St‘iff, in a fhip, a piece of timber, in 

form of a llrong daff, fadened into the helm, for the fteerf- 
man, in fmall {hips, to hold in his hand, in order to move the 
rudder, and direct the fhip. 

WHIRLPOOL, an eddy, vortex, or gulf, where the 
water is continually turning round. 

Thofe in rivers are very common, from various accidents^ 
and are ufually very trivial, and of little confequence. In 
the fea they are more rare, but more dangerous. Sibbald 
has related the effects of a very remarkable marine whirlpool 
among the Orcades, which would prove very dangerous to 
drangers, though it is of no conlequence to the people who 
are ufed to it. This is not fixed to any particular place, 
but appears in various parts of the limits of the fea among 
thefe uiands. Wherever it appears, it is very furious ; and 
boats, &c. would iaevitably be drawn in and peri h with it;, 
but the people who navigate them are prepared for it, and 
always carry an empty veffel, a log of wood, or large bundle 
of draw, or fome fuch thing, in the boat with them ; as 
foon as they perceive the whirpool, they tofs this within its 
vortex, keeping themfelves out : this fubllance, whatever it 
be, is immediately received into the centre, and carried under 
water ; and as foon as this is done, the furface of the place 
where the whirpool wras becomes fmooth, and they row 
over it with fafety : and in about an hour they fee the vor- 
tex begin again in fome other place, ufually at about a mile’s 
ditlance from the firil. 

WHIRLWIND, a wind which moves in a fpiral direc- 
tion, as well as horizontally, which is excecdingly rapid and 
impetuous, but only of fhort duration. 

*Dr Franklin’s opinion of the origin of whirlwinds has 
been already given in the article IVater Spout. If his 
theory be true, it will follow, that no hurricane ever can be 
{o violent as to remove an obllacle of the lize of only one 
cubic inch, provided that was fupported by a power equiva- 
lent to 1 5 pounds ; for this is the utmod force of the atmo- 
fphere when rufhing into a perfedd vacuum, which never 
could take place in the centre of a whirlwind or water-fpout* 
Indeed, notwithdanding the dreadful effedls fometimes ob- 
ferved from hurricanes and whirlwinds, we lhall eatily per- 
ceive, that the utmod of their power always falls very far 
fhort of this. Tne diminution of the fpecific gravity of the 
air by only ^th in the middle of the column, would produce 
fuch an afflux of air from all quarters, that an obilacle pre- 
fenting a furface of one foot Iquare, would require a force 
of 504 pounds to prevent it from being carried away; which 
the Hronged walls that can be built by human art could, 
fcarce refid. Nay, even the tenth part of this, or the dimi- 
nution of the gravity of tue atmofphere by part, would 
pioduce a preffure of upwards of 50 pounds on every fquare 
foot of furface, which, it is to be doubted, whether any o£ 
our common houles could refill. 

Some philofophers afcrlbe the vacuum in the atmofphere 
to which, according to Dr Franklin’s theory, whirlwinds are 
owing, to a dream of tle&ric matter rufhing with violence 
into the atmofphere out of the earth. But they do not in- 
± form 
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Whirl- form us how this matter eomes to he accumulated in that 
wind part Df t}ie eart]i ; what induces it to pafs out of the earth ; 
wJ!ift how it pafles inviiibly through pure air ; or what ferves 

. "i. it for a conductor. It feems to be the fafhion among cer- 
tain philoiophers to afcribe every phenomenon, with the 
caufe of which we are unacquainted, to eleftricity. But 
this is merely fubftituting a new name, and ferves rather to 
retard than advance our knowledge of nature. 

Some kinds of whirlwinds move with a flow motion, and 
are injurious only by their vortex ; while others feem to do 
xnifchief as well by their progreflive as their whirling mo- 
tion. Of this kind are thofe called typhons; which, by their 
frequently following the courfe of livers, feem thus alfo to 
difcover their ele&rical origin. Of the deftrudtive effedds of 
thefe, we have an inftance in what happened at Charleitovvn 
in South Carolina, on the xft of June 1761. It was firft 
obferved about noon, on land, upwards of 50 miles weft by- 
fouth ot Ckarleftown, and deftroyed feveral houfes, &c. as 
it palled along, in many places making wide avenues thro’ 
the woods ; from whence every tree and ftirub was torn up, 
and great. branches of trees were driven about in the co- 
lumn as it pafied along. It direfted its courfe to Afhley 
river, down which it came with furpriling velocity ; in its 
appearance refembling a column of fmoke or vapour, whole 
motion was very irregular and tumultuous. Its momentum 
was fo great, that Afhley river was ploughed to the bot- 
tom, and the channel laid bare. As it came down this ri- 
ver, it made a conftant noife like thunder ; its diameter be- 
ing computed about 300 fathoms. It was met at White 
Point by another of the fame kind which came down Coo- 
per’s river, but with inferior ftrength; however, on their 
meeting together, the agitation of the air was much great- 
er, while the clouds, which were driving in all dire&ions to 
the place, feemed to be precipitated, and whirled round 
with incredible velocity. It then fell upon the fhipping in 
the road ; entirely deftroying fome, and damaging others : 
being fcarce three minutes in its paffage, though the di- 
ftance was near two leagues. In that fhort time it did 
damage to the amount of L. 20,000 ; and had not its di- 
redfjion been altered by that guft which came down Coo- 
per’s river, it muft have totally deftroyed Charleftown, as 
no obftacle whatever feemed capable of refifting its fury. 

WHISKY, a term figuifyung‘zca/er, and applied in Scot- 
Jand and in Ireland to a diftilled liquor drawn from barley, 
which is perhaps preferable to any Englifh malt brandy : it is 
ftrong, but not pungent, and free from the empyreumatic 
tafte or fmell. 

WHISPERING-Places. See Accousncs, n°24. 
WHIST, a well-known game at cards, which requires 

great attention and filence; hence the name. 
This game is played by four perfons, who cut for part- 

ners ; the two higheft and the two loweft are together, and 
the partners fit oppofxte to each other : the perfon who cuts 
the loweft card is to deal firft, giving one at a time to each 
perfon, till he comes to the laft card, which is turned uo 
for the trump, and remains on the table till each perfon has 
played a card. The perfon on the left hand fide of the 
dealer plays firft, and whoever wins the trick is to play 
again, thus going on till the cards are played out. The 
ace, king, queen, and knave of trumps, are called honours ; 
in cafe any three of thefe honours have been played be- 
tween, or by either of the two partners, they reckon for 
two points towards the game ; and if the four honours have 
been played between, or by either of the two partners, they 
reckon for four points towards the game, the game confift- 
ing of ten points. The honours are reckoned after the 
tricks; all above fix tricks reckoning alfo towards the game. 

General Rules for playing the Game of He U’hlfh 
who is to play firft fhould lead from the ftrongeft fuit. If T— 
he has a fequence of king, queen, and knave, or queen, 
knave and ten, he may fafely lead the htgheft of the fe- 
quence ; but if he has five or fix in number, he muft begin 
with the loweft. He muft always begin with the higheft 
trump, by which he forces out the fuperior trumps, and 
can come in again, to make his ftrong fuit. 

2. He fhould never be afraid to play trumps when he 
has five in his hand, even of the fmalkft, although he may 
not have any good cards of any other lint. 

3. With ace and king of any tw'o fuits, and only two or 
three fmall trumps, the aces and kings fhould be played out, 
in order to make as many tricks as poflible; and having but 
two or three fmall trumps, he fhould never force his partner 
to trump, if he finds he cannot follow fuit; but endeavour 
to throw the lead into his partner’s hand. 

4. He fhouid in general return his partner’s lead, unlefs 
he has fome capital cards of his own. 

As this game is played with the lurch, that is, to fave 
half the (take, five points muft be made before the game is 
out: he fhould not venture to play trumps when he is four 
of the game, unlefs he is very ftrong, having at leaft an ho- 
nour and three trumps, or ace, king, and two fmall ones. 

6. When the game is (cored nine, at which ftage the 
honours reckon for nothing, he fhould be ftill more cauti- 
ous how he plays trumps, even if he is ftrong in hand, and 
give his partner an opportunity of trumping the adverfaries 
fuits, in cafe he is deficient in them. 

7. If his advetfaries are fix or feven love of the game, he 
fhould play a forward or bold game, that he may have a 
chance, at the riilc of a trick or two, to come up witji them. 
If he has but three trumps and other good cards, he may 
play trumps, efpecially if he has a fequence, or queen, knave, 
and a fmall one. 

8. He fhould always rifk a trick or two when the game 
is much in his favour ; becaufe a new deal is of greater con- 
fequence to the adverfary than one or two points are to him. 

9. When the player finds there is a likelihood of either 
faving the game or his lurch, he fhould rifk the odd trick ; 
but if the game is five all, and he can make two tricks in 
his own hand, he fhould make them, in order to fecure the 
difference of two points, which make the game near two to 
one in his favour. 

10. A good player fhould begin with a fmall trump, 
whea he has ace, king, and four fmall ones ; for this rea- 
fon, if his partner has a better trump than the laft player, 
which is an equal wager but he has, he has a chance of 
fetching out all the trumps, by having three rounds of 
them. 

11. The odds are always in his favour that his partner 
holds an honour ; confequently if he has king, queen, and 
four (mall ones, he ftiould begin with a fmall one. 

12. When queen, knave, and four fmall trumps are 
dealt him, he ftiould play a fmall one firft, the odds being 
in his favour that his partner holds an honour ; if he has 
knave, ten, and four fmall trumps, he fhould alio begin with 
a (mail one, for the fame reaion. 

13. If he has knave, ten, eight, and three fmall trumps, 
the knave ihould be played fit ft, by which means the nine 
may be prevented from winning a trick, the odds being in 
his favour that three honours are played in two rounds. 

14. If an honour is turned up againft him on his left 
hand, and he has ten, nine, and eight, with two or three 
fmall trumps; when he is to play, he ihould play through 
the honours with the ten, which will force the dealer to 
play his honour to a diladvantage, if the dealer does not 
, chooie 



w H I [ 849 ] W H I 
<!hcaf« to leavf h to the option of his adverfary whether he 
will pafs it or not; but if he has fix trumps of a lower de- 
nomination, and not ten, nine, and eight, and no honour 
turned up againfl him, he thould begin with a fmall one. 

15. In general, when he has two capital cards in trumps, 
and two or three fmall ones, he Ihould begin with a fmall 
one, for the reafon afligned in n° 12. 

16. When he has ace, king, knave, and two fmall trumps, 
or even one fmall trump, by firll playing the king, and put- 
ting the lead into his partner’s hand, who will play a trump ; 
judging him to have ace and knave, from his beginning 
with the king : in this cafe the knave Ihould be Hneffed (a), 
nothing being againlt him but the queen. 

17. If he has knave, ten, eight, and two fmall trumps, 
by playing the knave firft, it is odds but in two rounds of 
trumps the nine falls, or he may fintfle the eight when his 
partner returns trumps. 

18. With five trumps of a lower denomination, he fhould 
begin with the fmalleft, unlefs he has a fequence of ten, nine, 
and eight ; then he fhould begin with the ten. 

19. When he has king, queen, ten, and one fmall trump, 
he muft begin with the king, and wait for his partner’s re- 
turn of the trumps, in order to finefle the ten, by which 
means he may win the knave. 

2e. In order to prevent the ten from winning, when he 
has queen, knave, nine, and one fmall trump, he mult be- 
gin with the queen. And in cafe he has knave, ten, eight, 
and one fmall trump, he Ihould begin with the knave, that 
the nine may not win. 

21. If he has ten, nine, eight, and one fmall trump, he 
fhould begin with the ten ; thereby he itrengthens his part- 
ner’s hand, leaving it at his option to take it or not. 

22. He fhould begin with a fmall one, when he has the 
ten and three fmall trumps. 

23. If has a good fuit, and ace, king, and four fmall 
trumps, he mull play three rounds of trumps, in order to fe- 
cure his ftrong fuit from being trumped. 

24. When he has king, queen, ten, and three fmall 
trumps, he fhould begin with the king, becaufe he has a 
chance of the knave’s coming down in the fecond round : 
mid to fecure his ftrong fuit, he fhould not wait to fineffe 
the ten. If he fhould have queen, knave, and three fmall 
trumps, and fome good fuit to make, he mult begin with a 
fmall one. 

25. If he has knave, ten, eight, and two fmall trumps, 
%vith a ftrong fuit, he fhould begin with the knave, in order 
to make the nine fall in the fecond round ; but if he has 
knave, ten, and three fmall trumps, with a good fuit, he 
fhould play a fmall one firft. 

26. With ten, nine, eight, and one fmall trump, provi- 
ded he has a good fuit, he fhould begin with the ten; by which 
means he may get the trumps out, and have a chance of 
making his ftrong fuit. 

The following obfervations will enable a player to know 
that his partner has no more of a fuit which either of them 
has played. Suppofe he leads from queen, ten, nine, and 
two fmall cards of any fuit, the fecond hand puts on the 
knave, his partner plays the eight; in this cafe, he having 
queen, ten, and nine, it is a demonftration, if his partner 
plays well, that he can have no more of that fuit. By that 
difeovery, he may play his game accordingly, either by for- 
cinf?- his partner to trump that fuit, if he is ftrong in 
trumps, or by playing another fuit. If he has king, queen, 
and ten of a fuit, and he leads his king, his partner plays the 
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knave ; this alfo demonftrates he has no more of that fuit. 
If he has kmg, queen, and many more of a fuit, and be- 
gins with the king, in fome cafes it is good play in a part- 
ner, when he has the ace and one fmall card in that fuit 
only, to win the king with the ace ; for fuppofe the partner 
to be very ftrong in trumps, by taking the king with the 
ace, he gets the lead and trumps out, and having cleared 
the board of trumps, his partner returns his lead ; and the 
ace being out, there is room for him to make that whole 
fuit, which could not have been done if the partner had kept 
the ace. Suppofe he has no other good card in his hand 
befides that iuit, he lofes nothing by the ace’s taking his 
king ; and if it fhould fo happen that he has a good card 
to bring in that fuit, he gains all the tricks which he makes 
in that fuit by this method of play : as his partner has ta- 
ken his king with the ace, and trumps out upon it, he has 
reafon to imagine that his partner has one of that fuit to 
return him ; for which reafon he fhould not throw away any 
of that fuit, even to keep a king or queen guarded. 

Method of playing ivhen an honour is turned up on the 
right hand.— Suppofe the knave is turned up on his right 
hand, and that he has king, queen, and ten ; in order to 
win the knave, he muft begin with the king ; by which 
means, his partner may fuppofe him to have queen and ten 
remaining, efpecially it he has a fecond lead, and he does not 
proceed to play the queen. 

Suppofe the knave turned up as before, and he has ace, 
queen, and ten, by playing his queen, it anfwers the purpofe 
of the former rule. 

When the queen is turped up on his right hand, and he 
has ace, king, and knave, by playing his king, it anfwers 
the lame purpofe of the former rule. 

In cafe an honour is turned up on his left hand, fuppo- 
fing he fhould hold no honour, he fhould play trumps 
through the honour as foon as he gets the lead ; but if he 
fhould hold au honour (except the ace*), he muitbe cautious 
how he plays trumps, becaufe, in cafe his partner holds no 
honour, his adverfary will play his own game upon him. 

Method of playing the fequences.—The higheft in fequences 
of trumps fhould be played, unlefs he has ace, king, and 
queen ; and then he fhould play the lowed, which informs 
his partner of the ftate of his game. 

When he has king, queen, and knave, and two fmall ones, 
which are not trumps, he fhould begin with the knave, whe- 
ther he is ftrong in trumps or not, as he makes way for the 
wdrole fuit by getting the ace out. 

If he is ftrong in trumps, and has a fequence of queen, 
knave, ten, and two fmall cards of a fuit, he fhould play 
the higheft of his fequence ; for if either of the adverfaries 
fhould trump that fuit in the fecond round, being alfo ftrong 
in trumps, he will make the remainder of that iuit, by fetch- 
ing out their trumps. Wrhen he has knave, ten, and nine, and 
two fmall cards ot a fuit, he may play in the like manner. 

If king, queen, and knave, and one fmall card of any 
fuit, is the cafe, whether ftrong in trumps or not, he 
fhould play the king; and v/hen there are only four in num- 
ber, the fame method of play fhould be obferved by in- 
ferior fequences. 

When weak in trumps, he fhould begin by the loweft of 
the fequence, provided he has five in number, becaufe if his 
partner has the ace of that fuit he will make it. If he has 
the ace and four fmall cards of a fuit, and weak in trumps, 
leading from that fuit, he fhould play the ace. When ftrong 
in trumps, the game may be played otherwife. 

5 P //ow 

White 

(a) FineJJe} is to play a fmall card which may win, keeping the fuperior card or cards to lay over the right hand ad- 
verfary. 
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How to mr.ie a flam, or win every trich—Suppofe A 

and B partners agaisft C and D, and C to deal, A to have 
the king, knave, nine, and feven of hearts, which are trumps, 
a quart-major in fpades, a tierce-major in diamonds, and the 
ace and king of clubs. ’.Then fuppofe B to have nine fpades, 
two clubs, and tvv® diamonds. Aifo fuppofe D to have ace, 
queen, ten, and eight of trumps, with nine clubs, and C to 
have five trumps and eight diamonds. A leads a trump, which 
D wins, and 1) is to play a club, which his partner U is to 
trump ; C leads a trump, which his partner I) wins t D then 
will lead a club, which C will trump ^ and C v'ill play a 
trump, which X) will win ; and X) having the bell trump 
will play it ; after which XX having feven clubs in his. hand, 
makes them, fo that lie flams A and B. 

Jiow to play any hand of cards according to the nearejl calcu- 
lations of his partner’s holding certain winning cards : 

j That he has not one certain winning card, 
is - - 

2 That He has not two certain winning cards, 
’is 
But it is about 5 to 4. that he has one 

or both, or - - 
3 That he has one card out of any three cer- 

tain winning cards, is about 
4 That he has not three certain winning 

cards, is about 31 to 1, or 
5 That he has not two of them, is about 7 

to 2, or - _ 
6 That he has not one of them, is about 7 

to 6, or - - 
7 That he holds one or two of them, is in 

his favour about 13 to 6, or- 
8 And about 5 to 2 that he holds 1, 2, or 

all three of them. 

The ule of thefe calculations is for awhift-player to play 
his cards to the moft advantage. For intlance. 

As the firft calculation is two to one that his partner 
does not hold one certain winning card.—Suppoie then a 
fuit is led, of which the fecond player has the king and 
3 fmall one only, he fhould put on the king, becaule the 
odds are in his favour that the third player cannot win it. 
For the fame reafon,. when he is fecond player, arid to lead, 
he fhould play a king in preference to a queen, becaufe 
it is two to one the ace does not take it; but it is five to 
four the queen will be taken by either ace or king, which 
may be in the third hand. 

According to the feaond calculation, of its being five to 
four that his partner holds one certain winning card out of 
any two r If he has two honours- in any fuit, he can play 
to an advantage^ knowing it is five to four in favour of his 
partner’s having one of the two. honours and by the fame 
rule, if he is fecond player, having a queen and one fmall card, 
fcy playing the queen he plays fwe to four againft himfelf. 

It is obvious, frorrv the third calculation, which proves it 
to be five to two that his partner has one card out of any 
three certain winning, cards, that he who plays the knave 
fecond hand, having but the knave and one fmall card 
af the fame fuit, muft play five to two againfl himfelf, 
and difeovers his game to a great difadvantage; for which 
reafon, he fhould play the lowed of any fequence which 
he may hold in his hand, as the knave, if he has king, 
queen, and knave; the ten, if he has queen, knave, and 
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provided'he has four winning cards of any-fuit; or five Wh!£i6n4 
tricks out of feven, if he has five-winning cards of any 
fuit; by playing two rounds of-trumps, and taking out 
eight of them, it is five to two but his partner has a third^”"?*' 
trumo; and if it fhould be fo, he makes the .tricks intended, fka!^ 

WHISTON (William), an Englifh divine of great 
parts, uncommon learning, and of a fingular charafter, was 
born at Norton near. Twycrofle ■ in the county of Leicef- 
ter^ where his father was redlor* in 1667. He was admit- 
ted of Clarehall; Cambridge,- where he purfued his ftudies, 
particularly in., the. mathematics, and commenced tutor; . 
which his -ill health at- length forced him to decline. . Ha- 
ving entered into orders, he, in 1694, became chaplain to 
Dr More bifhop of Norwich ; and in this ftation he publifh- 
ed his fir ft work* intitled, A New “Theory of the Earth, &c. 
in which- he undertook to prove the Mofaic do&rine of the 
earth perfeftly agreeable to reafon and philofophy. This work 
brought no fmall reputation to the author. In the begin- 
ning of -this century he was made Sir Ifaac Newton’s de- 
puty, and afterwards his fucceflbr, in the Lucafian profef- 
frrfhip of mathematics; when he refigned a living he had in 
Suffolk, and went to refide at Cambridge. About this 
time he publifhed feveral fcientifical works, explanatory of 
the Newtonian philofophy; and he had the honour of be, 
ing one of the firft, if not the very firft, who rendered thofe 
principles popular and intelligible to the generality of read. 

About the year 1710, he was known to- have adopted 
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ten, &c* By fa doing,, his partner has an opportunity of that he might have obftrved in her conduct 
• * •  ^  J   .• r *4.   1 ~ ► V. ^ l. ~ ~J rarUlmrr- that fpwnpru 

Arlan principles, and was forming projects to fupport and 
propagate them : among other things, he had tranflated the 
Apoftolical Confutations into Englifh, which favoured the 
Arian do&rine, and which he afferted to be genuine. The 
confequence was, that he was deprived of bis profefforfhip^ 
and banifhed the univerfity; he nevertheless purfued his 
Scheme, by publifhing the next year his Primitive Chrilti# 
anity Revived, 4 vols, 8vo. for which the convocation fell 
upon him very vehemently. On his expulfion. from Cam, 
bridge, Mr Whifton fettled in London ; where, without 
Suffering bis zeal to be intimidated, he continued to write, 
and to propagate his Primitive Chriftianity, with as much ar» 
dour as if he had been in the moft flourifhing eitcumftances. 
In 1721,3 fubfeription was made for the fupport of his fa- 
mily, which amounted to 470 b bor though he drew pro- 
fits from reading aftronomical and philofophical leftures, and 
alfo from his publications, which were very numerous, yet 
thefe of themfelves would have been very infufficient : nor, 
when joined ^ith the benevolence and charity of thofe who 
loved and efteemed him for his learning, integrity, and pie* 
ty, did they prevent his being frequently in great diftreis. 
He continued long a member of the church of England, and 
regularly frequented- its Service, though he disapproved of 
many things in it: but at laft he went over to the Baptifts, 
and attended Dr Forfter’s meeting at Pinner’s Hall, Broad- 
ftreet. Among other performances not Specified above, be 
wrote Memoirs of his own life and writings, which contain 
Come curious particulars. 

He was remarkable for Speaking the plained truths en 
every occafion, and to perfons of every degree. During the 
year 1725, that he, with Dr Clarke, Dr Berkeley, and 
others, had the honour to attend Qmien Caroline on a cer* 
tain day of every week, to talk of the progrefs of Science, 
her Majefty one evening took occafion to pay him a juft 
compliment on his truth and integrity, reqoefting tnat at 
would, with his ufual plainnefs, point out to her any tank 

- - - - ~ ' • ’ ' " At firft he 
judging what card to play in that fuit, according to the 
odds for or againft him. 

From the above c?.lculation, if he has ace, king, and two 
fmall trumps, he is entitled to win four tricks out of fix, 

begged to be excufed, adding, that few perfons could bear 
to have their faults plainly told to them, and leaft of all 
royal perfonages, who, from their elevation, are necefiauly 
Surrounded by flatterers, to whole lips tr uth is a Hunger. litr 
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KerMajcfty'replied, that he was to confidetiier not as a 
queen, but as a philofopher ; and that philofophy is of very- 
little ufe, if it cannot enable its profeflbrs to bear without 
offence truths neceffary to their own improvement. Upon 
this he told her, that the greateft fault which he had obfer* 
ved in her conduft, was her indecent behaviour in the hoitfe 
of God, which, he nffured her, had made very unfavourable 
imprefiions on the minds of many perfone* who, coming to 
town from diftant parts of the country, had gone to the 
chapel to obtain a fight of her mhjefty, the king, and the 
royal family. The Queen made no reply; but in about 
fix weeks afterwards renewed her requeft, that Mr Whifton 
would point out the moft glaring improprieties in her con- 
dud. To this he anfwered, that he had laid down a maxim 
from which he could not deviate, never to point out to any 
perfon more than one fault at a time, and never to give a 
fccond reproof till he had obferved fome good confequence 
to have arifen from the firft (a). Much to the Queen’s 
honour, (he was pleafed with this plain-dealing, and conti- 
nued to think favourably of Mr Whifton. This honeft, but 
whimfical and credulous man, died in 1762, at the advan- 
ced age of 95:. 

WHITBY (Dr Daniel), a very learned Englifti writer, 
was born in 1638, and bred at Oxford ; where, in 1664, he 
v/as eleded perpetual fellow of his college. He afterward 
becauie chaplain to Dr Seth Ward, bifhop of Salifbury ; 
who collated him in 1668 to the prebend of Yatefbury in 
that church, and feon after to that of Hufborn and Bur- 
bach. In 1672 he was admitted chanter of the faid church, 
cn the death of Mr John South, and then, or foon after, rec- 
tor of St Edmund’s church in Saliftmry. He was made a 
prebendary of Taunton Regis in 1696, and died in 1726. 
He was ever ftrangely ignorant of worldly affairs, even to 
a degree that is fcarcely to be conceived. His writings are 
numerous, and well known ; particularly his Commentary on 
the New Teftament. 

Whitby, a fea-port town in the North Riding of York- 
shire, feated on the river Elk, near the place where it falls 
into the fea. The houfes are neat,ftrong, and convenient; the 
number of inhabitants about 9000. Ship-building is their 
principal manufacture. W. Long. o. 24. N. Lat.54.30. 

WHITE, one of the colours of natural bodies. 
IPhite of the Eye, denotes the firft tunic or coat of the 

eye, called albuginea. See Anatomy, nu 142. 
White of an Egg. See Albumen and Egg. 
White Friars, a name common to feveral orders of monks, 

from being clothed in a white habit. 
White Sea, is a bay of the Frozen Ocean, fo called in 

the north part of Muicovy, lying between Ruffian Lapland 
and Samoieda; at the bottom of which Hands the city of 
Archangel. This was the chief port the Ruffians had before 
their conqueft of Livonia. 

White Colour for painting. See Chemistry, no 703. 
White Copper. See Chemistry, n® 1157. 
White Drop, Ward’s. See Chemistry, n3 746. 
White Iron, or Tinplate, iron-plates covered over with 

tin ; for the method of making which, fee Latten. 
In 1681 tin-plates were manufactured in England by one 

Andrew Yarranton, who had been fent to Bohemia to learn 
the method of making them. But the manufacture was 
foon afterwards dilcontinued. It was revived again in 174^ 
and is now arrived at as great, if not greater, perfection in 
this country than in any other. 

White Lead. See Chemistry, n° 875* 
Whits Throat, in ornithology. See Motacilla. 

White- 
haven. 
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WHITEFIELD (George), the celebrated preacherWNtefield* 

among the people called Methodijls, was born in the year 
1714, at the Bell in the city of Gloucefteiy which was then 
kept by his mother. At about 12 years of age he was put 
to a grammar-fchool; but his mother entering into a fecoud 
marriage, which proved a difadvantageous one, he, when 
about 1 5, put on a blue apron, and ferved her in the capa- 
city of a drawer or waiter. After continuing about a year 
in this fervile employment, fhe turned over the bufinefs to 
his brother; who marrying, and George not agreeing with, 
his fifter-in-law, he left the inn- Some time after, meeting 
with an old fchool-fellow, then a fervitor in Pembroke col- 
lege, Oxford, he v/as induced to attempt getting into the 
fame college in a like capacity, and fucceeded. Here Mr 
Whitefield, who from his own account appears to have al- 
ways had a ftrong tin&ure of enthufiafm in his conftitution 
from his very childhood, diftmguifhed himfclf by the aufte- 
rities of his devotion, and acquired confiderable eminence in 
fome religious affemblies in that city. At the age of 21, 
the fame of his piety recommended him fo effectually to' 
Dr Benfon, then bifhop of Gloucefter, that he made him a 
voluntary offer of ordination. Immediately after this regu- 
lar admiflion into the miniftry, Mr Whitefield applied him- 
felf to the moft extraordinary, the moft indefatigable, duties 
of his character, preaching daily in prifons, fields, and open 
ftreets, wherever he thought there would be a likelihood of 
making profelytes. Having at length made himfelt univer- 
fally known in England, he embarked for America, where 
the tenets of Methodifm began to fpread very faft underpins 
friends the Wefleys; and firft determined upon the inftitu- 
tion of the orphan-houfe at Georgia, which he afterwards 
effected. After a long courfe of peregrination, his fortune 
increafed as his fame extended among his followers, and he 
ereCted two very extenfive buildings for public worfhip, 
under the name of Tabernacles ; one in Tottenham Court 
Road, and the other in Moorfields. Here, with the help 
of fome affiftants, he continued for feveral years, attended 
by very crowded congregations, and quitting the kingdom 
only occafionally. Belides the two tabernacles already- 
mentioned, Mr Whitefield, by being chaplain to the coun- 
tefs dowager of Huntingdon, was connected with two other 
religious meetings, one at Bath, and the other at Tun- 
bridge, chiefly ereCted under that lady’s patronage. By a 
lively, fertile, and penetrating genius, by the moft unwearied 
zeal, and by a forcible and perfuafive delivery, he never fail- 
ed of the defired effeCt upon his ever crewded and admiring 
audiences. America, however, which always engaged much 
of his attention, was deftined to clofe his eyes; and he died 
at Newberry, about 40 miles from Bofton in New England* 
in 1770. 

WHITEHAVEN, > fea-port town of Cumberland, 
with a market on T. bur {days, and one fair on Auguft ift 
for merchandife and toyrs. It is feattd on a creek of the 
lea, on the north end of a great bergh or hill, wafhed by 
the tide of flood on the weft fide, where there is a large 
rock or quarry of hard white ftone, which gives name to 
the place, and which, wiih the help of a ftrong ftone-wall, 
iecures the harbour, into which fmall barks may enter. It 
is lately much improved in its buildings, and noted for its 
trade in pit-coal and fait, there being near it a prodigious 
coal-mine, which runs a confiderable way under the fea. 
They have a cuftomhoufe here ; and they carry on a good 
trade to Ireland, Scotland, Chefter, Briftol, and other parts. 
It is 10 miles fouth weft of Cockermouth, and 289 north- 
weft of London. W. Long. 3. 6. N. ^at. y. 30. 

5P2 WHI fLNESSj 

(a) Bifhop Berkeley was prefent at thefe converfations, and from his fon we received the account which we have gi- 
ven of them. They are likewife mentioned, but not ilated fo accurately, by Bifhop Newton in his own Lue. 
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WHITENESS, the quality which denominates or con- 

ftitutes a body white. 
WHITES, or Fluor /llbus. See Medicine, n° 150. 
WHITING, in ichthyology. See Gadus. 
WHITLOW, or Whitloe. See Surgery. 
WHITSUN-Farthinos, otherwife called Smoke-fir- 

things or Quadrantes Pentecojlales, a compofition for offerings 
which were anciently made in Whitfim-week by every man 
ih England, who occupied a houfe with a chimney, to the 
cathedral church of the diocefe in which he lived. 

WHITSUNDAY, a folemn feftival of the Chriftian 
church, obferved on the fiftieth day after Ealter, in me- 
mory of the defeent of the Holy Ghofl upon the apoltles 
in the vifible appearance of fiery cloven tongues, and of 
thofe miraculous powers which were then conferred upon 
them. 

It is called Whitfunday, or White-Sunday ; becaufe this 
being one of the ftated times for baptifm in the ancient 
church, thofe who were baotifed put on white garrrtents, 
as types of that fpiritual purity they received in baptifm. 
As the defeent of the Holy Ghoft upon the apottles hap- 
pened upon the day which the Jews called Pentecoft, this 
feftival retained the name of Pentecoji among the Chriftians. 

WBiTsuNDAr IJle, one of the New Hebrides, which lies 
about four miles to the fouth, runs in the fame direftion, 
and is of the fame length, having more (loping expoiures 
than Aurora : it appears to be better inhabited, and to 
contain more plantations. 

WHORTLEBERRY. See Vaccinium. 
WHYTT (Dr Robert), an eminent phyfician, born at 

Edinburgh on the 6th September 1714, was the fon of 
Robert Whytt, Efq; of Bennochy, advocate. This gentle- 
man died fix months before tlie birth of our author, who 
bad alfo the misfortune to be deprived of his mother before 
he had attained the feventh year of his age. After receiving 
the firft rudiments of fchool-education, he was fent to the 
univerfity of St Andrew’s; and after the ufual courfe of 
inftru&ion there, in claflical. philofophical, and mathemati- 
cal learning, he came to Edinburgh, v/here he entered upon 
the itudy of medicine, under thofe eminent medical teachers, 
Monro, Rutherford, Sinclair, Hummer, Alfton, and Innes. 
After learning what was to be acquired at this univerfity, 
in the profecution of his ftudies he vifited foreign countries; 
and after attending the moft eminent teachers at London, 
Paris, and Leyden, he had the degree of Doftor of Phyfic 
conferred upon him by the univerfity of Rheims in 1736, 
being then in the 2 2d year of his age. 

Upon his return to his native country, he had the fame 
honour alio conferred upon him by the univerfity of St An- 
drew’s ; where he had before obtained, with applaufe, the 
degree ofMafter of Aits. 

Not long afterwards, in the year 1737, he was admitted 
a Licentiate of Medicine by the Royal College of Phyfici- 
ans of Edinburgh ; and the year following he was raifed to 
the rank of a bellow of the College. From the time of his 
admiflion as a licentiate, he entered upon the practice of 
phyfic at Edinburgh ; and the reputation which he acqui- 
red for medical learning, pointed him out as a fit fucceffor 
for the firft vacant chair in the univerfity. Accordingly, 
when Dr Sinclair, whole eminent medical abilities, and 
perfuafive powers of oratory, had contributed not a little 
to the rapid advancement of the medical fchocl of Edin- 
burgh, found that thofe confpicuous talents which he pof- 
fefled could r.o longer be exerted in the manner which 
they once had been when he enjoyed bodily vigour unim- 
paired by age and powers of mind unclouded by difeafe, 
be refigned his academical appointments in favour of Dr 
Whytt. 

] WHY 
This admiflion into the college took place on the 20th 

of June 1746 ; and he began his firft courfe of the inftitu- " 
tions of medicine at the Gommencanent of the next wintcr- 
feftion. The abilities which he difplayed from his acade- 
mical chair, in no particular difappointed the expeftations 
which had been formed of his ledtureg. The Latia tongue 
was the language of the univerfity of Edinburgh ; and he 
both fpoke and wrote in Latin with Angular propriety, ele- 
gance, and perfpicuity. At that time the fyltem and fenti- 
ments of Dr Bcerhaave, which, notwithftanding their errors, 
mult challenge the admiration of lateft ages, 'were very ge- 
nerally received by the moft intelligent phyficians in Britain, 
Dr Whytt had no fuch idle ardour for novelties as to throw 
them entirely afide becaufe he could not follow them in 
every particular. The inftitutions of Dr Boerhaave, there- 
fore, furnilhed him with a text for his lectures ; and he was 
no lels fuccdsful in explaining, illuftrating, and eftablilhing- 
the lentiments of the author, when he could freely adopt 
them, than in refuting them by clear, connedted, and deci- 
five arguments, when he had occalion to differ from him. 
The opinions which he himfelf propofed, were'delivered and 
enforced with luch acuteneis of invention, fuch difplay of 
fadts and force of argument, as could rarely fail to gain 
univerlal affect from his numerous auditors ; but free from 
that fell-fuffxciency which is ever the offspring of ignorance 
and conceit, he delivered his concluiions with becoming 
modefty and diffidence. 

From the time that he firft entered upon an academical 
appointment, till the year 1756, his prelections were con- 
fined to the inftitutions of medicine alone. But at that 
period his learned colleague Dr Rutherford, who then filled 
the pradtical chair, who had already taught medicine at 
Edinburgh with univeral applaufe for move than thirty 
years, and who had been the firft to begin the inftitutior. of 
clinical ledtures at the Royal Infirmary, found it needfary 
to retire from the fatiguing duties of an office to which the 
progrefs of age rendered him unequal. On this crifis Dr 
Whytt, Dr Monro, fen. and Dr Cullen, each agreed to 
take a fhare in an appointment in which their united exertions 
promifed the higheft advantages to the univerfity. By this 
arrangement Undents, who had an opportunity of daily 
witnefiing the practice of three fuch teachers, and of hearing 
the grounds of that pradlice explained, could not fail to de- 
rive the moft Llid advantages. 

In thefe two departments, the inftitutions of medicine in 
the univerfity, and the clinical ledures in the Royal In- 
firmary, Dr Whytt’s academical labours were attended with 
the moft beneficial confequences both to the ftudents and to 
the univerfity. But not long after the period we have laft 
mentioned, his leftures on the former of thefe hibjeCfs un- 
derwent a very conliderable change. About this time the 
iiluftrious Gaubius, who had fucceeded to the chair or Botr- 
haave, favoured the world with his Injiitutionts Pathologist. 
This branch of medicine had indeed a place in the text 
which Dr Whytt formerly followed ; but, without detrac- 
ting from the charafter of Dr Boerhave, it may juitly be 
faid, that the attention he had bellowed upon it was not 
equal to its importance. Dr Whytt was feniible of the 
improved ftate in which pathology now appeared in the 
writings of Boerhaave’s fucceffor ; and he made no delay 
in availing himfelf of the advantages which were then af- 
forded. 

In the year 1762, his pathological le&ures were entirely 
new-modelled. Following the publication of Gaubius as 
a text, he delivered a comment, which was read by every 
intelligent ftudent with the moft unfeigned fatisfaftion. In 
thefe ledlures he collected and crandenied the fruits of ac- 
curate obfervation and long experience. Enriched by all 

the 
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tfee opportunities of information which he had enjoyed, and 
Dy all the difcernment which he was capable of exerting, 
they were juftly confukred as his moft finifhed produftion. 

For a period of more than twenty years, during which 
he was juttly held in the higheft efteem as a lefturer at 
Edinburgh, it may readily be iuppofed that the extent of 
his praftice correfponded to his reputation. In faft, he re. 
reived both the firft emeluments, and the highell honours, 
which could here be obtained. With extenfive practice in 

^Edinburgh, he had numerous confultations from other places. 
His opinion on medical fubjefts was daily requefted by his 
moll eminent contemporaries in every part of Britain. 
(Foreigners of the firft dillinftion, and celebrated phyficians 
in the molt remote parts of the Btitilh empire, courted an 
Intercourle with him by letter. Befides private teitimonies 
)f efteem, many public marks of honour were conferred 
ipon him both at home and abroad. In 1752, he was 

tle&ed a fellow of the Royal Society of London ; in 1761, 
(Ihe was appointed firft phyfician to the king in Scotland ; 
and in 1764, he was chofen prefident of the Royal College 

jpf Phyficians at Edinburgh. 
But the fame which Dr Whytt acquired as a praftition- 

Jer and teacher of medicine, were not a little increaled by 
the information which he communicated to.the medical 
world in different publications. His celebrity as an author 

’;was ftill more extenlive than his reputation as a profcftbr. 
His firft publication, An Effay on the Vital and other In- 

voluntary Motions of Animals, although it had been begun 
foon after he had finifhed his academical courfe of medical 
education, did not come from the preis till 1751; a period 
of fifteen years from the time that he had finifhed his aca- 
demical courfe, and obtained a degree in medicine : but the 
delay of this publication was fully compenlated by the mat- 
ter which it contained, and the improved form under which 
it appeared. 

The next fubjeft which employed the pen of Dr Whytt 
was one of a nature more immediately pra&ical. His Eflay 
on the Virtues of Lime-water and Soap in the Cure of the 
Stone, firft made its appearance in a leparate volume in 1752. 
Part of this fecond work had appeared feveral years before in 
the Edinburgh Medical Effays : but it was now prefented 
to the world" as a dillind publication with many improve- 
ments and additions. 

His third work, intitled Pbyfiological Effays, was firft 
publilhed in the year 1755.' This treatife conirfted of two 
parts ; ift, An Inquiry into the Caufes which promote the 
Circulation of the Fluids in the very fmall Vtffels of Ani- 
mals ; and 2dly, Obfervations on the Senfibility and Irrita- 
bility of the Parts of Men and other Animals, occafioned 
by Dr Haller’s treatife on that iubjeft. The former of 
thefe may be confidered as an extenfion and farther illu- 
ftration of the fentiments which he had already delivered in 
his Effay on the Vital Motions, while the latter was on a 
fubjedl of a controverfial nature. In both he difplayed that 
acntenefs' of genius and ftrength of judgment which appear- 
ed in his former writings. 

From the time at which his Phyfiological Effays v/ere 
publilhed, feveral years were probably employed by our 
author in preparing for the prefs a larger and perhaps a 
more important work than any yet mentioned, his Obier* 
vations on the Nature, Caufes, and Cure of thofe Diforders 
which are commonly called nervous, hypochondriac, and hy- 

Jlcric. L his elaborate and ufeful work was publilhed in the 
year 1764. ^ 

The laft of Dr Whytt’s writings is intitled, Obfervations 
on the Dropfy in the Brain. This treatife did not appear 
till two years after his death ; when all his other works 
were collected and publifhed in one quarto volume, under 
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the direction of his fon and of his intimate friend the fate 
Sir John Pringle. 

Befides thele five works, he wrote many other papers,^ 
which appeared in different periodical publications; par- 
ticularly in the Philofophical d ranfa&ions, the Medical 
Effays, the Medical Obfervations, and the Phyfical and Li- 
terary Effays. 

At an early period of life, foon after he had fettled as a 
medical practitioner in Edinburgh, he entered into the mar- 
ried ftate. His firft wife was Mifs llobertfon, fifter to Ge- 
neral Rohertfon governor of New York. By her he had 
two children ; both of whom died in earl^ infancy, and 
their mother did not long furvive them. A tew years 
after the death of his firft wife, he married as a fecond 
wife Mifs Balfour, fifter to James Balfour, Efq; of Pil- 
rig. By her he had fourteen children ; but in thefe 
alio he was in fome refpefits unfortunate ; for fix of them 
only lurvived him, three fons and three daughters, and of 
the former two are fince dead. Although the feeling 
heart of Dr Whytt, amidft the diftreffes of his family, 
muft have often fuffered that unealinefs and anxiety which 
in fuch circumftances is the unavoidable confequence of pa- 
rental afTeftion and conjugal love ; yet he enjoyed a large 
jfhare of matrimonial felicity. But his courfe ot happineis 
was terminated by the death of his wife, which happened 
in the year 1764 • and it is not improbable that this event 
had fome lhare in battening his own death ; lor in the be- 
ginning ot the year 1765 his health was fo far impaired, 
that he became incapable of his former exeruons. A tedi- 
ous complication of chronical ailments, which chiefly ap- 
peared under the fotm of diabetes, was not to be refilled by 
all the medical fkill which Edinburgh could afford : and at 
length terminated in death, on the 15 th of April 1766, in 
the 5 2d year of his age. 

W1 BURGH, a confiderable town of Denmark, in North 
Jutland, with a bilhop s fee, remarkable for being the feat 
of the chief court of Juftice in the province. The hall 
where the council affembles has the archives of the country,, 
and efcaped the terrible fire that happened in the year 1726, 
and which burned the cathedral-church, that of the Black. 
Friars, the town-houfe, and the biftiop’s palace ; but they 
have all been rebuilt more magnificent than before It is 
feared on the lake Weter, in a peninfula, 25 miles north- 
weft of Slefwick, and no north-by-weft of Copenhagen, 
E. Long. 9. 50. N- Lat. 56. 20. 

WICKER, fignifies made of fmall twigs. 
WICKET, a fmall door in the gate of a fortified place,, 

See. or a hole in a door through which to view what paffes 
without. 

WICKLIFF (John), the firft divine in Europe who 
had refolutiom to attempt a reformation of religion, was 
born about the year 1324, in the parifti of Wycliff, near 
Richmond, in Yorklhire. He was educated at Oxford,, 
firit in Queen’s, and afterwards in Merton college, of which 
he was aprobationer-fellow. Having acquired the reputa- 
tion of a man of great learning and abilities, in 1361 he 
was chofen matter of BalLohhall,. and in 1365 conttituted 
warden of Canterbury college, by the founder archbifhop 
Simon de Klip ; but was, in 1367, ejefted by the regulars,, 
together with three fecular fellows. He thought their pro- 
ceedings arbitrary, and there!ore appealed to the pope ; hut 
inftead of obtaining redrefs, in 1370 the eje&ment was con- 
firmed. This difappointment probably contributed fome- 
wliat towaids his enmity to the fee ot Rome, or rather to 
confirm that enmity ; for he had long before written againit 
the pope’s exadions and corruptions ot religion. How- 
ever, his credit in the univerfity continued ; for having taken-' 
the degree of dodor in divinity, he read public kdures, 
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Wickliff, with great applaufe ; in which he frequently expoied the 
V iLkknv. imp0f,tj0ns 0f ^ Mendicant friars. About this time he 

v publifhed a defence of his fovereign Edward III. againft 
the pope, who had infilled on the homage to which his pre- 
decefibr king John had agreed. This defence was the caufe 
of WicklifPs introduflion at court, and of his being fent 
one of the ambaffadors in 1374 to Bruges, where they met 
fche pope’s nuncios, in order to fettle fevcral ecclefiaftical 
matters relative to the pope’s authority. In the mean time 
WicklifF was prefented by the king to the redtory of Lutter- 
worth in Leiceftedhirc, and in 1375 he obtained a prebend 
in the church of Weftbury in Gloucefterfhire. WicklifF con- 
tinued hitherto, without moleftation, to oppofe the papal 
authority ; but in 1377 a bull was fent over to the arch- 
bifhop of Canterbury, and to Courtney biihop of London, 
ordering them to fecure this arch-heretic, and lay him in 
irons; at the fame time the pope wrote to the king, re- 
quefting him to favour the bifhops in the profecution : he 
alfo fent a bull to Oxford, commanding the univerfity to 
give him up. Before thefe bulls reached England Edward 
III. was dead, and WicklifF, protected by John duke of 
Lancafter, uncle to Richard II. favoured by the queen mo- 
ther, and fupported by the citizens of London, eluded the 
perfecution of pope Gregory IX. who died in 1378. In 
the following year this intrepid reformer prefented to parlia- 
ment a fevere paper againft the tyranny of Rome, wrote 
againfl the papal fupremacy and infallibility, and publifhed 
a book On tht Truth of ithe Scriptures, intended to prepare the 
way for an Englifh tranflation of them, in which he had 
made confiderable progrefs. In 1381 he publifh Sixteen 
Conclu/ions; in the firft of which he ventured to expofe the 
grand article of tranfubftantiation. Thefe conclufions being 
condemned by the chancellor of Oxford, WicklifF appealed 
to the king and parliament; but being deferted by his un- 
fteady patron the duke of Lancafter, he was obliged to 
make a confefilon at Oxford ; and by an order from the 
king was expelled the univerfity. He now retired to his 
living of Lutterworth, where he finilhed his tranflation of 
the bible. This verfion, df which there are feveral manu- 
feript copies in the libraries of the univerfities, Britifh 
Mufeum, &c. is a very literal tranflation from the Latin 
vulgate. In 1383 he was fuddenly ftruck with the palfy ; 
a repetition of which put an end to his life in December 
1384. He was buried in his own church, where his bones 
were fuffered to reft in peace till the year 1428, when, by 
an order from the pope, they were taken up and burnt. 
—Befides a number of works that have been printed, he 
left a prodigious number of manuferipts; an accurate lift 
of which may be feen in bilhop Tanner’s Bib. Brit. Nib. 
Some of them are in the Bodleian Library, others in the 
Britifh Mufeum, &c. 

Wickliff was doubtlefs a very extraordinary man, confl- 
dering the times in which he lived. His natural fagacity 
difeovered the abfurdities and impofitions of the church of 
Rome, and he had the honefty and rel’olution to promulgate 
his opinions, which a little more fupport would probably 
have enabled him to eftablifh : they were evidently the 
foundation of the fubfequent reformation. 

WICKLOW, a county of Ireland, in the province of 
Leinfter; bounded on the north by the county of Dublin ; 
on the eaft by the Irifh Sea; on the fouth by Wexford ; 
and on the weft by Kildare and Catherlough. It is 33 
miles in lei gth, 20 in breadth, and indifferently fruitful. 
It contains 54 parifhes, and fends 10 members to parliament. 

Wicklow, the capital of a county of the fame name, in 
Ireland; feated on the fea-fide, with a narrow harbour, at 
the mouth of the river Leitrim, over which ftands a rock, 

iiiltead of a ckftle, furrounded by a ftrtmg Wall, ’ 24 rnilei 
fouth of Dublin. W. Long. 6. 7. N. Lat. 52. yy. || 

WIDGEON, in ornithology. See Anas. 
WIDOW, a woman who has loft her hufband. 
WIFE, a married woman, or one joined with, and under 

the protection of, an hufband. See Husband. 
Isle of WIGHT, an ifland lying on the fouth coaft of 

Hampfhire, from which it is feparated by a narrow channel. 
It is about 21 miles in length, and 13 in breadth. It it 
nearly divided into equal parts by the river Mede or Cowes, 
which rifing in the fouthern angle, enters at the northern, 
into the channel, oppofite the mouth of Southampton Bay. 
The fouth coaft is edged with very fteep cliffs of chalk and 
freeftone, hollowed into caverns in various parts. The weft 
fide is fenced with ridges of rocks, of which the moft re- 
markable are thofe called, from their ftiarp extremities, the 
Needles. Between the ifland and the main are various fand- 
banks, efpecially off the eaftern patt, where is the fafe road 
of St Helen’s. Acrofs the ifland, from eaft to weft, runs a 
ridge of hills, forming a trad of fine downs, with a chalky 
or marly foil, which feed a great number of fine-fleeced 
fheep. Rabbits are alfo very plentiful here. To the north 
of this ridge the land is chiefly pafture : to the fouth of it 
is a rich arable country, producing great crops of corn. The 
variety of profpefts which this ifland affords, its mild air, 
and the neat manner in which the fields are laid out, render 
it a very delightful fpot. It is devoted almoft folely to 
hufhandry, and has no manufa&ory. It is one of the prin- 
cipal refources of the London market for unmalted barley. 
Among its produfts are to be reckoned a pure white pipe- 
clay, and a fine white cryflalline land ;• of the latter of which 
great quantities are exported for the ufe of the glafs-works 
in various parts. Its principal town is the borough of New- 
port : it likewife contains the two fmall boroughs of Newton 
and Yarmouth. 

WILD-fire. See IVild-FiRK. 
WILDERNESS, in gardening, a kind of grove of 

large trees, in a fpacious garden, in which the walks are 
commonly made, either to interfeft each other in angles, or 
have the appearance of meanders and labyrinths. 

Wilderneffes (fays Mr Miller) fhould always be propor- 
tioned to the extent of the gardens in which they are made ; 
for it is very' ridiculous to fee a large wildernefs planted with 
tall trees in a fmall fpot of ground ; and, on the other hand, 
nothing can be more abfurd than to fee little paltry fquares, 
or quarters of wildernefs-work, in a magnificent large garden. 
As to the fituation of wilderneffes, they fhould never be pla- 
ced too near thejhabitation, nor fo as to obftruct any diftattt 
profpeft of the country, there being nothing fo agreeable 
as an unconfined profpefl : but where, from the fituation 
of the place, the fight is confined within the limits of the 
garden, nothing can fo agreeably terminate the profpe£l as 
a beautiful feene of the various kinds of trees judicioufly 
planted ; and if it is fo contrived that the termination is 
planted circularly, with the concave towards the fight, it 
will have a much better effedl than if it end in ftraight lines 
or angles. The plants fhould always be adapted to the 
fize of the plantation ; for it is very abfurd for tall trees 
to be planted in the fmall fquares of a little garden; and 
ia large defigns fmall fhrubs will have a mean appearance. 
It jfhould" alfo be obferved never to plant evergreens a- 
mongft deciduous trees ; but always to place the evergreens 
in a wildernefs in a feparate part by themfelves, and that 
chiefly in fight. ^ 

As to the walks, thofe that have the appearance of 
meanders, where the eye cannot difeover more than twenty 
or thirty yards in length, are generally preferable to all 

others, 
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:ircular piece of grafs ; in the centre of which may be pla- 
:ed either an obelifl<, ftatne, or fountain; and if in the 
middle of the wildernefs there be contrived a large opening, 
n the centre of which may be erefted a dome or banqueting 

life, furrounded with a green plot of grafs, it will be a con- 
iiderable addition to the beauty of the whole. From the 
Tides of the walks and openings, the trees fliould rife gradu- 
ally one above another to the middle of the quarters; where 
fhould always be planted the largeft growing trees, fo that 
the heads of all the trees may appear to view, while their 
ftems will be hid from the light. Thus, in thofe parts 
which are planted with deciduous trees, rofes, honeyfuckles, 
fpirsea frutex, and other kinds of low-flowering flirubs, may 
be planted next the walks and openinqs ; and at their feet, 
mear the fides of the walks, may be planted primrofes, vio- 
lets, daffadils, &c. not in a ftraight line, but fo as to appear 
accidental, as in a natural wood. Behind the firft row of 
flirubs fhould be planted fyringas, althaea frutex, mezereons, 
and other flowering fhrubs of a middle growth ; and thefe 
may be backed with many other forts of trees rifing gradual- 
ly to the middle of the quarters. 

The part planted with evergreens may be difpofed in the 
following manner, viz. in the firft line next the great walks 
may be placed the lauruftinus, boxes, fpurge.laurel, juni- 
per, favia, and other dwarf evergreens. Behind thefe may 
be' placed laurels, hollies, arbutufes, and other evergreens of 
a larger growth. Next to thefe may be planted alaternufes, 
phyllireas, yews, cyprefles, Virginian cedars, and other trees 
of the fame growth ; behind thefe may be planted Norway 
and filver firs, the true pine, and other forts of the fir growth; 
and in the middle fhould be planted Scotch pines, pinafter, 
and other fores of the larger growing evergreens ; which 
will afford a moft delightful profpeft if the different fhades 
of tire greens are curioufly intermixed. 

But befide the grand walks and openings (which fhould 
always be laid with turf, and kept well mowed), there fhould 
be fome fmaller ferpentine walks through the middle of the 
quarters, where perfons may retire for privacy ; and by the 
fides of thefe private walks may alfo be fcattered fome wood- 
fi.owers and plants ; which, if artfully planted, will have a 
very good effedt. 

In the general defign for thefe wilderneffes, there fhould 
not be a ftudiedand fluff correfpondency between the feveral 
parts ; for the greater diverfity there is in the diftribution 
of thefe, the more pleafure they will afford. 

WILKINS (Dr John), a moll ingenious and learned 
Ef.glifti bifhop, was the fon of a goldfmith of Oxford, and 
was born in 1614. He adhered to the parliament during 
the civil wars, by whom he was made warden of Wadham 
college in 1648 : he married afterwards the filter of Oliver 
Cromwell, and procured a difpenfation to retain his warden- 
fhip-notwithftanding. Richard Cromwell made him mafter 
©fi Trinity college, Cambridge, from which he was ejedted 
on the Reftoi ation. He then became preacher to Gray’s- 
Jnn, re ft or of St Laurence Jewry, London, dean of Rip- 
pon, and in 1668 was promoted to the biftroprlc of Cheftcr; 
he died in. 1672. Bifhop Wilkins thought it prudent ta 
fubmit to the powers in being ; he therefore fubferibed to 
the foieirua league and covenant while it was enforced; and 
was equally ready to fwear allegiance to king Charles when 
he was reftored: this, with his moderate fpirit toward dif- 
fenters, rendered him not very; agreeable to churchmen. His 
mathematical and philofophical works, which contain many 
ingenious and curious pieces, confidering the time when 
they were written, have been collefted in one vol. 8vo. Fie 
published alfo fome theological tradts. He. was. the. firft 
president of the Royal Society. 

WILL, that faculty of the mind by which it embrace* 
or rejefts any thing offered to it. See Metaphysics. 

Wicl, or La/? /Trzz, in law, fignifies the deckration of 
a man’s mind and intent relating to the difpofition of his 
lands, goods, or other eftate, or of what he would haver 

done after his death. In the common law there is a di- 
ftinftion made between a will and a teftament: that is called 
a will where lands or tenements are given ; and when the 
difpofition concerns goods and chattels alone, it is termed a 
tejlament. See Testament. 

iViLL-with-a-whifp) or ^Jock-with-o-lonthofn^ two popu- 
lar names for the meteor called ignis fatuus. See Light, 
n° 46. 

WILLIAM 0/Malmsbury, an hiftorian of confidcr-' 
able merit in the reign of king Stephen ; but of whofe life 
few particulars are known. According to Bale and Pits, he 
was furnamed Somerfetus, from the county in which he was 
born. From his own preface to his fecond book De Regibvt 
Anglorum, it appears that he was addifted to learning from 
his^youth; that he applied himfelf to the ftudy of. logic, 
phylic, ethics, and particularly to hiftory. Fie retired to 
the Benediftine convent at Malmfbury, became a monk, and 
was made precentor and librarian ; a fituation which much 
favoured his intention of writing the hiftory of this king- 
dom. In this monaftery he fpent the remainder of his life, 
and died in the year 1142. He is one of our moft ancient 
and moft faithful hiftorians. His capital work is that in- 
titled De Regibus Anglorum, in five books; with an Appen- 
dix, which he ftyles Hijloria Novella, in two more. It is a 
judicious colleftion of whatever he found on record relative to 
England, from the invafion of the Saxons to his own times. • 

William of Newbury, fo called from a rnonaftery in 
Yorkfhire, of which he was a member, wrote a hiftoiy 
which begins at the conqueft and ends at the year 1197.- 
Flis Latin ftyle is preferred to that of Matthew Paris ; 
and he is intided to particular praife, for his honeft regard 
to truth, in treating the fables of Jeffery of Monmouth 
with the contempt they deferve 5 as well as for exprefling 
his approbation of Henry II.’s defign of reforming the. 
clergy, by bringing them under the regulation .of the fee a. 
lar power. 

William of Wyleham, b\lhQp of Wincheftcr, was born in 
the village of Wykeham, in the county of Southampton, in 
1424. He had his education at Winchefter and Oxford- 
Having continued near fix years in the univerfity, his pa- 
tron Nicholas Wedal, governor of the province of South- 
ampton, took him into his family, and appointed him his 
counfellor and fecretary. Fie could not have made choice 
of a fitter perfon for that employment, no man in that age 
writing or fpeaking more, politely than Wykeham. _ For 
this reafon Edington, bilhop of Winchefter, lord high-trea- 
furer of the kingdom, appointed him his'fecretary three 
years after, and alfo recommended him to king Edward III . 
who took him into his fervice. Being {killed in geometry 
and architefture, he was appointed furveyor of the royal 
buildings, and alfo chief juftice in eyre : he it was who fu- 
permtended the building of Windfor-caftle. ’ He was afteri 
ward chief fecretary of ftate, a keeper of the privy-feal 5 
and in 1367 fucceeded Edington in the fee of Winchefter, 
A little after he was appointed lord higlnchanceilor and pre- 
fident of the privy-council. That he might well dilcharge 
the feveral functions of his employments, both ecclefiaftical 
and civil, he endeavoured, on one hand, to regulate his own 
life according to the ftrifteft maxims, and to promote fuch 
parifti-priefts only as were able to give due inftruftions to 
their parifhioners, and at the fame time led exemplary lives : 
ou the other hand. .he did all in his power to caufe juftice ta 
be exaftly adminiftered. In 1371 he refigned his chancel- 
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Wfilium lapfiup, and fome time after the great feal. Edward being 

returned to England, after having carried on a very fuccefs- 
ful war in France, found his exchequer in great diforder. 
The duke of Lancatter, one of his Ions, at the head of fe- 
veral lords, having brought complaints againlt the clergy, 
who then enjoyed molt polls in tha kingdom, the king re- 
moved them from their employments. But the laymen, 
who were railed to them, behaved lo ill, that the king was 
forced to reftore the ecclefiallics. The duke of Lancalter 
fhowed ftrong animolky to the clergy, and fet every engine 
at work to ruin Wykeham. He impeached him of extor- 
tion, and of difguifmg things, and obliged him to appear at 
the King’s-bench. He got fnch judges appointed as con- 
demned him ; and not fatisfied with depriving him of all 
the temporalities of his bifhopric, he advrfed Edward to 
banidt him: but this prince rejeftedthe propofal, and after- 
ward reltored to Wykeham all that he had been diveiled of. 
Richard II. was but eleven years old when Edward died : 
whereby the duke of Lancaller had an eafy opportunity of 
reviving the accufations againll the bilhop of Wincheller : 
neverthelefs Wykeham cleared himfelf. Then he founded 
two noble colleges, the one in Oxford, the other in Win- 
cheller. Whillt he was exerting his utmoll endeavours to 
improve thefe two fine foundations, he was recalled to court, 
and in a manner forced to accept of the office of lord high- 
ehancellor in 1389.—Having excellently difcharged the 
duties of that employment for three years, he obtained leave 
to refign it, forefeeing the dillurbances that were going to 
break out. Being returned to his church, he finilhed his 
college, and built there fo magnificent a cathedral, that it 
almoll equals that of St Paul’s in London. He laid out 
feveral fums in things advantageous to the public and to the 
poor; notwithllanding which, in 1397 he was in great 
danger ; for he and fome others were impeached of high- 
treafon in open parliament : however, he was again fully 
cleared. From that time till his death he kept quiet in his 
diocefe, and there employed himfelf in all the duties of a 
good prelate. Fie died in 1404, in the 8ill year of his 
age. 

William, the name of feveral kings of England. See 
England, n 87—92, and Britain, n‘ 302. 

Fort-William, a fortrefs in the Highlands of Scotland, 
eredded in king William’s reign, as was alfo a fmall town 
adjoining, called Maryburgh, in honour of his queen. It is 
fituated in Invernefsfhire, on a narrow arm of the fea called 
Foch Ell, which might eafily, by a very fhort canal, be uni- 
ted to the Weltern lea. Fort-William is of a triangular 
form, having two baltions, and is capable of admitting a 
garrifon of 800 men ; but c@uld not be defended againll 
an attack, as it is commanded by feveral hills in the neigh- 
bourhood. 

William's Fort, is a fadlory of Afia belonging to the 
Eall-India company, feated on one of the branches of the 
river Ganges, in the kingdom of Bengal. The fort was 
firll built in the fliape of an irregular tetragon of brick 
ar.d mortar; and the town has nothing regular in it, 
becaufe every one built a houfc as he liked bell, and for 
his own conveniency. The governor’s hotife is within the 
fort, and is the bell piece of architedlure in thefe parts. 
Here there are alio convenient lodgings for the fadtors and 
witters, with ilore-houfes for the company’s goods, and ma- 
gazines for ammunition. About 50 yards from the fort is 
the’church, built by the charity of merchants reliding here, 

i he town is called Calcutta, and has a pretty good hofpital 
for the hck, though few come out of it alive. It is go- 
verned by a mayor and aldermen, as moll of the company’s 
fadlories in the Eall Indies now are. In 1757 it was fur- 

pnfed by the nabob of Bengal, who took it, and put raoft Winjy. 
of thofe that had made reiilbnce into a place called the 
Black Hole, where moll of them were fmothered. This 
nabob was afterwards killed, and another fet up in his room, 
more friendly to the Englifh*; and the fadlory was re-efta- 
blilhed. E. Long. 86. o. N. Lat. 22. 27. 

Sweet-Wn.ham. See Dianthus. 
WILLIAMSBURG, a town of North America, in 

Virginia, and formerly capital of that Hate. It is fituated 
between two creeks; one falling into James, and the other 
into York River. The dillanee ^of each landing place ia 
about a mile from the town, which, with the difadvantage 
of not being able to bring up large velfels, and the want of 
enterprife in the inhabitants, has occafioned its decay. Here 
is a college, defigned for the education of the Indians, but 
which, on account of their averfion to learning, never an- 
fwered the purpofe. It is 60 miles eall of Richmond. W. 
Long. 76. 30. N. Lat. 37. 10. 

WILLIAMSTADT, a fea-port town of Holland. It 
is a handfome llrong place, and the harbour is well frequent- 
ed. It was built by William prince of Orange in 1585 } 
and in 1732 belonged to the ftadtholder of Friefland. The 
river near which it is built is called Butterjliet or Holland 
Deep ; and is one of the bulwarks of the Dutch on the fide 
of Brabant, where they always keep a garrifon. This place 
made a gallant defence in 1793 againll the French, who 
were obliged to raife the fiege. It is 15 miles north-eall of 
Bergen-op-Zoom, and 12 fouth-well of Dort. E. Long. 
4. 30. N. Lat. 51. 39. 

W ILL IS (Dr Thomas), a celebrated Englilh phyfician, 
was born at Great Bod win, in Wiltlhire, in 1621, and 
lludied at Chrilt-church college, Oxford. When that city 
was garriloned for the king, he, among other fcholars, bore 
arms for his Majeily, and devoted his leifure hours to the 
ftudy of phyfic. The garrifon of Oxford at length furren- 
dering to the parliament, he applied himfelf to the practice 
of his profeffion ; and foon rendered himfelf famous by his 
care and Ikill. He appropriated a room as an oratory for 
divine lervice according to the church of England, whither 
moll of the loyaliils in Oxford daily reforted. In 1660, he 
became Sedleian profelfor of natural pRilofophy, and the 
fame year took the degree of dodlor of phyfic. In 1664, 
he difeovered the famous medicinal ipring at Alftropp, near 
Brackley. He was one of the firlt members of the Royal 
Society, and foon made his name illuilrious by his excellent 
writings. In 1666, after the fire of London, he removed 
to Weftminller ; and his pra&ice became greater than that 
of any of the phyficians his contemporaries. Soon after 
his fettlement in London, his only Ion Thomas falling into 
a conlumption, he lent him to Montpelier in France for the 
recovery of his health ; and it proved fuccefsful. His wife 
alfo labouring under the fame diforder, he offered to leave 
the town ; but Ihe, not fuffering him to negleft the means 
of providing f@r his family, died in 1670. He died at his 
houfe in St Martin’s in 1675, and was buried near her in 
Weltminder-abbey. Dr Willis was extremely modell and 
unambitious, and refufed the honour of knighthood. He 
was remarkably pious: As he role early in the morning, 
that he might be prelent at divine iervrce, which he conllant- 
ly frequented before he vifited his patients, he procured 
prayers to be read beyond the accuftomed times while he 
lived ; and at his death fettled a llipend of 20I. per annum 
to continue them. Fie was a liberal benefactor to the poor 
wherever he came, having from his early praflice allotted 
part of his profits to charitable ufes. He was exact and re- 
gular in all his hours : and though his table was the refort 
of molt of the great men of London, yet he waa remark- 

able’ 
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.ijrM able Tor bis ptainnefs, and his being a man of little difeourfe, excefTes. 

complailance, or fociety ; but he was juftly admired for his 
deep infight into natural and experimental phdofophy, ana- 
tomy, and chemiftry ; for his fuccefsful practice ; and for 
the elegance and purity of his Latin ftyle. ide wrote, 1. A 
treatiiein Englifh, intitled A plain and eafy Method for prefer- 
ring thofe that arc well from the. InfeB'on of the P lague ^ and for 
ewing fuch as are in ft Bed. 2. Several Latin works, which were 
fcolli &ed and printed at Amfterdam, in 1682, in 2 vols 410. 

WILLUGHBY (Francis), a celebrated natural hiftorian, 
was the only fon of Sir Francis Willughby, knight. He was 
fond of ftudy from his childhood, and held idlenefs in abhor- 
rence ; he being fo great an economift with regard to his time, 
as not willingly to lofe or mifapply the leaf! part of it, by which 
means he attained great {kill in all branches of learning, and 
particularly in the mathematics. But obferving that the hiftory 
of animals was in a great meafure neglefted by his country- 
men, he particularly applied himfelf to that province ; and 
for this purpofe carefully read over what had been written 
on that Hib]eft by others. He then travelled feveral times 
over his native country ; and afterwards into France, Spain, 
Italy, Germany, and the Low Countries, attended by his in- 
genious friend Mr John Ray. It is remarkable, that, not- 
■withftanding the advantages of birth, fortune, and parts, he 
•was as humble as any man of the meaneft fortune ; was lo- 
ber, temperate, and chafte ; fcrupuloufly juft ; fo true to 
his word and promife, that a man might ventuie his e.iate 
«nd life upon it; fo faithful and conftant to his friend, as 
never to defert him when fortune frowned upon him ; and 
remarkably pious, patient, and fubmiffive to the divine will. 
This is the charafter given of him by Mr Kay, whofe ve- 
racity none will doubt. This ingenious and learned.gentle- 
man died in 1672, at 37 years of age ; having impaired his 
health by his apolication. He wrote, 1 Ornithologia libri 
Vres, folio, which was afterwards tranftated into Englifh, 
with an Appendix by Mr Ray, in folio. 2. Hiftonx Pf i- 
wn libri qnatuor, folio. 3. Letters of Francis Willughby, 
OEfq; added to Philofophical Letters between the learned Mi- 
Ray and fevera! oi his correfpondents, pubhfned, in 8vo, by 
William Derham. 4. Several ingenious papers in the Phi- 
lofophical franfaftions. 

WILMOT (John), earl of Rochefter, a great wit in 
the reign of Charles II. the fon of Henry earl of Rochefter, 
was born m 1648. He was taught, grammar and clafficai 
learning at the free-fehool at Burford ; where he obtained 
» quick relifli of the beauties of the Latin tongue, and after- 
wards became well verfed in the authors of the Auguftine age. 
-In 1659, he was admitted a nobleman of Wadham college, 
where he obtained the degree of mafter of arts. He after- 
wards travelled through France and Italy ; and at his re- 
turn was made one of the gentlemen of the bed-chamber to 
the king, and comptroller of Woodftoek Park. In 1665, 
he went to fea, and was in the Revenge, commanded by 
Sir Thomas I'iddiman, when an attack was made cm the 
port of Bergen in Norway; during the whole action he 
fhowed the greateft refolution, and gained a high reputa- 
tion for courage ; which he fupported in a fecond expedi- 
tion, but afterwards loft it in a private adventure with Lord 
Miilgrave. 
- Before the earl of Rochefter travelled, he had given into 
the moft diforderly and intemperate way of living ; at his 
return, however, he ieemed to have got the better of it en- 
tirely. But falling into the company of the courtiers, who 
continually pra^ftifed thefe exccfies, he became lo funk in 
debauchery, that he was for live years together fo given up to 
drinking, that during all that time he was never cool enough 
to be mafter of himfelf. His violent love of plealure, and 
his diipofition to extravagant mirth, carried him to great 
' Vot. XVIII. Part II. ' 
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The fir ft involved him in fenfuality, and the other 

bel him into many adventures and ridiculous frolics. Once, 
difguifing himfelf fo that he could not be known by his 
neareft friends, he fet up in Tower-ftreet for an Italian 
mountebank, and there difperfed his noftmms for fome 
weeks. He often difguifed himfelf as a porter, or as a beg- 

fometimes to follow a mean amour \ at other times, lie 
would go about merelt for diverfton, in odd fliapp ; and 
a&ed his part fo naturally, that he could not be known even 
by his friends. In fhort, by his conftant indulgence in wine, 
women, and irregular frolics, he entirely wore out an ex- 
cellent conftitution before he was 30 years of age. In Oc- 
tober 1679, when recovering from a violent difeafe, which 
ended in a confumption, he wasviftted by Dr Burnet, upon 
an intimation that iuch a vifit would be agreeable to him. 
Dr Burnet publifhed an account of his conferences with 
Lord Rochefter ; in which it appears, that though he had 
lived the life of a libertine and atheift, yet he died the death 
of a penitent Chriftian. His death happened in 1680 * 
fmee which time his poems have been various times printed, 
both fepavately and together: but when once he obtained 
the charafter of a lewd and obfeene writer, every thing in 
that drain was fathered upon him ; and thus many pieces 
not of his writing have crept into the later editions of his 
works. The author of the Catalogue of Royal and Noble 
Authors fays, he was “ a man whom the Mufes were fond 
to infoire, and afhamed to avow, and who praftifed without 
the leaft referve that feertt which can make verfes more 
read for their defetfts than their merits. Lord Rochefter’s 
Poems have much more obfeenity than wit,, more wit than 
poetry, and more poetry than politenefs.” His writings, be- 
fides thole already mentioned, are, A Satyre againft Mankind; 
Nothing, a poem; Valentinian, a tragedy ; Fifty-four Let- 
ters to Plenry Saville, and others ; Seven more to his Wife 
and Son : a Letter on his deathbed to Dr Burnet. He 
alfo left behind him feveral other papers, and a Hiftory of 
the Intrigues of the Couit of Charles II. but his mother, a 
very devout lady, ordered all his papers to be burned. 

WILSON (Florence), known in the republic of letters 
by the name of Florcntius Volujinus^ was born at Elgin in 
the {hire of Murray in Scotland, and educated in the uni- 
verfity of Aberdeen. Travelling to England with an inten- 
tion to improve his fortune, he had the felicity to be introdu- 
ced to cardinal Wolfey, who appointed him tutor to one of his 
nephews. In that capacity he went to Paris, and continu- 
ed there till the cardinal’s death. During his refidence in 
that city he became acquainted with the learned cardinal 
Bellai, archbfthop of Paris, who allowed him a penfion, and 
meant to have appointed him royal profeflbr of the Greek 
and Latin languages in the univerlity of Paris : but Bellai 
being difgraced, Wilfon’s profpe&s faded with the fortunes 
of his patron, whom neverthelefs he attended on his journey 
to Rome. Wilfon was taken ill at Avignon, and the car- 
dinal proceeded without him. After his recovery, he paid 
a vifit to the celebrated cardinal Sabolet, the Mecosnas of 
his time, who was alfo bifhop of Carpentras, where he then 
refided. The cardinal was fo charmed with his erudition, 
that he appointed him profeffor of the learned languages, 
with a ftipend of 100 piftoles/><?r aunwm. 

During his refidence at Carpentras, he wrote his cele- 
brated treatife De Animi Tranquillitate. Mackenzie fays that 
he afterwards taught philofoplry in Italy ; and that, bemg1 

at length defirous of returning to Scotland, he .began his 
journey homeward, was taken ill at Viene in Dauphiny, 
and died there in the year 1547. He was generally efteem- 
ed an accomplished linguift, an admirable philofopher, and 
an excellent Latin poet. He wrote, befide the above trea- 
tife, 1. Poeisfl/a. Lond. 16:9, pto. 2. Commentatio qua- 
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^ Kfon' , d™ theologlca in aphorifmos dt/]f8o% per Selqfi. Gryph. 3. Phi- 

lofophia Arijiot. Synopfts, lib. iv. 
Wilson (Thomas), lord bifhop of Sodor and Man, was 

born in 1663, at Burton, in the county of Cheiler. He 
received the rudiments of his education at the county town, 
and from thence was removed to the uuiverfity of Dublin. 
His allowance at the univerfity was 20 1. a-year ; a ftim, 
Imaii as it may now appear, which was in thole davs iuf- 
heient ior a fober youth in fo cheap a country as Ireland. 

His firll intention was to have applied to the ftudy of 
phyfic; but from this he was diverted by archdeacon 
Heweti’on, by whole advice he dedicated himfelf to the 
church. He continued at college till the year 1686, when, 
on the 29th o' June, he was ordained deacon. 

The exact time of Mr ’Wilfon’s leaving Dublin is not 
known : but on account of the political and religious dif- 
putes of thole days, it was fooner than he intended. On 
the 10th of December, in the fame year, he was hcenfed to 
the curacy of New Church in Winvvick, of which Dr Sher- 
lock, Ins maternal uncle, was redtor. His Itipend was no 
more than 30 1. a-year ; but bein r an excellent tcononiiil, 
and having the advantage of living with his uncle, this im-Tl 
income \v?.s not only lufficient to lupply his own wants, 
but it enabled him to lupply the wants of others ; and for 
this purpofe he fet apart one-tenth of his income. In 1 692 
he was appointed domeflic chaplain to William earl of Der- 
by, and tutor to his fon James Loid Stran re, with a falary 
of 30 1. a-year He was foori after eleffed mailer of the 
aims houfe at Latham, which brought him in 20 1. a-year 
more. Having now an income far beyond his expectations, 
or his wilhes, except as it increafed his ability to do good, 
he let apart on*j fifth of his income for pious ufes, and par- 
ticularly lor the poor. In Ihort, as his income increaled, he 
increafed the portion of it which was allotted to the pur- 
pofes of chanty. At firll: he fet apart a tenth, then a 
fifth, afterwards a third, and lattly, when he became a bi- 
fhop, he dedicated the full half of Ids revenues to pious and 
charitable ufes. 

He had not been long in the fetvice of Lord Derby, be- 
fore he was offered the valuable living oi Buddeiv/orth in 
Yorkfhire ; w hich he refufed to accept, as being inconfiftent 
with the ref Jvcs ot his confcicnce againfl non-refidence, 
Lord Derby choofing hill to retain him as chaplain and 
tutor to his fon. In i 697 he was promoted, not without 
fome degree of compulfion on the part of his patron, to the 
bilhopric o: the llle of Man*, a preferment which he held 
58 years. In 1698 he married Mary, daughter of Thomas 
Patten, Efq; of Warrington. By this lady’, who furvived 
her marriage about fix years, he had four children ; none of 
whom furvived him except the late Dr Wilfon, prebendary 
of WeflmimTer. 

“ The annual receipts of the bilhopric (fays the author 
of his memoirs) did not exceed 300 1. in money Some 
neceffaries in his houfe, as fpices, Hmr, wine, books, &c. 
mull be paid for with money ; ddlrelied or Ihipwrecked 
mariners, and fome other poor objeds, required to be re- 
relieved with money ; but the poor of the illand were fed 
and clothed, and the houfe in general fii'pplied from his 
demefnes, by exchange, without money. The poor, who 

-could weave or fpin, found the hell market at Biflicp’s- 
court, where they bartered the produce of their labour for 
corn. Taylors and Ihoemakers were kept in the houfe 
sonftantly. employed, to make into garments or Hoes that 
cloth or leather which his corn had purchafed ; and the aged 
and infirm were fupplied according to their feveral wants. 
Mr Moore of Douglas informed the editor, that he was 
once witnefs to a pleafing and fingular inltance of the £i- 
ihop’s attention to fome aged poor of the illand. As he 
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was diflributing fpeSacles to fome vvhofe eye-fight failed 
them, Mr Moore expreffed his furpiife, as he well knew not 
one of them could read a letter. ‘ No matter (Lid the 
Bilhop with afmile), they will find uie enough for them- 
thefe fpe&acles will help them to thread a needle, to mend 
their clothes, or, if need be, to keep themfelves free from 
vermin.” 

So great was the bilhop’s attachment to his Hock, that 
no temptation could (educe him from their fervice. He 
more than once refufed the offer of an Englilh bilhopric. 

1 here is an anecdote of his lordlhtp and cardinal Fkury, 
which does great credit to them both. The cardinal want- 
ed much to lee him, and lent over on purpoie to inquire 
after his health, his age, and the date of his confecration, 
as they were the two olddt bifhops, and he believed the 
pooreft, in Europe, at the lame time inviting him to France, 
The bifhop lent the cardinal an anfwer, which gave him fo 
high an opinion of him, that the cardinal obtained an order 
that no French privateer fiiould ravage the Hie or Man. 

This good prelate lived till the year lyjc, dying at the 
advanced a. e of 93. His woiks have lately been publilhed 
in 2 vols 410. 

WILTON, a market town in Wiltfhire, three miles wed 
of SaMbury. It was once lo confiderable aji to give title to 
the county. It formerly had 12 chnrchcs ; and Odo, bro- 
ther-in law to William I. was bifhop of Wilton : only one 
now remains. It fends members to parliament, and is the 
place where the knights of the fibre are chofen. It has a 
great manr.ff.tlory of carpets, which are brought to high 
perkdfion. Wilton is famous for lord Pembroke’s feat, 
fo well known through Europe for its containing a grand 
afftmblage of the produdions of the greatdl and moil an- 
cient mailers in painting and fculpture.— Two lairs are held 
here annually. 

WILTSHIRE, a county of England, bounded on the 
welt by vioracrletlhire, on the call by Berklhire and ITamp- 
Ihire, on the north by Gloucdterfhire, and on the louth by 
Dorfetlhirc and part of FI amp iFire. The length amounts 
to 39 miles ; its breadth to 30; and its circumference to 
140. It contains 29 hundreds, 23 ma-ket-towns, 504 p?.- 
rifhes, and about 876,000 fouB. Befides two members for 
the (hire, and two for the city of Salifbury, each of the fol- 
lowing towns fends two members to parliament, iba,. Wilton, 
Downton, Hindon, Fleytefoury, Weftbury, Caine, Devizes,. 
Chippanham, Malmfbury, Cricklade, Great Bcdwin, Lud- 
gtrfhall, Old Sarum, Wooton-Ballet, Marlborough. 

The air oi this county is very healthy, not only in the 
more low and level parts, but alio on the hills. The foil 
of the vales is very rich, and produces corn and grais in 
great plenty. The beautiful downs in the fouth yield the 
fined pafture for fncep, with which they are oveiioread. 
Phe greateft diiadvantage the county labours under is want 

of fuel, as there are no coal-pits, and but little wood, ibis 
county is noted for great quantities of very fine cheefe, and 
for its manufa&ure of broad doth, to which it was invited 
by the great plenty and finends of its wool Befides 3 
number of leffer dreams, it is watered by the rivers Ifis, 
Kennet, Upper and Lower Avon, Willy, Burne, and Nad- 
der, which are well dored with fifh. 

WINCHELSFA, a town in Suffex, which has no mar- 
ket, but has one lair on May 14th for cattle and pedlars 
ware. It was an ancient place, at lead the old town,, 
which w-as {wallowed up by the ocean in r 2 cc. It is now 
dwindled to a mean place, though it retains its privileges* 
and lends two members to parliament. It is feated on 3 
rocky cliff, on an inlet of the lea ; and had a haven, now 
choked up. It had t8 parilh-churches, now reduced to 
oce. The market-houie is iij the midii ol the town, from 

whence 
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wedel, he went into S?.xony, where he refided feven years Winckte- 
more, and was librarian to count Bunau at Nothenitz. 
When he left this place, 1754, he went to Drefden, where 
he formed an acquaintance with the ablelt artiils, and par- 
ticularly with M. Oefer, an excellent painter, and one of the 
befl draughtfmen of the age. In that year he abjured Lu~ 
therafiil'm, and embraced the Roman Catholic religion. In 
September 17 CJ, he fet out for Italy, and arrived at Rome 
in December following. His principal objedl was to lee the 
Vatican library, and to examine the ruins of Herculaneum. 

Mr Wincklemafi carried with him into Italy a fenfe of 
beauty and art, which led him inftantly to admire the ina- 

Winchelfea's poems was that on the Spleen. A. colledtion fter-pieces of the Vatican, and with which he began to (ludy 
of hermoems was orinted at London in 1713, containing a them. He loon increafed his knowledge ; and it was not 

j tragedy never aded, intitled Ari/lomenes. The countefs died till after he had thus purified his tafie and conceived an idea 
I in 17 20 without illue, ar> her hufband did in 1726. of ideal beauty, which led him into the greateft leciets o 

WINCHESTER, the capital of the county of Hamp- art, that he began to think of the explanation of other 
I (hire in England. It is a very ancient city, fuppofed to monuments, in which his great learning csuld not fail to 

have been built feveral centuries before Chrift. I he Ro- diftinguifh him. His erudition enabled him to fa up u- 
1 mans called it Ferta Belgarum, the Britons Can Ghent, and principal plan of writing the “ Hiftory of Art.” In 1756 

the Saxons /F/ftancW/er ; whence came the prefent name, he planned his “ Reftoration of Ancient otatties, and a, 
It Hands noon the river Itchin, in a bottom furrounded larger work on the “ Tafie of the Greek Art ids; and 

1 with chalky hills ; and is generally allowed to have been a ddigneTan account of the galleries of Rome and Italy, be- 
| confiderable place in the "time of the Romans. Some of ginning with a volume on the Belvedere ftatues, m the 
f the firft converts to Chriflianity are fuppofed to have lived manner of Richardfon, who, he fays, only ran over Rome. 
(, here. In the caftle, near the weft-gate, many of the Saxon He alfo intended a hiftory of the corruption of tafte m art, 
' kings anciently kept their court. The cathedral was the reftoration of ftatues, and an lUuftration of the obfeure 
I founded by Kenegulfe, a king of the Mercians ; but there points of mythology. All thefe different efiays led him to 

were many Chriftians, and places for their w'orfhip here, his “ Hiftory of Art,” and his “ Monumenti Ineaiti. It 
!■ long before that period. It is a large pile, and has a ve- muft, however, be confeffed, that the firft of thefe works 
^ nerable look, but is not very elegant. Befides the tombs, has not all the clearneis and piecifion that might be ex- 
! there are many curious pieces of workmanftiip in it ; the pefted in its general plan and divifion of ns parts and ob- 
J chief of which are, 1. The font, ere&ed in the time of the jeds; but it has enlarged and extended the ideas both of 
I Saxons. 2. Copoer ftatues of James I. and Charles I. 3- antiquaries and colkdlois. The delcription o. the gems 

'i he bifhop’s throne. 4.-The flails of the dean and pre- and fulphurs of the Stofch cabinet contributed not a little 
I bendaries. 5. The alcent to the choir and altar. 6. The to extend Mr Winckleman’s knowledge. Few perfons have 
I pavement, inlaid with marble of diverfe colours, in various opportunities of contemplating inch valt codeclions. e 
] figures. 7. The altar-piece, reckoned the nobleft in Eng- engravings of Lippet and count Caylus are all that many 
[ land. 8. The paintings in the windows, elpecially the can arrive at. Mr Winckleman s Monumenti Inediti, of 

great e°ft window. At the hofpital of the Holy Crofs, which he had begun the third vol. 1767, feem to have fe- 
every traveller that knocks at the door may claim a man- cured him the efteem of antiquaries. Had he lived, we 

I chet of white bread and a cup of beer; of which a great fhould have had a work long wilhed for ; a complete co * 
. quantity is orovided every day for that purpofe. This hof- letlion of the bas-reliefs difeovered trorn tire time of Barton 

I pital was intended for the maintenance of a mafter and 30 to the_prefent, the greater part ot which are in the po - 
s penfioners, but only 14 are now maintained in it; and the feffion of cardinal Albani. 
I mailer enjoys a revenue of 800I. a year. This city is about Whfn cardinal Albani fucceeded to the place of libra- 

a mile and a half in compafs, and almoft furrounded with a rian of the Vatican, he endeavoured to get a place for 
| wall of hint, has fix gates, large fuburbs, broad clean ftrects; the Hebrew language for Winckleman, who retufed a ca- 

but the private houfes are in general but ordinary, many of nonry, becaufe he would not take the tonlure. I he dec- 
^ them being very old. The city is interfperfed with a great tor of baxony gave him, 1761, unlolicited, the place of 
i many gardens, which contribute to its beauty and healthi- counfellor Richter, the direftion of the royal cabinet of 
1 nds. The corporation confifts of a mayor, high-fteward, medals and antiquities at Drefden. Upon the ceath of the 
j recorder, aldermen, two coroners, two bailiffs, 24 common- Abbe Venuti, 1762, he was appointed prefident or the an, 
! council men, a town-clerk, four conflables, and four fer- tiqukies of the apoftolic chamber, with power over all dil- 

jeants at mace ; and the citv gives title of marquis to the coveries and exportations of antiquities and pictures. I his 
I duke of Bolton. A Homan highway leads from hence to is a poll of honour, with an income of 16; Icudi per annum. 

Alton; and went formerly, as it is thought, from thence He had a profpedt of the place of prefident or antiquities m 
to London. The-charming downs in the neighbourhood the Vatican, going to be created at 16 Icudi />er month, 
contribute greatly to the health and plea lure of the inha- and was named corretpondmg member of the Academy of 
bitants. The river Itchin is navigable for barges from Inlcriptions. i he king of Pruffia offered him by Col. 
hence to Southampton. W. Long. I, 21. N. Lat. 5.-5. Quintus Icilius the place of hbranan and diredor of his 

WINCKLEMAN ( Abbe (ohn), was born at Stendall, c ibinet of medals and antiquities, void by the death o. M. 
in the old Marche of Brandenburgh, in 1718. His father Gautier de la Croze, with a handfome appointment. He 

I was a fticemaker. This wonderful man, to all appearance made no ferupk of accepting the ofier; but when it came 
detlined by his birth to fuperintend a little fchool m an ob- to the pope’s ears, he added an appointment out of his own 

\ icure town of Germany, railed himfelf to the office of pre- purie, and kept him at Rome. . , 
I fident of antiquities in the Vatican. After having been In April 1768, he left Rome, to go with M. Cavaceppi 
i! leven years nrofeffor in the college of Seehaufen near Saif- over Gennany and Switzerland. When he came to Vienna, J A 5 Qjs he 

U 
ick!( 

:heJwhence run four paved ftreets, at the end of which are four 
ways, which had formerly buildings on each fide for a con- 
fiderable diftance. It is 2 miles fouth-weft of Rye, and 71 
fouth-eaft of London. It is governed by a mayor and ju- 

Y—irats, though it has but about 70 houfes. Three of the 
gates are Hill {landing, but much decayed. E. Long. ©. 
44. N. Lat. 50, 58. 

Winchelsea. (Anne countefs of), a lady of excellent 
genius, elpecially in poetry, was maid of honour to the du- 
chefs of York, fecund wife to king James II. and was after- 
wards married to Heneage, fecond fon of the earl of Win- 

One nt the moft confiderahle ot the countefs of 
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Winck;c- he was fo pleafed with the reception he met with, that he 

made a longer itay there than he. had intended. But, being 
fuddenly ieized with a fecret uneaiinefs and extraordinary 
defire to return to Rome, he fet out for Italy, putting ofh- 
his vifits to his friends in Germany to a future opportunity. 
As he paired through Tricfte, he was affaffinated, June 8. 
17G8, by a wretch named orcan.reli, a native of Campiglio* 
a towm in the territory of Pifloia, with whom he liad made 
an acquaintance on the road. I his milcreant had bear 
condemned for a robbery to work in fetters four years, 
and then to be banifhed the Auitrian territories, on an oath 
never to return. He had obtained a mitigation of one of 
his fentences, and retired to Venice ; but, changing his 
quarters backwards and forwards, he was fo reduced in 
circutnlHnces that he at length took up his lodgings at 
the inn to which the Abbe happened to come. Arcangeli 
paid inch affiduous court to him, that he entirely gained 
his confidence ; and having- been fa.your.ed with a fight of 
the valuable prefects which he h?d received at Vienna, 
formed a defign to minder and rob him. He bought a 
new' fhaip knife on purpeie ; and as the Abbe (who had in 
the mod friendly manner invited him to Rome) was fitting 
down in his chair, early in the morning, he threw a r< pe 
over his head, and before he could diien ;age himlelf, dab- 
bed him in five different places. The Abbe had flill flrength 
to get down to the ground floor, and call for help ; and 
being laid on a bed in the midfl of the moft violent pain, 
he had compofure fufficient to receive the lafl facraments, 
and to make his wdl, in which he appointed cardinal Alex- 
ander Albani his reiiduary legatee, and expired in the af- 
ternoon. The murderer was foon after apprehended ; and 
executed on the wheel oppofite the inn, June 26. 

Abbe Winckleman was a middle-fized man ; he had a 
very 1 w forehead, fharp r.ofe, and little black hollow eyes, 
which gave him an alpeft rather gloomy than otherwiie. 
If he had any thing graceful in his phyfiognomy, it was 
bis mouth. A fiery and impetuous difpofition often threw 
him into extremes. Naturally enthufialiic, he often indul- 
ged an extravagant imagination ; but as he poflefied a 
Itrong and iolid judgment, he knew how to give things a 
juft and intrinfic value. In confequence of this turn of 
mind, as well as a neglc&ed education, a cautious referve 
was a quality he little knew. If he was bold in his deci- 
fions as an author, he was ftill move fo in his converfation, 
and has often made his friends tremble for his temerity. 
If ever man knew what friendfhip was, that man was Mr 
Winckleman, who regularly practikd all its duties; and for 
this reafon he could boaft of having friends among perfons 
of every rank and condition. 

WIND is a fenfible agitation ©f the atmofphere, occa- 
fioned by a quantity of air flowing from one place to ano- 
ther. 

As navigation depends in a great meafure upon the di- 
reftion and force of the winds, as the temperature of cli- 
mates is greatly influenced by them, and as they are abfo- 
lutely neceffary to prefer ve the faluority of the atmofphere, 
it is not furpnfing that they have very much engaged the 
attention o'- mankind. To be acquainted with the laws by 
which they are regulated, and to be able to calculate before- 
hand the conitquences of thefe laws, has been in every age 
the eager wifh or philoiophers. But whether it has been 
owing to an improper method of ftudying this fubjefit, or to 
its I)ing beyond the reach of the human 'acuities, philofo- 
phers have not made that progrefs in it which the fanguine 
imaginations of feme individuals led them to expedf. Ma- 
ny difeoveries indeed have been made ; and from the num- 
bers and the genius of the philofophers at prefent engaged 
in this- ftudy, others equally important may be expected. 

W I N 
But, notwithflandlng this, many of the phenomena remain V/md. 
unexplained, and a rational and fatisfadiory theory feems “-V-W 
ftill beyond our reach. It will not be expedted, that where 
philofophers in general have failed, we {hall fucceed. If we 
can colledf the facts hitherto afeertained, and explain luch 
of them as the late difeoveries have enabled us to underfland, 
we trufi: we fhall obtain the indulgence of the Public, though 
we Cannot boaft of throwing much new light on this diffi- 
cult fubjedt. 

Hiflor-y of the Winds. 
As the winds of the torrid zone-differ in feveral impor- 

tant particulars fiom thofe which blow without the tropics, 
we (hall firft deferibe them, and afterwards thofe of the tern- 
perate zones. 

1. In thole parts of the Atlantic and Pacific oceans whichWird- 0f 
he neareft the equator, there is a regular wind during theTor. 
whole year called the trade-wind. On the north fide of the:i,D 

equator it blows from the north eaft, varying frequently 
point or two towards the north or eaft ; and on the fouth 
fide of it, from the fouth-eaft ; changing for etimes in the * 
lame manner towards the fou^h or. eaft. The Tpace inclu-^tu<k* 
ded between the fecond and fifth degree of north latitude is'in * 
the internal limit of thefe two winds. There the winds can 
neither be faid to blow from the north nor the iouth; calms 
are frequent, and violent florms. This fpace varies a little ‘ 
in latitude as the fun approaches either of the tropics.—In 
the Atlantic ocean the trade-winds extend farther north on 
the American than on the African coaft ; and as we ad- 
vance weftward, they become gradually more eafteriy, and de- 
creafe in ftrength *. Their force diminifhes likevvife as we* /VM 
approach their utmoft boundaries. It has been re marked/«, Mi/, 
alio, that as the fun approaches the tiopic of Cancer, the ^ 
fouth-eaft; winds become gradually more foutherly, and theVOl-1H' 
nonh-eaft winds more eafteriy: exactly the contrary takes^ 
placewhen the fun is approaching the tropic of Capricorn^. $/W«. 

The trade-wind blows conftantly in the Indian ocean 3 
from the jeth degree of fouth latitude to near the 30th: ‘^°11 oonl‘ 
But to the northward of this the winds change every fix 
months, and blow diredtly oppofite to their former courfe. 
Thete regular winds are called monfoons, from the Malay 
word moojJiny which figniries “ a feafon j-.” When they f * 
fhift their direction, variable winds and violent ft onus fuc- 
ceed, which laft for a mouth and frequently longer; and9,5" 
during that time it is dangerous for vcffels to continue at 
fea. 

The monfoons in the Indian ocean may be reduced to 
two ; one on the north and another on the iouth fide of the 
equator; which extend from Africa to the longitude of New 
Holland and the eaft coait of China, and which luffer par- 
tial changes in particular places from the fituation and in- 
fictStion or the neighbouring countries. 

1. Between the qd and xeth degrees of fouth latitude 
the fouth-eaft trade-wind continues from April to Odfober j , 
but during the reft of the year the wind blows from the 
north weft J. Between Sumatra and New Holland this! 
monloon blows from the fouth during our fummer months, 
approaching gradually to the fouth fait as we advance to-voi. ii.p, 
wards the coait of New Holland; it changes about the end 136. 
of September, and continues in the oppofite direction till 
April $. Between Africa and Madagalcar its diredtion is5 iMitm, 
influenced by the coaft ; for it blows from the norlh-eaft 
from October to Aprrl, and during the reft of the year from 
the fouth-weft ^j. *f Ends 

2. Over all the Indian ocean, to the northward of theTravtk^ 
3d degree of iouth latitude, the north eait trade-wind blows1- P'4J' 
from October to April, and a fouth weft wind from April ^ ^ 
to. October jj. From Borneo, along the coaft of Malacca! ^ 

and 



ind and a9 far as China, this monfoon Ifi fummer blowa nearly 
from the loath, and in winter from the north by eaft 
Near the coalt of Africa, between Mozambique and Cape 
Guardefan, the winds a're irregular during the whole year, 
owing to the different monfoons which furrcund that parti- 
cular place,-—Monfoons are like wife regular in the Red .oea; 
between April and October they blow from the north-weft, 
and during! the other months from the fouth-eaft, keeping 
constantly parallel to the coaft of Arabia *. 

Monfoons are not altogether confined to the Indian Q- 
cean ; on the coaft of Brazil, between Cape St Auguftine 
and the ifland of St Catherine, the Wind blows between. 
September and April from the. eaft or north-ealt, and be- 
tween April and September fiom the fouth-weftf.—The 

(bay of Panama is the only place on the well fide of a great 
continent where the wind fhifts regularly at different fea- 

Tons : there it is eafterly between September and March ; 
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Wind. fouth-weft; but in November and December a very cold 

wind blows from the north eaft *. * p gea_ 
In the kingdom o" Bornou, which lies between the I^thp^. 

and aeth degree of north latitude, the warm leafon is intro-See Wapiti 
duced about the middle of April by fultry winds irons \\\c^adflroms 
fouth-eaft, which bring along with them a delude of rain f. 
In Fezzan, which is fituated about the 25th degree o* fj 
north latitude and the 3 uh degree of eaft longitude, the Bornou and: 
wind rom-May to Au uii blows from the eaft, loath eaft, F Zian, 
or touth weft, and is mtenldy hot t Affociation 

In byfiinia the winds generally-blow from the weft, co. 
north-weft, north, and north-eaft. During the M onths off Ibid. 
June, Julv, Am. uft, September, and October, the north ) 7 . 
and north-eaft winds blow ahnonft conftantiy, elptcially in 
the morning and evening ; arid during the reft of the year 
they are much more frequent than any other winds . Bruce's 

ravels. 
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but between March and September 
the fouth and fouth weft. 

Such in general is the direction of the winds in the torrid 
zone all over the Atlantic, Pacific, and Indian Oceans; but 
they am fubjeCt to particular exceptions, which we (hall now 
endeavour to enumerate. — On the coaft of Afuca, from 
Cane BayadoV to Cape Verde, the winds are generally 
north-weft ; from hence to the ifiand of St Thomas near 
the equator they blow almoft perpendicular to the fhore, 
bending gradually, as we advance touthwards, firlt to the 
weft and then to the fouth weft |j. On the coaft of New 
Spain likewife, from California to the Bay of Panama-, the 
winds blow ahnolt conftantiy from the weft or foutn weft, 
except during May, June> and July, when land-winds pre- 
vail, called by the Sp; n ards Popigayos. On the coatt of 
Chili and Peru ^f, from iOu or 50° fouth latitude, to the 

’•'equator, and on the parallel coait of Africa, the wind blows 
during the whole year from the fouth, varying according to 
the dire&ion of the land towards which it inclines, and ex- 

i. tending much farther out to fea on the American than the 
African coaft. The trade-winds are alfo intcirupted iome- 
times by wefterly winds in the Bay of Campeachy and the 
Bay of Honduras. 

As to the countries between the tropics, we are too little 
acquainted with them to be able to give a fatisfadfory hiilo- 
ry of their winds. 

In all maritime countries between the tropics of any ex- 
tent, the wind blows during a certain number of hours eve 

At Calcutta, in the province of Bengal, the wind blows ^ 
it blows chiefly from during January and February from the touth weft and '-5 

fouth ; in Match, pril, and May, from the fouth ; in June, 8 
July, A uguft, and September, {.\>m the louth and fouth- Ca-cutta*. 
eaft ; in October. November, and December, from the north- 
v/cit —At Madras the moil frequent winds are the north 
and north-eaft.—At Tivoli in St Donungo, and at lies dev. is i. and- 
Vacbes, the wind blows ofteneft from the fouth and fouth-i Appen.. 
eaft A—From thefe fails it appears, that in molt tropical ^ ^ 
countries with which vve are acquainted, the wind : ••eneraily miu^0> 
blows from the nearell ocean, except during the coldeil-g Cotie, 
months, when it blows towards it.. _ _ J ur ds 

II, In the temperate zones the dirtilion ot the winds is 
by no means fo regular as between the tropics. Even Tg^inds of 
the lame degree ot latitude, we iind them often blowing in he North 
different direilions at the fame time ; while their chan ;es-1 empe- 
are frequently fo iudden and lo capricious, that to account ^ 
for them has hitherto been found impoffible. When winds " 
are violent, and continue long,, they generally extend over a- 
large trail of country ; and this is more certainly the cale 
when they blow from the north or eaft than from any other 
points §. By the multiplication and comparifon of Meteoro- § Barham’s 
logical Tables, fome regular conneilion between the cham-es- .u J“°- 
of the atmofphere indifferent places may in time be obfer-^!^’* 
ved, which will at lalt lead to a fatisfactory theory of the 
winds It is from fuch tables cliiefly that the following 'aits 
have been colleited. n 

In Virginia, the prevailing winds are between the fouth of Ameri~ 
weft, w-jt, north, and north-weft', the moll frequent is theca, 

ry day from the fea, and during a certain number towards Jouth weji, whieh^blovvs more conftantiy in June, July, and 
the fea Irom the land ; thefe winds are called the fe 1 and 
land breezes. The fea breeze generally fets in about ten 
in the forenoon, and blows till hx in the evening ; at leven 
the land-breeze begins, and continues till eight in the morn- 
ing, when it dies away* During fummer the fea-breeze 

if y u- is very perceptible on all the coafts of the Mediterranean 
Sea B, and even fometimes as far north as Norway ||. 

In the ifland of St Lewis on the coatl o' Africa, in 16° 
north latitude, and 16^ weft longitude, the wind during the 
rainy lealon, which lalls from the middle of July to the 
middle of Odlober, is generally between the fouth and eaft; 
during the reft of the year it is for the moll part eaft or 
north eaft in the morning; but as the fun rifes, the wind 
approaches gradually to the north, till about noon it gets 
to the weft of north, and is called a Jea-bretze. Sometimes 
it fhifts to the eaft as the lun defeends, and continues there 
during the whole night. In February, March, April, May, 
and June, it blows almoft conftantiy between the north and 
weft $. In the ifland ot Balama, which lies likeurife on the 

’'T'weft coaft of Africa, in the 1 ith degree of north latitude, 
y g the. wind during nine months of the year blows from the 

uguft, than at any other feafon. The no ih-weji winds-* Jcfferf0,i s 
blow moll conilantly in November, December January, and ^ “jg'-Mp* 
February*. - At Ipfwich in New En. land the prevailing-.‘A/ 
winds are alto-between the outh-wejt, weft, tiorthpmxd. north philad. vol. 
eajl ; the moll frequent is the north weft J : But at Cam ii. a t 10.. 
budge, in the fame .province, the mo‘l f.cquent wind is 
the fouth-eaft X-—The predominant winds at New York'^T'vo!. 
ate the north and weft § : And in Nova -Scotia north wftK p_ 
winds blow for three fourths oi the year || —I he lame wind j A. Cette,. 
blows xnoft f requently at Montreal in Canada-; but at Q_ue- !/ "’"• de 

bee the wind generally tollows the direction pi the river St . ^1'' 
Lawrence, blowing either from \\\z north eaft o\ Joutt wej. yrefent . 
 At Hudfon’s Bay weft rly win s blow for t re- foui tfisd’/^/^ of 
of the year ; the north weft wind oecal’ons the greateil cold, 
but the north and north eft are the vehicles of tuow *. ^ 

It appears irom thele huffs, that wefterly winds- are moft^, } ottet 
frequent over the whole eaftern coall of North America \ibid. 
that in the iouthem provinces louth weft winds predominate;^ Pennant's 
and that the no:th-weft become gradually more frequent ^^;”Zgc} 
we approach the Tigid zone. p- 

In Egypt, during part of May, and during June, July/ ^ 
Auguttj, 

Scotia 
and Sanada,. 



■Wind. 

u 
Egypt, 

South weft 
North eaft 
North-weft 
Weft 
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A uplift, and September, the wind blows almoft conitantly Winds. 
from the north, varying fometimes in June to the -vjJl, and 
in July to the weft and the tajl ; during part of September, 
and in Ocftober and November, the winds are variable, but 
blow more regularly from the eaji than any other quarter; 
in December, January, and February, they blow from the 
north, north-wjl, and ’wejl ; towards the end of February 
they change to the (outh, in which quarter they continue 
till near the end of March ; during the iaft days of March 
and in April they blow from the fouth-eafi, fouth, and fouth- 
wjcjl, and at laft from the erjl; and in this direblion they con- 
tinue during a part of May 

In the Mediterranean the wind blows nearly three-lourths 
of the year from the north ; about the equinoxes there is al- 
ways an eaflerly wind in that fea, which is generally more 
conftant in Ipring than in autumn y Thele obfervatior.3 
do not apply to the gut of Gibraltar, where there are feldom 
any winds except the tafi and the <wtjl.—At Baftia, in the 
ifland of Corlica, the prevailing wind is the fouth-'Wtjl*. 

In Syria the north wind blows from the autumnal equi 

w 
Days. 

112 
58 
5° 
53 

I N 
Winds. 
South eaft 
Eaft 
South 
North 

Days. 
32' 
26 
18 
16 

Wind, ’ 
—r-w 

t Volney'r 
Travels, 
vol. i. o. 

n 
1'he Medi- 
terranean, 
f Ibid, p. 
59 ‘•nd 65. 
* Cotte, 
Hid. 

.14 
Svrin. and . 
other parts r‘ox November ; during December, January, and Febru- 
of Alia, ary, the winds blow from the wrjl and fouth <wejl; in March 

they blow from the fouth, in May from the eaj}, and in 
June from the north. From this month to the autumnal 
equinox the wind changes gradually as the fun approaches 
the equator; firft to the enf}, then to the fouth, and laftly to 
the ivejl f.—At Bagdad the moft frequent winds are the 

fouth-weji and north-iveft; at Pekin, the north and the 

It appears, from the fame regifter, that the fouth-weft 
wind blows at an average more frequently than any other 
wind during every month of the year, and that it blows 
longell in July and Auguft ; that the north eaft blows moft 
condantly during January, March, April, May, and June, 
and moft feldom during February, July, September, and 
December ; and that the/roriA-wr/? wind blows oftener from 
November to March, and more leldom during September 
and October than any other months. The fouth-'wejl winds 
are alio moft frequent at Briftol, and next to them are the, 
north-eafi §. T™McL 

The followiHg table of the winds at Lancafter has been ;ivi. p.j. 
drawn up from a/egifter kept for leven years at that place^f:^ 

•f- Volntf 
Trow vo 
i. p. 326. 
| Cotte, 
ibid. 

Pennant's 

f Cotte, 
ibid. 

16 
Spain, 
} Bobun's 
}{>f. of 
IVinds, p. 
1x6. 

.17 
Switzer- 
land, 
5 Cotte, 
ibid. 
|j Ibid. 

18 
France, 

D 
The Ne- 
therlands, 
$ Ibid. 

5 ibid. 
t Wd. 

20 
Germany, 

J Ibid. 
21 

Britain, 

Winds. 
South weft 
North-eaft 
South 
Weft 

Days. 
92 
67 
51 

4i 

Winds. 
South-eaft 
North 
North-weft 
Eaft 

Iran/, vo!, 
DAYS.iv. p, 234, 

35 
3° 
26 
n 

The following table is an abftraft of nine years obferva- 
tions made at Dumfries by Mr Copland f. f IU 

Ar&ic Zool.foutk J ; at Kamlfchatka, on the north-eaft coaft of Alia, 
p. cxiii. the prevailing winds blow from the ‘wfl §. 
j . In Italy the prevailing winds differ confiderably accord- 

ing to the lituation of the places where the obfervations have 
been made: At Rome and Padua they are northerly, at Mi- 
lan eaflerly f.—AJ1 that we have been able to learn concern- 
ing Spain and Portugal is, that on the weft coaft of thefe 
countries the ttvejl is by far the moft common wind, particu- 
larly in fummer; and that at Madrid the wind is north-eafi 
for the greateft pait of the fummer, blowing almoft con- 
ftantly from the Pyrenean mountains J.—At Berne in Swit- 
zerland the prevailing winds are the north and tuefl; -at St 
Gottard, the north-eafi•, at Daulanne, the norih-tvejl and fouth- 
•wejl §. 

Father Cotte has given us the refult of obfervations made 
at S6 different places of France || ; from which it appears, 
that along the whole fouth coaft of that kingdom the wind 
blows moft frequently from the north, north-weft, and north- 
eajl; on the weft coaft, from the nvej}, fouth-avefl, and north- 
wejl; and on the north coaft, from the fouth-wejl. That in 
the interior parts of France the fouth-wejl wind blows moft 
frequently in 18 places ; the wejl wind in 1 4 ; the north in 
13 ; fouth in 6 ; the north-eafi in 4 ; the fouth-eajl in 2 ; 
the eaji and north-wefi each of them in one.—On the weft 
coaft of the Netherlands, as far north as Rotterdam, the pre- 
vailing winds are probably the fouth-weft, at leaft this is the 
cafe at Dunkirk and Rotterdam J. It is probable alio that 
along the reft of this coaft, from the Hague to Hamburgh, 
the prevailing winds are the north-weft, at leaft theie winds 
are moft frequent at the Plague and at Franeker §. The 
prevailing wind at Delft is the fouth eaji; and at Breda the 
north and the ea/l J. 

In Germany the eafl wind is moft frequent at Gottingen, 
Munich, Weiffemburg, Duffeldorf, Saganum, Erford, and 
at Buda in Hungary ; the fouth-eujl at Prague and Wirtz- 
burg ; the nonh-eajl at Ratiibone ; and the wejl at Manheim 
and Berlin J. 

From an average of ten years of the regifter kept by or- 
der of the Royal Society, it appears, that at X.ondon the 
winds Uow in the following order ; 

Winds. 
South 
Weft 
Eaft 
South-weft 

Days. 
Szi 

69 
68 

S°i 

Winds. 
North 
North-weft 
South-eaft 
North-eaft 

Days. 
364 
25! 

Mi 
The following table is an ab ft raft of feven years obferva- 

tions made by Mr Meek at Cambuflang near Glafgow J : 
of Scot fa’I, 

104 vol. v. f, 
47 24S* 

Winds. 
South weft 
North-weft 

Days. 
174 
140 

Winds 
North-eaft 
South-ealt 

Days 

It appears, from the regifter fiom which this table was 
extrafted, that the north-eafi wind blows much more fre- 
quently in April, May, and June, and the fouth-weft in 
July, Auguft, and September, than at any other period. 
We learn fiom the Statiiiical Account of Scotland, that the 

Jouth-wefi is by far the moft trequent wind all over that king- 
dom, Specially on the weft coaft. At Saltcoats in Airlhire, 
for inftance, it blows three-fourths of the year; and along 
the whole coaft of Murray, on the north-eajl fide of Scot- 
land, it blows for two-thirds of the year. .Eaft wunds are 
common over all Great Britain during April and May; but 
their influence is felt moft ieverely on the eaflern coaft. 

The following table exhibits a view of the number of 
days during which the wefterly and eafterly winds blow in 
a year at different parts of the ifland. Under the term 
wefterly are included the north-well, weft, fouth weft, and 
fouth ; the term eajlerly is taken in the lame latitude. 

Wind 
Places. Weilerly. Eafterly- 

London 
Lancailer 
Liverpool X 
Dumfries 
Branxliolm, 54 miles 

fouth-weft of Ber- 
wick 

Cambuflang 
Hawkhill, near Edin- 

burgh j, - 229,5 
Mean 217,4 

Years of Obfer. 
10 

7 
5 1 

9 
IQ 

233 
2 I 6 
170 
227,5 

232 
214 

132 
149 
175 
I37»5 

M3 
151 

{ Mtndf 
tor Trcnf. 
vol. iv- 

Traf. ol. 
i. p. 2°3* 

135,5 \liil 

I44>7 
In 
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In Ireland the fouth-nusjl and nveji are the grand trade 

winds, blowing mod in fummer, autumn, and winter, and 
loaf} in fnrintT rTntir> ■nr,rfk-c„/l lead in fpring. The north-eajl blows mod in fpring, and 
nearly double to what ft does in autumn and winter. The 

fumth-efiji and north-’wjl are nearly equal, and are mod fre- 
quent after the fouth-weft and wed 

At Copenhagen the prevailing winds are the eojl and 
feuth-eoji; at Stockholm, the wejl and north |[. In Rudia,- 
from an average of a regider of 16 years, the winds blow 
from November to April in the following order : 

Wed. N. W. Eaft. S. W. South. N. E. N 
Days 45 26 23 22 
And during the other fix months, 

Weft. N. W. Ead. S. W. 
Days 27 27 jp 24 

The tvr/f wind blows dur ing 
the [outh-ivejl 

’s calm for 41 
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fouth temperate zone from the north-weft, changing, how- 
ever, frequently to all points of the compafs, and in the 
north temperate zone blowing particularly during Ipring 
from the north-eaft. 

Wind. 

a8 

20 

Couth. 
22 

19 14 
S. E. 

12 

N. E. N. 
32 

S. E. 
18 

thr 
ii.. ./‘i 

u . I ruf 
ii 
\topp 
Na 
°/ 
vuy, 

the whole year 72 days » 
and north 4^ days each, 
days, and during winter 
frequent winds are the 
The wind at Bergen is 

of 

of 

■Sea. 

the north-ivefl ^3 ; 
During dimmer it 
lor 2 r In Norway the moft 
f.vth, the fouth-wcjl, and fouth-eafi.  ...      
ieldom directly weft, but generally fouth-weft or fouth-eaft; 
a north-welt, and Specially a north-eaft wind, are but little 
known there j. 

From the whole of thefe fa As, it appears that the moft 
frequent winds on the fouth coafts of Europe are the north, 
the north-eaft, and north-weft ; and on the weftern coaft, 
the fouth weft : that in the interior parts which lie moil 
contiguous to the Atlantic -Ocean, foiith-weft winds are 
alfo moft frequent; but that eafterly winds prevail in Ger- 
many. Wefteily winds are alio moft frequent on the north- 
eaft coft of Afta. 

It is probable that the winds are more conftant in the 
ioutli tempeiate zone, which is in a great meafure co- 
hered with water, than in the north tempeiate zone, where 
heir diredVion mull be frequently interrupted and altered 

by mountains and other caufes. 
M. de la Bailie, who was fent thither by the French king 

o make aftronomical oblervations, informs us, that at the 
Ja]>e of Good Hope the main winds are the fouth-eojl and 
to'-/h rwcyi ; that other winds ieldom la it longer than a few 
lours ; anti that the taji and norik-eaft winds blow very fel- 

1 lorn. i he /ouib-taft wind blows in moil months of the 
rear, but chiefly from GTober to April ; the north-weft 

| m;vails during the other fix months, bringin.-f along with 
t rain, and tempells, and hurricanes. I’etween the Cape 
f Good Hope and New Holland the winds are commonly 
'efterly, and blow in the following order : north-toftJouth- 
kft, weft, north l. 
In the great South Sea, from latitude 30° to 40° fouth, 

iefouth-eaft trade-wind blows moft frequently, efpecially 
hen the fun approaches the tropic of Capricorn ; the wind 
ext to it in frequency is the horth-wft, and next to that is 
fie fouth-ivft. From iouth latitude 4.00 to 50° the pre- 
piling wind is the north-toft, and next the Jonth-tveft. 
rom 50° to 6o° the moft frequent wind is alfo the north- 
’ft, and next to it is the tueft *. 

thus it appears tint the tiade-winds lometimes extend 
irther into the fouth temperate zone than them ufual limits, 
articuhrly during fummer ; that beyond their influence 
le winds are commonly wefterly, and that they blow in the 
lllowing order r north-weft, fovth-tueft, weft. 
Thus have we fimfhed the hitlory of the direction of the 
nds. In the torrid zone they blow conilantly from the 

>rth-eaft on the north i.de of the equator, and from the 
■uth-eaft on the louth fde of it. In the north temperate 
>n£ they blow moft frequently from the fouth-weft5 in the 

s to the velocity of the wind, its variations are almoft Velocity °£ 
infinite ; from the gentleft breeze to the hurricane, which''Vind‘ 
tears up trees and blows down houfes. it has been re- 
marked, that our moft violent winds take place when nei- 
ther the heat nor the cold is greateft ; that violent winds 
generally extend over a great tradt of country ; and that 
they are accompanied with fudden and great falls in the 
mercury of the barometer. The wind is fometimes very 
violent at a diftance from the earth, while it is quite calm at 
itsiurface. On one occalion Lunardi went at the rate of 70 
miles an hour in his balloon, though it was quite calm at 
Edinburgh when he afeendtd, and continued fo during his 
whole voyage. See Bkeumatics. 

For the inilruraents invented to meafure the velocity of 
the wind, fee Anemoscope and Anemometer. 

Theory of the Winds. 
The atmofphere is a fluid furramnding the earth, and ex The at ma- 

tending to an unknown height. Now all fluids tend inva-fphcrea 

riably to a level: if a quantity of water be taken out of anyilu‘d 

part of a vefifel, the furrounding water will immediately flow 
in to fupply its place, and the furface will become level as 
before ; or if an additional quantity of water be poured into' 
any part of the veffel, it will not remain there, but diffufe 
rtfeli equally over the whole. Such exadtly would be the 
cafe with the atmofphere. Whatever therefore deftroys the 
equilibrium of this fluid, either by increafing or diminiftiing 
its bulk in any particular place, muft at the lame time occa- 
iion a wind. 

Air, beiides its qualities in common with other fluids, is Capable of 
alio capable of being dilated and comprefied. Suppofe )n 

veffel filled with air: if hdr the quantity which it con • exP3n- 
tains be drawn out by means of an air-pump, the remainder11011 

will ftill fill the veffel completely ; or ir twice or three times 
the original quantity be forced in by a condenfer, the vdfd 
will ftili be capable of holding it. 

Rarefied air is li .liter, and condenfed air heavier, than 
common air. When fluids of uneoual ipecific gravities are 
mixed together, the heavier always defeend, and the lighter 
aicend. Were quicklilver, water, and oil, thrown into the 
fame vriTel to >;ether, the quickfilver would uniformly occu- 
py the bottom, the water the middle, and the oil the top. 
Were water to be thrown into a ve-iTel of oil, it would im- 
mediately defeend, becaufe it is heavier than oil. Exactly 
the fame thing takes place in the atnrofphere. Were a 
quantity of air, for inftance, to be fuddenly condented at 
a diftance from the furface of the earth, being now heavier 
than before, it would deicend till it came to air of its own 
denfity ; or, were a portion of the atmofphere at the fur- 
face of the earth to be fuddenly rarefied, being now lighter 
than the furrounding air, it would immediately aicend." ,r 

It a bladder half filled with air be expofed to the heat of 3)’heat 
a fire, the air within will foon expand, and diftend the blad-aildc®^* 
der; if it be now removed to a cold place, it will icon be- 
come flaccid As before. This Ihows that heat rarefies and 
that cold condenfes air. The furface of the torrid zone is 
much more heated by the rays of the fun than the frozen 
or temperate zones, becaufe the rays fall upon it much more; 
perpendicularly. This heat is communicated to the air 
near the furiace of the torrid zone, which being thereby ra- 
refied,, afeends ; and its place is iuppliedby colder air, which 
rufhes in from the north and fouth. ^ 

The diurnal motion of the earth is greateft at the equa-The heat cf 
tor, and diminEhes gradually as we approach the poles, where the fua, 

it, 
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It ceafes altogether. Every fpot of the earth 
the equator moves at the rate of 15 geographical miles in a 
nynute ; at. the 40° of. latitude, it moves at about 11 f miles 
in a minute ; and at the 303, at nearly t 3 miles. The at- 
moiphtre, by moving continually round- along with the 
earth, has acquired the fame degree of motion; fo that thofe 
parts of it which are above the equator move fafter than 
thofe which are at a diftance. Were a portion of the atmo- 
fphere to be tranfported in an inftant from latitude 30° to 
the equator, it would not immediately acquire the velocity 
of the equator ; the eminences of the earth therefore would 
ilrike again ft it, and it would afTume the appearance of an eatt 
wind. ' This is the cafe in a fmaller degree with the air that 
flows towards the equator, to fupply the place of the rarefied 
air which is continually afceqding: and this, when com- 
bined with its real motion from the porth and fouth, muft 
caufe it to aflame the appearance of a north eafterly wind on 
this fide the equator, and of a fouth-eafterly beyond it. 

The'earth’s The motion weftwards occafioned by this difference in ce- 
diurnal nio-lei-fty- alone would not be great; but it is farther increafed by 

another circumftance. Since the rarefaftion of the air in tne 
torrid zone is owing to the heat derived from the contiguous 
earth, and fince this heat is owing to the perpendicular rays 
of the fun, thofe parts muft be hotteft where the fun is ac- 
tually vertical, and confequently the air over them muft be 
xnoft rarefied ; the contiguous parts of the atmofphere will 
therefore be drawn moft forcibly to that particular foot, y 
Now fince the diurnal motion of the fun is from eaft to weft, 
this hotteft fpot will be continually fhifting weftwards, and 
this will occafton a current of the atmolphere in that direc- 
tion. That this caufe really operates, appears from a cir- 
cumftance already mentioned : when the fun approaches ei- 
ther of the tropics, the trade-wind on the iame fide of the 
equator affumes a more eafterly direftion, evidently from 
the caufe here mentioned; while the oppofite trade-wind, be- 
ing deonved of this additional impulfe, blows in a diredfion 
more perpendicular to the equator. 

The wefterly direction of the trade-winds is ftill farther 
Increafed by another caufe. Since the attraftion of the fun 

the moon, and moon produces fo remarkable an effcft upon the ocean, 
we cannpt but fuppofe that an eftedt equally great at leaft is 
produced upon the atmofphere. Indeed as the atmofphere is 
nearer the moon than the fea is, the effeft produced by at- 
traction upon it ought to be greater. When we add to tlwis 
the elalticity of the air, or that difpofition which it has to 
dilate itfelf whdn freed from any of its preffure, we cannot 

< but co- elude that the tides in the atmofphere are confider- 
r.ble. Now fince the apparent diurnal motion of the moon 
is from eaft to'weft, the tides mult follow it in the fame 
manner, and confequently produce a conflant motion in 
the atmofphere from eaft to weft. This reafoning is con- 
firmed by the obfervations of feveral philofophers, particu- 

§ Journal larly of M- Caffan that in the torrid zone the barome- 
de Phyfique, ter is always two-thirds of a line higher twice every 24 
/iprii r 7 90. hours than during the reft of the day; and that the time 

of this rife always correfponds with the tides of the fea ; a 
proof that it proceeds from the fame caufe. . 

All thefe different caufes probably combine in the pro- 
duction of the trade-winds ; and from their being foifietimes 
united, and fometimes diftinCI or oppofite, ariie all thole 
little irregularities yvhich take place in the direChon and 
force of the trade-winds. ... . 
. Since the great caufe of thefe winds is the rarefaction ot 
the atmofphere by the heat o' the lun, its afeenhon, and 
the coniequent ruffling in of colder air ttom the norda and 
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furface at fouth, the Internal boundary of the trade-winds muft be that Wby 

parallel of the torrid zone which is hotteft, becaufe there 
the afeenfionof the rarefied air mud take place. Now fince he

3f 
the fun does not remain ftationary, hut is conftantly fliifpnal li^“' 
ing from one tropic to the other, we ought naturally to ex-of which 
peCt that this boundary would vary together with its exci. 
ting caufe ; that therefore when the fun is perpendicular to 
the tropic of Cancer, the north-eaft trade-winds would ex- 
tend no farther fouth than north latitude 23,9° ; that the j 
fouth-eaft wind would extend as far north ; and that when 
the fun was in the tropic of Capricorn, the very contrary 
would take place. We have feen, however, that though 
this boundary be fubjeCl to confiderable changes from this 
very caufe, it may in general be conhdered as fixed between 
the fecond and filth degrees of north latitude. ^ j 

Though the fun be perpendicular to each of the tropicsis the pa. 
during part of the year, he is for one half of it at a confi-rallelof 
derable ciiftance; fo. that the heat which they acquire whilegreateJ 
he is prefent is more than loft during his abfence. Butmea“ ^ 
the fun is perpendicular to the equator twice in a year, 
and ne.ver farther diftant from it than 23^; being there- 
fore twice every year as much heatec, and never io much 
cooled, as the tropics, its mean heat muft be greater, and 
the atmofphere in confequence generally moft rarefied at 
that place" Why then, it will ke afked, is not the equator 
the boundary of the two trade-winds ? To fpeak more ac- 
curately than we have hitherto done, the internal limit of chefe 
winds muft be that parallel where the mean heat of the 
earth is greateft. This would be the equator, were it not j 
for a reafon which (hall now be explained. . 35 

It has been drown by aftronomers, that the orbit of thewhichis 
earth is an ellipfis, and that the fun is placed in one of theonthe^ 
pheci. Were this orbit to be divided into two parts by a

0fJJie£^J( 
ftraight line peroendicular to the tranfverfe axis, and paffingtor. 
through the centre of the fun, one of thefe parts would be 
lefs than the other; and the earth, during its paffage through 
this fmaller part of its orbit, would conftantly be nearer the 
lun than while it moved through the other portion. The 
celerity of the earth's motion in any part of its orbit is al- 
ways proportioned to its diftance from the fun ; the nearer 
it is to the fun, it moves the fafter; the farther diftant, the 
flower. The earth paffes over the fmaller portion of its or- | 
bit during our winter ; which muft therefore be fhorter than 
our fummer, both on account of this part of the orbit being 
fmaller than the other, and on account of the increafed ce- 
lerity of the earth’s motion. The difference, according to i 
Caffini, is 7 days, 23 hours, and 53 minutes. While it is 
winter in the norther n, it is fummer in the fouthern, hemt- 3^ 
fphere ; wherefore the fummer in the fouthern hemifphere^^ 
muft be juft as much fhorter than the winter as our winter^,. 
Is fhorter than our fummer. The difference therefore be-northhwj 
tween the length of the fummer in the two hemilpheres isra, f ,“^ 
almoft 16 days. The fummer in the northern hemilphere-18 £ j 
confifts of qoi days, while in the fouthern it confifts only 
of X74i- They are to one another nearly in the proportion 
of 14 to 12,8 ; and the heat of the two hemifpheres may 
probably have nearly the fame proportion -to ore another 
The internal limit of the trade-winds ought to be that pa- 
rallel where the mean heat of the globe as greateft : this 1 
would be the equator, if both hemifpheres were equally hot; 
but fince the northern hemifphere is the hotteft, that pa- 
rallel ought to be fituated fomewhere in it ; and fince the 
difference between the heat of two hemrifpheres is not 
great, the parallel ought not to be far diftant from the equa- 
tor (a). ‘ The 

(a) This parallel could be determined by calculation, provided the mean heat of both the fe|ments into which nth- 
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Tlie trade-wind would blow regularly round the whole globe 
f the torrid zone were all covered with water. If the In- 

dian Ocean were not bounded by land on the north, it.would 
blow there in the fame manner as it does in the Atlantic 
and Pacific Oceans. The rays of light pafs through a tranf- 
parent body without communicating any, or at leaft but a 
[mail degree of heat. If a piece of wood be inclofed in 
i glafs veffel, and the focus of a burning glafs directed uuon 
t, the wood will be burnt to afhes, while the glafs through 
which all the rays palled is not even heated. When an 
opaque body is expol'ed to the fun’s rays, it is heated in pro- 
portion to its opacity. If the bulb of a thermometer be ex- 
jofed to the fun, the quickiilver will not rife fo high as it 
tfould do if this bulb were painted black. Land is much 
nore opaque than water ; it becomes therefore much warmer 
vhen both are equally expofed to the influence of the fun* 
?or this reafon, when the fun approaches the tropic of 
ancer, India, China, and the adjacent countries, become 

nuch hotter than the ocean which wafhes their fouthern 
calls. The air over them becomes rarefled, and afcends, 
vhile colder air rulhes in from the Indian Ocean to fup- 
>ly its place. As this current of air moves from the equa- 
or northward, it muft, for a reafon already explained, af- 
ume the appearance of a fouth-weft wind ; and this tenden- 
y eaftward is increafed by the fituation of the countries to 
/hich it flows. This is the caule of the fouth-weft mon- 
aon, winch blows daring fummer in the northern parts of 
he Indian Ocean. Between Borneo and thecoaftof China 
ts direction is almoll due north, becaufe the country to 
vhich the current is direfted lies rather to the well of north; 

circumftance which counterafts its greater velocity. 
In winter, when the fun is on the fouth fide of the equator, 

hefe countries become coo!, and the north-call trade-wind 
efumes its courfe, which, had it not been for the inter- 
erence of thefe countries, would have continued the whole 

ir. 
As the fun approaches the tropic of Capricorn, it becomes 

Imoft perpendicular to New Holland : that continent is 
icated in its turn, the air over it is rarefied, and colder air 
ufhes in from the north and welt to fupply its place. This 

the caufe of the north-weft monfoon, which blows from 
)£tober to April, from the third to the tenth degree of 
outh latitude. Near Sumatra its diredtion is regulated by 
he eoaft : this is the cafe alfo between Africa and Mada- 
afcar. 
The fame caufe which occafions the monfoons, gives rife 

o the winds which blow on the weft coafts of Africa and 
America. The air above the land is hotter and rarer, and 
onfequently lighter than the air above the fea; the fea air 
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therefore flows in, and forces the lighter land atmftfphere to Wind, 
afeend. 1 nm' ' v--'-1 ‘ 

The fame thing will account for the phenomena of the And
4

0*f tiie 
fea and land breezes. During the day, the cool air of the fea and 
fea, loaded with vapours, flows in upon the land, and takeslari£l 
the place of the rarefied land air. As the fun declines, the ^iteZ!:s* 
rarefaflion of the land air diminilhed : thus an equili- 
brium is reftored. As the fea is not fo much heated du- 
ring the day as the land, neither is it fo much cooled du- 
ring the night; becaufe it is conilantly expoling a new fur- 
face to the atmofphere. As the night approaches, there- 
fore, the cooler and denfer air of the hills (for where there 
ate no hills there are no fea and land breezes) falls down 
upon the plains, and preffing upon the now comparatively 
lighter air of the fea, caufes the land-breeze. 

The rarefied air which afcends between the fecond and 
fifth degrees of north latitude, has been fhown to be the 
principal caufe of the trade-winds. As this air afcends, it 41 
muft become gradually colder, and confequently heavier ; c rcA- 
it would therefore defeend again if it were not buoyed uplat<:s m 

by the conftant afeent of new rarefied air. It muft there- 
fore ipread itfelf to the north and fouth, and gradually mix 
in its paflage with the lower air ; and the greater part of it 
probably does not reach far beyond the 30°, which is the 
external limit of the trade-wind. Thus there is a conftant 
circulation of the atmofphere in the torrid zone ; it afcends 
near the equator, diffufes itfelf toward the north and fouth, 
defeends gradually as it approaches the 30°, and returning 
again towards the equator, performs the fame circuit. It 
has been the opinion of the greater part of thofe who have 
confidered this fubjeft, that the whole of the rarefied air 
which afcends near the equator, advances towards the poles 
and defeends there. But if this were the cafe, a conftant 
wind would blow from both poles towards the equator, the 
trade-winds would extend over the whole earth ; for other- 
wife the afeent of air in the torrid zone would very foon 
qeafe. A little reflection muft convince us that it cannot 
be true : rarefied air differs nothing from the common air 
except in containing a greater quantity of heat. As it a- 
feends, it gradually lofes this fuperfluous heat. What then 
ftrould hinder it from defending, and mixing with the at- 
mofphere below ? That there is a conftant current of fu- 
perior air, however, towards the poles, cannot be doubted ; 
but it conlifts principally of hydrogen gas. We (hall im- 
mediately attempt to affign the reafon why its accumulation 
at the pole is not always attended with a north wind. ^ 

If the attraction of the moon and the diurnal motion °f leftward^ 
the fun have any effect upon the atmolphere, and that they * 
have iome effect can hardly be difputed, there muft be a 

5 R real- 

ides the globe were known. Let the radius of this globe be = r, the circumference of a great circle = 6, and con- 
eauently the arc of a great circle =3, and the folid contents of a hemifphere =2. Since the internal limit of the 
rade-winds is not far diftant from the equator, we may confider that portion of the fphere intercepted between it and 
he equator as a cylinder, the bale of which is the equator, and its height the arc intercepted between the equator and 
he internal limit of the trade-winds. Let this arc be x, and confequently the cylinder itfelf = 3 *, equal to the excefs 
f the fouthern fegment into which this internal limit divides the globe above the northern. Let the heat of the north- 
rn fegment be = n, and that of the.fouthern = s. The fouthern fegment is = 2 -f 3 *, the northern —2 — 3 x. 
*sTow let us fupfspofe that the bulk of each fegment is reciprocally as its heat, and we Ihali have this formula, 2 3 x : 

2 n — 2 4 _ „ 2n — 2s . 2,4 
- 3 x : : n : j. Wherefore x = „ „ ^ow we fuPP°ie « = f4» and s— I2,y> q. 3 

18 =: 

fo reduce this value of x to degrees, we muft multiply it by 60, fince a great circle was made = 6: it gives 10 48* 
<Y as the internal limit of the trade-wind. This is too fmall by 2° 11' 33". But the value which we have feund is only 
hat of the fine of the arc intercepted between the equator and the internal limit; the arc itfelf would be fomewhat 
•reater ; befides, the proportion between the heat of the two fegments is an affumed quantity, and may probably be. 
■reater than their difference in bulk: and one reafon for this may be, the great proportion of land in the northern compa- 
ed with the fouthern fegment. See the Journal de Phyfique, Mai 1791. 
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■Wind real motion of the air weftvvards within the limits of the 

w—  ; trade-winds. When this holy of air reaches America, its 
44 further paffage well wards is ft opt by the mountains which 

extend from one extremity of that continent to the other. 
American From the momentum of this air, when it ftnk.es againft the 
mountains ‘j^des of thefe mountains, and from its elafticxty, it muft ac- 

quire from them a confiderable velocity, in a direftion con- 
trary to the firft, andAvould therefore return eaftwards a- 
gain if this were not prevented by the trade-winds. It 
muft therefore rufh forwards in that direction where it 
meets with the leaft reiiftance ; that is, towards the north 
and ibuih. As air is nearly a perfectly elaftic body,, when 
it ftrikes againil the Tides of the American mountains its 
velocity will not be perceptibly diminiftied, though its di- 
reftion be changed. Continuing, therefore, to move with 
the velocity of the equator, when it arrives at the tempe- 

45 rate zones it will afl'ume the appearance of a north eaft or 
Which oc- fouth-eaft wind. Yo this is to be afcnbcd the frequency 
f^Toffouth-weft winds over the Atlantic Ocean and weftern 
J<>Utn*W£lt . r -r-  tin.  ^niinllv fre- winds. 

zone, 

parts of Europe. Whether thefe winds are equally Ire 
quent in the Northern Pacific Ocean, wc have not been able 
to afcertain ; but it is probable that the mountains in Afia 
produce the fame efFeft as thofe in America. 

It is not impofiible that another circumftance may alfo 
contribute to the produttion of thefe winds. In the article 
Weather, we endeavoured to prove that the annual eva- 
poration exceeds confiderably the quantity of rain which 
falls; and found reafon to conclude, therefore, that part of 
the evaporated water was decompounded in the atmofphere. 

Air Jenc- In that cafe, the oxygen, which is rather heavier than corn- 
rated in jnon aifj would mix with the atmofphere ; but the hyaro- 
the to: rid cu^jc foot 0f which weighs only 41.41 grains, 

while a cubic foot of oxygen weighs 593.32 grains) would 
afeend to the higher regions of the atmofphere. 

By what means this decompofition is accomplifhed (if it 
takes place at all) we cannot tell. There are probably a 
thoufand caufes in nature of which we are entirely ignorant. 
Whether heat and light, when long applied to vapours, may 
not be able to decompound them, by uniting with the hy- 
drogen, which feems to have a greater attraftion for heat 
than oxygen has ; or whether the elearical fluid may not 
be capable of producing this effed—are queftions which fu- 
ture obfervations and experiments muft determine. Dr 
Franklin filled a glafs tube with water, and palled an elec- 
trical Ihock through it; the tube was broken in pieces, and 
the whole water difappeared. He repeated the experiment 
with ink inftead of water, and placed the tube upon white 
paper : the fame eFefts followed ; and the ink, though it 
dilaopearod completely, left no ftain on the paper. Whether 
the water in thefe cafes was decompofed or not, it is impof- 
fible to lay; but the fuppofition that it was, is not impro- 
bable. An experiment might eafily be contrived to deter- 
mine the point. 

This decompofition would account for the frequency of 
fouth-weft winds, particularly in fummer; for thus new air 
is fumilhed to fupply the place of that which is forced 
northwards by the caufes already explained. Perhaps it 
may be a confirmation of this corqedture, that the fouth- 
weft winds generally extend over a greater tradt of country 
than moll other winds which blow in the temperate zones. 
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What has been faid of fouth-wrft winds, holds equally with Wlni f 
regard to north-weft winds in the fouth tempeiate zone. y 

"After fouth-weft winds have blown forfome time, a great 
quantity of air will be accumulated at the pole, at leak ifmuli^’ h' 
they extend over all the northern hcmiiphere: and it ap-attlwfoJ^ 
pears from comparing the tables kept by fome of our late 
navigators in the Northern Pacific Ocean with fimilar tables 
kept in this illand, that this is fometimes the cafe fo far as 
relates to the Atlantic and Pacific Oceans. When this ac- 
cumulation becomes great, it muft, from the nature of fluids, 
and from the elafticity of air, prefs with a confiderable and 
increaling force on the advancing air ; lo that in time it 4S 
becomes ft rouge r than the fouth-weft wind. This will oc- Produce* 
cafion at firft a calm, and afterwards a north wind; which 
will become gradually eaflerly as it advances fouthwards,WUi"' 
from its not affuming immediately the velocity of the earth. 
The mafs of the atmofphere will be increafed in all thofe 
places over which this north-eaft wind blows : this is con- 
firmed by the almoft conftant rife of the barometer during 
a north-eaft wind. 

Whatever tends to increafe the bulk of the atmofphere 
near the pole, muft tend alfo to increafe the frequency of 
north-eaft winds ; and it there be any feafon when this in- 
creafe takes place more particularly, that feafon wall be 
moft liable to thefe winds. During winter the northern 
parts of Europe are covered with fnow, which is melted ia 
the beginning of fummer, when the heat of the fun becomes 
more powerful. Great quantities of vapour are during that 
time raifed, which will augment both the bulk and weight 
of the atmofphere; efpecially if the conjecture about the 
converfion of vapour into air has any foundation. Hence 
north-eaft winds are moft prevalent during May and June (b). 

But it will be faid, if this hypotkefis were true, the fouth- 
weft and north-eaft winds ought to blow alternately, and 
continue each of them for a ftated time ; whereas the fouth- 
weft wind blows fometimes longer and fometimes Ihorter, 
neither is it always followed by a north eaft wind. 

If the conjecture about the decompofition of vapour in 
the torrid zone be true, the hydrogen which formed a part 
of it will afeend from its lightnefs, and form a ftratum 
above the atmofpherical air, and gradually extend itfelf, 
as additional hydrogen rifes, towards the north and fouth, 
till at laft it reaches the poles. The lightnefs of hydrogen 
is owing to the great quantity of heat which it contains : 45 
as it approaches the poles it mnft lofe a great part of this 
heat, and may in confequence become heavy enough to 
with the atir.ofphere below. Oxygen makes a part of the pole, j 
atmofphere; and its proportion near the poles may fome- 
times be greater than ordinary, on account of the additional 
quantity brought thither from the torrid zone. Mr Ca- 
vendifh mixed oxygen and hydrogen together in a glafs jar; 
and upon making an ele&rical fpark pafs through them, 
they immediately combined, and formed water- 

That there is eleftric matter at the poles, cannot be 
doubted. The Abbe Chappe informs us, that he faw thun- 
der and lightning much more frequently at Tobolfki and 
other parts of Siberia than in any other part of the world. 
In the north of Europe the air, during very cold weather, 
is exceedingly eleftric : fparks can be drawn from a per- 
fou’s hands and face, by combing his hair, or even pow- 

dering 

<*) The frequency of north-eaft winds during thefe months is the greateft defe& in the climate of Scotkni ^nd « 
felt indeed feverdy over all Great Britain. In the united ftates of America, t e e wu s e P P , Richmond,# jfir 
the land. Some time ago, in Virginia, they did not reach farther than W lam urg , no 7 . # Mighty**’'4'^ 
which k fituated confiderably farther weft, and are even beginning to be felt ftiil farther wtthim the cou ry 
it not be poffible then to prevent the frequency of thefe winds in this country, by planting trees^ along 
coaft ? It is a pity that the experiment were not tried; were it to .uccesd, it would very materia y p 
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t€ring him with a puff. iEpinuo was an eye-witnefs to thia 
a6t, and to {till more afionifhing proofs of the ele&ricity 
f the atmofphere during great colds. 

May rot the appearance of the aurora borealis be owing 
o the union of oxygen and hydrogen by the intervention 
f the ele&ric fluid ? That it is an eleftrical phenomenon 
it leaft, can hardly be doubted. Artificial electricity is 
nuch ftrengtbened during an aurora, as Mr Volta and Mr 
Canton have obferved ; and the magnetic needle moves with 
he fame irreirularity during an aurora that has been obferved 
n other electrical phenomena. This fa£t we learn from 
Bergman and 13e la X.ande. Many philosophers have at- 
tmpted to demonftrate, that aurorae boreales are beyond the 
_*arth’s atmofphere ; but the very different refults of their 
calculations evidently prove that they were not poffefle-d of 
fufficient data. 

If this conjeCture be true, part of the atmofphere near 
the poles muff at times be converted into water. This 
would account for the long continuance offouth-weft winds 
at particular times: when they do fo, a decompofitron of the 
atmofphere is going on at the pole. It would render this 
conjecture more probable, if the barometer ieli always wnen 
a fouth-weff wind continues long. 

If this hypothefis be true, a fouth-weft wind ought al- 
ways to blow after aurorae boreales ; and we are intorme_ 
by Mr Winn *, that this is actually the cafe. This he 
found never to fait in 23 inftances. He obferved alio, that 
when the aurora was bright, the gale came on 24 
hours, but did not laft long ; but if it was faint and dull, 
the gale was longer in beginning, and lefs violent, but it 
continued longer. This looks like a confirmation of our 
conjeCture. Bright aurorte are probably nearer than thole 
which are dull. Now, if the aurora borealis be attended 
with a decompofition of a quantity of air, that part of tie 
atmofphere which is nearell muff firff rufh in to fupply the 
defeft, and the motion will gradually extend itfelf to more 
diffant parts. Juft as if a hole were bored in the end of a 
long veffel filled with water, the water neareft the hole 
would flow out immediately, and it would be fome time 
before the water at the other end of the veffel began to 
move. The nearer we are to the place of precipitation, 
the looner will we feel the fouth-weft wind. It ought 
therefore to begin fooner after a bright aurora, became 
it is nearer than a dull and faint one. Precipitations of the 
atmofphere at a diffance from the pole cannot be fo great 
as thofe which take place near it; becaufe the cold wi 
not be fufficient to condenfe fo great a quantity of hydro- 
gen ; fouth-weft winds, therefore, ought not to laft fo long 
after bright as after dull auroras. Winds are more violent 
after bright auroras, becaule they are nearer the place o 
precipitation ; juft as the water near the hole m the velkl 
runs fwifter than that which is at a confiderable dmance. 
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If thefe conje&ures have any foundation m nature, th?-'*    
are two fources of fouth-weft winds ; the firft has its origin 
in the trade-winds, the fecond ia precipitations of the at- 
mofphere near the pole (c). When they originate from 
the firft caufe, they will blow in countries farther iouth 
for fome time before they are felt in thofe which are farther 
north ; but the contrary will take place when they are 
owinc to the fecond caufe. In this laft cate, too, the ba- 
rometer will fink csniiderably ; and it actually does fo con- 
ftantly after auroras, as we are informed by Mr Madifon 
who paid particular attention to this lubjeCt. By keeping^ 
accurate meteorological tables in different latitudes, it mig it^ I^3j 
eafily be difeovered whether thefe confequence* be true, and 
coniequcntly whether the above conjectures be well or ill 

S There are alfo two fources of north-eaft winds; the firft Another 
is an accumulation of air at the pole (d),_ the feconc* a P:'e"north-eatl 
eipitation of the atmofphere in the torrid zone. lor tne wj[icjs 
dilcovery of this laft caufe we are indebted to Dr Franklm. 
In 17 10 he was prevented from obferving an echpfe of the 
moon at Philadelphia by a north-eaft ftorm, which came on 
about {even o’clock in the evening. He was furpnied to 
find afterwards that it had not come on at Bofton till near 
11 o’clock : and upon comparing all the accounts which 
he received from the feveral colonies ot the beginning of 
this and other ftorms of the fame kind, he found it to be 
always an hour later the farther north-eaft, for every 100 

“ F>om hence (fays he) I formed an idea of the courfe 
of the ftorm, which I will explain by a familiar inftance. I 
fuppofe a long canal of water flopped at the end by a gate. 
The water is at reft till the gate is opened ; then it begins 
to move out through the gate, and the water next the gate 
is firft in motion, and moves on towards the gate ; ana io 
on fucceffively, till the water at the head of the canal is m 
motion, which it is laft of all. In this cafe all the water 
moves indeed towards the gate ; but the fucceffive times ot 
beginning the motion are in the contrary way, viz. from 
the gate back to the head of the canal. Thus to produce 
a north-eaft ftorm, I fuppofe fome great rarefaction ot the 
air in or near the gulf of Mexico ; the air nfing thence has 
its place fupplied by the next more northern, cooler, and 
therefore denfer, and heavier air ; a fucceffive current is 
formed, to which our coaft and inland mountains give 
north-eaft direction f.” Pbilcfophi. 

Currents of air from the poles naturally, as has been ob-ca/ utters^ 
ferved, affume a north-eaft direftion as they advance fouth-p. 389. 
wards ; becaufe their diurnal motion becomes lets than that ,^53^ 
of the earth. Various circumftances, however, may change rorth weft 
this direftion, and caufe them to become north, or evenwiniis. 
north-weft, winds. The fouth-weft winds themielves may 
often prove fufficient for this; and violent rains, or great 
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(c) We are now rather doubtful whether the firft caufe here a®?""1 ^ ^4;*^thatlt'is "cnmll'y'occallmied bj- de- 
moft conftant finking of the barometer when a fouth wmd b °wa. teem. « mtote. It ,h 
compofitions of the atmofphere. Nor aie we certain that m u windows of the common people’s houfes, thaws, 

(n) When the ice, which in Ruffia accumulates on H charcoal (Dr Zbrie of the Climate of 
it lets loofe a quantity of mephitic air, producing all t e - g :rVe exlricated from ice during its thawing ? And 
Rujfta, EX*. Tranf. vol. ii. p. .). May ^ ^ ^^ttZ^t of the experiment which§Dr Garnet made to 
may not this be another fource of north-eaft winds . g d ^ in thJs country fets loofe no air in the 
difeover this (fee Manchejisr frarfa&ions, vol iv.) > an ' r j to water, by being long expofed to 
aa of thawing. But Dr Guthrie has ffiown us in the effay ^ not be lorth the while of 
intenfe cold, changes its nature, and acquires qua i ics 'v *a- nte tbis a little farther ?' We would recommend it to the 
the philofophers in Ruffia, and other cold countries, o iav ^ tjon jVdS the beft opportunities of mveftigating the 
confideratmn of the ingenious Dr Guthrie himfelf; who, r ^ difeoveries that would remove our prefent 
matter completely. It is certainly of very great importance, and ™gh^ 
difficulties in meteorology, and enable us to grve a iatrsfadory and ule.ul theory oi the we. 
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heat, by leffening or rarefying the atmofphere in any coun- 
try, will produce the fame effeft in countries to the weft- 
wards when north winds happen to be blowing. 

In North America, the north-weft winds become gra- 
dually more frequent as we advance northwards. The eaft 
coaft of this continent, where the obfervations were made 
from which this conclufion was drawn, is alone cultivated ; 
the reft of the country is covered with wood. Now culti- 
vated countries are well known to be warmer than thofe 
which are uncultivated ; the earth in the latter is (haded 
from the fun, and never heated by his rays. The air, there- 
fore, in the interior parts of America, mu ft be conftantly 
colder than near the eaft coaft. This difference will hardly 
be perceptible in the louthern parts, becaufe there the in- 
fluence of the fun is very powerful; but it will become gra- 
dually greater as we advance northwards, becaufe the" in- 
fiuence of the fun dimimfhes, and the continent becomes 
broader. 1 lence north-weft winds ousht to become more 
frequent upon the eaft coaft as we advance northwards ; 
and they will probably ceafe to blow fo often as foon as the 
whole continent of North America becomes cultivated. 

Thus have we attempted to explain the caufes which 
produce the mqre general winds that prevail in the torrid 
and temperate zones. L he eaft and weft winds, when they 
are not partial and confined to a very fmall portion of the 
atmofphere, feem to be nothing elie but currents of air 
brought horn the north or fouth by the caufes already men- 
tioned, and prevented fiom proceeding farther by contrary 
currents. If thefe currents have come from the north, they 
will affume the appearance of eaft winds ; becaufe their di- 
urnal motion will be lefs than that of the more fouthern 
latitudes over which they are forced to remain ftationary 
The fouthern currents will become weft winds, for a con 
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trai y icalon. i his will furnifh us with a reafon for the 
coldnefs of eaft winds, compared with weft winds. If this 
account be true, there ought very frequently to be a weft 
wind in a latitude to the fcuth of thofe places where an eaft 
wind blows. i his might eahly be determined by keeping 
accurate regiftc-rs of the winds in different latitudes, and as 
nearly as poffible under the fame meridian ; and upon the 
refult of thefe obfervations the truth or faliehood of the a- 
bove conjecture muft finally reft. 

Beiidts thefe mote general winds, there are others which 
extend only over a very imall part ot the earth. Thele o- 
riginate from many different caufes. The atmofphere is 
compofed ot three different kinds of air, oxygen, azote, 
and caihome acid 5 to whicti may be added water. Great 
quantities of each of thefe ingredients are conftantly chan- 
ging their aerial form, and combining with various fub- 
ftances ; or they are feparating from other bodies, affuming 
the form ot air, and mixing with the atmofphere. Partial 
voids, therefore, and partial accumulations, muft be conti- 
nually taking pl?ce in different parts of the atmofphere, 
which will occaiion winds varying in direftion, violence, and 
continuance, according to the fuddennefs and the quantity 
of air dduoyed or produced, liefides thefe. there are many 
other ingredients conftantly mixing with the atmofphere, 
and many partial caufes of condeniation and rarefadion in 
particular places. To thefe, and other caufes probably hi- 
therto unknown, are to be aferibed all thofe winds which 
b o.w any place behdes the general ones already ex- 
plained ; and which, as they depend on caufes hitherto at 
kail reckoned contingent, will probably for ever prevent 
uniformity and regularity in the winds. All thefe caufes, 
however, may, and probably will, be difeovered : the cir- 
cumftances in which they ^ill take place, and the effefts 
wluch they will produce, may be known; and whenever 

this is the cafe, the winds of any place may in fome mea. 
lure be reduced to calculation. 

It is of importance, in the firft place, to know the general 
winds, and the caufes which produce them ; they will blow 
ofteneft in every country, continue longeft, and in a great 
meafure ftamp the nature of the climate. To explain thefe 
has been \he intention of this eflay ; and though we have 
probably failed ot fuccefs, our attempt, we hope, will not be 
altogether ufelefs. The fads which are here colle&ed will 
at leaft facilitate the labours of the future inquirer. Were 
accurate obfervations made over the whole globe of the di- 
redtion and velocity of the winds, and efpecially of the time 
when they begin and ceafe to blow, fo much light would 
be thrown in a fhort time upon this important fubjedt, that 
a theory of the winds might be formed, capable of explain- 
ing all the phenomena, and really qfeful to the human race. 

Hot IVinds. See Samiel. 
WiND-Floiver. See Anemony. 
IVIND-Mill, a kind of mill, the internal parts of which arc 

much the fame with thofe of a water-mill: from which, how- 
ever, it differs, in being moved by the impulfe of the wind 
upon its fails or vanes, which are to be conlidered as a wheel 
in axis. See Mechanics, n° 62. 

IViND-Gage. - See IVind-GAGE. 
IViND-Galls, in farriery. See there $ xxxiii. 
IViND-Gun. See /lik-Gun. 
Injlrumcnts for meafuring the Jlrength, ’velocity, See. of the 

JViND* See IVind-GAGE, Anemometer, and Anemo- 
scope, 

IViND-Hatch, in mining, a term ufed to exprefs the place 
at which the ore is taken out of the mines. 

H iND-Shock} a name given by our farmers to a diftemper 
to which fruit-trees, and fometimes timber-trees, are fub.- 
jedt. It is a fort of bruife and fhiver throughout the 
whole fubftance of the tree; but the bark being often not 
affedted by it, it is not feen on the outfide, while the infide 
is twifted round, and greatly injured. It is by fome fuppo- 
fed to be occaffoned by high winds; but others attribute it 
to lightning. Thofe trees aie moft ufually affedfed by it 
whole boughs grow more out on one fide than on the other. 
1 he bell way of preventing this in valuable trees, is to take 
care in the plantation that they are dickered well, and to cut 
them frequently in a regular manner while young. 

IVinp-Taught, in fea-language, denotes the lame as ftifF 
in the wind. Too much rigging, high mates, or any thing 
catching or holding wind aioft, is (aid to hold a fhip wind- 
taught ; by which they mean, that fhe ftoops too much in 
her failing in a ft iff gale of wind. Again, when a fhip 
rides in a main ftrefs of wind and weather, they ftrike down 
her top mafts, and bring her yards down, which elfe would 
hoid too much wind, or be too much diftended and wind- 
taught. 

IVinto- Sails, a fort of wide tube or funnel of canvas, em- 
ployed to convey a ftream of frefh air downward into the 
lower apartments of a fhip. 

This machine is ufually extended by large hoops fituated 
in difierent parts of its height. It.is let dow.n perpendicu- 
laily through the hatches, being expanded at the lower end 
like the bafe of a cone ; and having its upper fide open on 
the fide which is placed to windward, fo as.to receive the 
full current of wind ; which entering the cavity, fills the 
tube, and rufhes downwards into the lower regions of the 
fhip. I here are generally three or (our of thefe in our ca- 
pital fhips of war, .which, together with, the ventilators, con- 
tribute greatly to preferve the health of the crew. 

WINDAGE of a Gvn, is the difference between the 
diameter of the bore and the diameter of the ball. 
1 WIND- 
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WINDLASS, a machine ufed for railing huge weights, 
as ?uns, ftones, anchors, 5ec. , .. r 

It is very fimple, confiding only of an axis or roller, tup- 
ported horizontally at the two ends by two pieces ot wood 
and a oulley ; the two pieces of wood meet at top, being 

of wines or vinous liquors, come not only wines, absolute- 
ly fo called, but alfo ale, cyder, &c. 

Wine- 

Wine, however, is in a more particular manner appropri- 
ated to the liquor drawn from the fruit of the vine, fhe iv- ’ 

* „ , nv'pt ton oeimT procefs of making wine is as follows : When the grapes aref^ v. and a pulley ; t e wo p.ects rt.v,er . the axis or ripe, and the faccharine principle is developed, they are then chap. 6. 
placed diagonally fo as to prop each other; the axis or , he • • w4h fi^s out is re^ived in veffels of 
roller h f join^Laftly, a proper capacity, in which the fermentation appears, and of 
pulley is fattened at top wnere 1 ? J ^ proceeds in the following manner: At the end of feverd 
there are two ttaves ot comes over days, and frequently after a few hours, accordmg to the wiae. & 

roller, whereby it is turned, and 1 p hJt of the atmofphere, the nature of the grapes, the quan- 
the pulley is wound off a?d °n 1 . f ll ^ Ia. tity of the liquid, and the temperature of the place in which 

Windlass, in a Hup, is an mftrument in ihip^pia^ ^ .J[s performedj a Movement is produced in the 
cedupon the deck, jull abaft the fore maft. It is made of 
a piece of timber fix or eight feet fquare, in form of an axle- 
tree whofe length is placed horizontally upon two pieces 
of wood at the ends thereof, and upon which it is turned 
about by the help of handfpikes put into holes made for 
that purpofe. This inftrument ferves for weighing anchors, 
or hoifting of any weight in or out of the flup, and will pur- 
chafe much more than any capftan, and that without any dan- 
ger to thofe that heave ; for if in heaving the windlafs about, 
any of the handfpikes fhould happen to break, the windlafs 
would pall of itfelf. . , 

WINDOW, an aperture or open place in the wall 
of a houie to let in the light. See Architecture, 

11 The word is Welch, uynt dor, fignifying the paffage for 
the wind. Window is yet provincially denominate, winder 
in Lancafhire ; i. e. wind-door, or the paffage ior air, as 
that for people was peculiarly called the door. 

Before the ufe of glafs became general, which was not 
till towards the end of the I2th century, the windows m 
Britain feem generally to have been compofed of paper. 
Properly prepared with oil, this forms no contemptible de- 

liquor, which continually increafes ; the volume ot the fluid 
increafes ; it becomes turbid and oily ; carbonic acid is oif- 
engaged, which fills all the unoccupied part of the veffel, 
and the temperature rifes to the 7 2,5th degree. At the end 
of ftveral days thefe tumultuous motions fubfide, the mafs 
falls, the liquor becomes clearer, and is found to be lefs fac- 
charine, more odorant, and of a red colour, from the reaffion 
of the ardent fpirit upon the colouring matter of the pellicle 
of the grape. „ . _ 

The wine is ufually taken out of the fermenting vefleis 
at the period when all the phenomena of fermentation have 
fubfided. When the mafs is fettled, the colour of the li- 
quor is wrell developed, wdien it has become clear, and its 
heat has difappeared ; it is put into cafks, where, by a fe- 
cond infeofible fermentation, the wane is clarified, its prin- 
ciples combine more perfe£lly together, and its talle and 
fmell become more and move developed. If this fermenta- 
tion be ftopped or fuffocated, the gafeous principles are re- 
tained, and the wine is brifker, and more of the nature of 
muff, f , ,T 

It appears, from the interefting experiments of the Mar- • 1 TV 11* * 1  i. V. .. -^ r-, Td v rv*. IT t- I EYf'jt’ Properly prepared with oil, J1S h"r^a^°R
aad ^akes no quis de Bullion; that the vinous fermentation does not take 

fence agamft t e mtru ions is place unlefs tartar be prefent. _ 
incompetent opening tor the admillio , r 'pue caufes 0f an imperfe<9: fermentation are the follow- 
ftill ufed by our architefts for the temporary window* of ihe ‘ ,Pn tW f„men,atiou lancuifhet, 
unfinifhed houfes. and not unfreqnently for the tegular ones u “ . „ T, . r r Viiiimmcrs we 
0t our work-fhops. But fome of the principal buildings we 
may reafonably fuppofe to have been windowed m a fupe- 
rior manner. They could, however, be furmfhed merely 
with lattices of wood or (beets of linen, as thefe two remain- 
ed the only furniture of our cathedrals nearly to the eig 
century.; and the lattices continued in fome of the meaner 
towns of Lancafhire to the 18th; and m many dn rifts of 
Wales, and many of the adjoining parts of England, are 
ufe even to the prefent moment. Thefe feem al to have been 
fixed in frames that were called capfamtnta, and now there- 
fore cafements in Wales and Lancafhire. 

WINDSOR, a borough-town of Berkfhire, 22 miles 
weft of London, moft remarkable for the magnificent pa- 
lace or cartle fituated there on an . eminence, which com- 
mands the adjacent country for many miles, the rive 
Thames running at the foot of the hill. I he knights of 
the garter are Called in th*. royal ehapel here It fen<fc 
two members to parliament. W. Long. o. 36. N. Lat. 

51 WINDWARD, in the fea language, denotes any thing 
towards that point from whence the wind blows, in refpett 
of a fhip : thus windward-tide, is the tide which runs again 

^ WINE, an agreeable fpirituous liquor, produced.by fer- 
mentation from thole, vegetable fubftances that coHtamfac- 
Siarine matter. A very great number of vegetable fub- 
ftances may be made to afford wine, as grapes, currants, 
mulberries/elder > cherries, apples, pulle, beans peas tur- 
neps, radifh.es, and even grafs itfelf. Hence, under the clafe 

: L-auica Ut imperfeft: termentauon are trie iuuuw- 2 
m- • 1. If the heat be too little, the fermentation languifhes, Gaults of 
the faccharine and oily matters are not fufficiently ehbora- 
ted, and the wine is unftuous and fweet. 2. If the faechh-^ 
rine body be not fufficiently abundant, as happens in rainy 
feafons, the wine is weak, and the mucilage which predomi- 
nates caufes it to become four by its decompofition. 3. It 
the juice be too watery, concentrated and boiling mult is 
added. 4. If the faccharine principle be not Sufficiently 
abundant, the defeft may be remedied by the addition of iu- 
gar. Macquer has proved that excellent wine may be made 
of verjuice and fugar ; and M. de Bullion has made wine at 
Bellejames with the verjuice of his vine rows- and moiit 

fUSThere have been many difputes to determine whether 
grapes fhould be preffed with the ftalks or without. I'his 
depends on the nature of the ft uit. When they are highly 
charged -with faccharine and mucilaginous matter, the ffalk 
correfts the infipidity of the wine by its bitter principle : 
but when, on the-contrary, the juice is-not too iweet, the 
ftalk renders it drier, and very rough. 3 

The colouring principle of wine is of a refinous nature, C< lounng : 
and is contained in the pellicle of the grape ; and the fluid0 

is not coloured until the wine is formed ; for until then there 
is nothing which can diffolve it : and hence jt is that wlute 
wine may be made of red grapes, when the juice of the grape 
is expreffed, and the hufle thrown away. _ If wine be evapo- 
rated, the 1 colouring principle remains in the refulue, and 
may be extrafted by fpirit of wine. Old wines loie their 
colour, a pellicle being precipitated, which is either depoh- 
ted cn the Tides of the bottles, or falls to the bottom, it wine-: 
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wine be export’d to the heat of the fun during the fummer, 
the colouring matter is detached in a pellicle, which falls to 
the bottom : when the veffel is opened, the difcolouring is 
more (peedy, and it is effected in two or three days during 
the lummer. The wine thus deprived of its colour is not 

4 perceptibly weakened. 
Vinous fer- 'j'he vinous fermentation has been examined with great. 

accuracy by M. Lavoifier. According to him, the vege- 
table juice of which wine is to be made confids of oxygen, 
hydrogen, and carbon, combined with one another in diffe- 
rent proportions, Co as to form chiefly water and fugar. 
'I he fermentation produces a reparation of the elements, 
and a new combination of them ; a quantity of the oxygen 
and carbon combine and fly off in the flate of carbonic acid; 
part of the carbon, oxygen, and hydrogen, combine firft 
with each other, and then all together, to form alcohol ; 
another part forms acetous acid ; the water {fill remains, and 
a refiduum falls to the bottom compofed of the three ele- 

5 ments combined in other proportions. 
Inprtdients The different kinds of wanes produced in Europe and 

wire^Cient °^er Parts t^ie world are many ; the principal of them and their qualities are well known : a catalogue of them 
would ferve no purpofe here. We fliall, however, fubjoin a 
table of the quantities of the ingredients of the principal 
kinds from Neumann’s Chemiflry. 

A quart of 

Aland 
Alicant 
Burgundy 
Carcaffone 
Champagne 
French 
Frontignac 
Vin Grave 
Hermitage 
Madera 
Malmfey 
Vino de 
Monte > 
Pulciano j 
Mofelle 
Mufcadine 
Neufschatel 
Palm Sec 
Pontac 
OMRhenifh 
Rhenifh 
Salamanca 
Sherry 
Spanifh 
Vino Tinto 
Tokay 
Tyrolredl 

wine j 
Red wine 

j White 

Highly rec- 
Thick, oily, 
undluous,re- 

ified Spirit, finous mat- 
ter 

3 
006 

oz. dr. gr. 
6 00 
6 
2 
6 
5 
o 
o 
o 
7 
3 
o 

dr. gr. 

004 

2 6 00 

00 
00 
00 
00 
00 
00 
00 
00 
co 
00 
00 
CO 

4 op 
6 00 
o 00 

Gummy 
and tai tar- 
ous 
ter. 

OC 
20 
O 
10 
40 
40 
00 
00 
00 
00 
OC 2 

OO 

20 
o 
00 
CO 
20 
CO 
2C 
OO 
OO 
OO 
OO 
OO 

OO 

40 
OO 

oz. dr. 
i 5 

gr 

co 
40 
40 
20 
OO 
O 
2 
OO 
4C 

00 
00 

Water. 

oz. dr. gr 
5 3 

6 
o 
4 
3 
o 
6 
o 
5 
3 
2 

00 
20 
30 
00 
20 
3° 
00 
20 
00 
00 

2 402 8 o 20 

3° 
00 
OC 
CO 2 
OO 
20 
34 
00 
00 
00 
00 
00 

00 

00 
00 

o 10 
4 CO 
7 00 
5 00 
o 40 

1 10 
2 O 

2 9 
2 7 

3 20 

o 00, 

The colour of wine is frequently artificial; a deep red is 
almofl always the effeft of artificial additions, as of the red- 
woods, elder-berries, bilberries, &c. In France no fecret 
is made of thefe praftices, the colouring matters being pub- 
licly thrown out after they have been ufed. 

It is well known to be a common pra&ice among wine- 

/O I 
coopers, innkeepers, and other dealers rn wines, to adulte- 
rate bad wine in order to conceal its defects : if, for i«. 
flar.ee, the wine be four, they throw into it a quantity of 6 

fugar of lead, which entirely takes away the four tafte/^f 
For fimilar purpofcs alum is often mixed with wine. Such wine,' 
fubftances, however, are well known to be extremely perni- 
cious to the human conllitution ; it becomes of importance 
therefore to be able to detect them whenever they happen 
to be contained in wine. Several chemifls who have turned 
their attention to this fubjetft, have furnifhed us with tells 
for this purpofe. 

To difeover lead diffolved in wine, boil together in a pint To dee«. 
of water an ounce of quicklime and half an ounce of flour Wi m ' 
of brimflone ; and when the liquor, which will be of a yri-w‘ne> 

low colour, is cold, pour it into a bottle, and cork it up IVatfia't 
for ule. A few drops of this liquor being dropt into a (■hemal 
glafs of wine or cyder containing lead, will change the whole'll.’ 
into a colour more or lefs brorwn, according to the quantity p „Uj 
of lead which it contains. If the wine be wholly free from J/ ’ 
lead, it will be rendered turbid by the liquor, but the colour 
will be rather a dirty white than a black brown. 

By this tef*. however, iron is alfo precipitated when dif- 
folved in wine, and is apt to be taken for lead ; a miiiake 
which has ruined feveral honeft merchants. The following 
tell is therefore preferable, as not liable to the fame incon- 
venience. j 

Take equal parts of calcined oyfter-(hells and crude ful-Am ther 
phur in fine powder, and put them in a crucible, which method, 
put into a fire, and raife the heat fuddenly till it has been 
expoied to a white heat for x 5 minutes. Then take it out, let 
it cool, beat the ingredients to powder, and put them into 
a well corked bottle. To prepare the tefl-liquor, put 20 
grains of this powder, together with 120 grains ofc cream 
of tartar, and put them into a ilrong bottle, fiH it up with 
water, boil it for an hour, and let it cool. Cork the bottle 
immediately, and fhake it from time to time. After fome 
hours repofe, decant off the clear liquor into an ounce vial, 
having firfl put 2 2 drops of muriatic acid into each vial. 
Cork thefe vials accurately with a little wax mixed up with 
a little turpentine. One part of this liquor, mixed with 
three parts of fufpedted wine, will difeover the pretence of 
the fmalleft quantity of lead or copper, by a very fenfible 
black precipitate, and of arfenic by an orange precipitate ; 
but will have no effect on iron, if there be any : the prefence 
of which, however, may be afeertained by adding a little 
potafh, which will turn the liquor black if there be any 
iron. Pure wine remains limpid after the addition of this 
liquor J. f Jeurndit 

As this fubjeft is of importance, we fliall add M. Four- VLyfiqut, 
croy’s obfervations on the Hate in which lead exifts in wine,^ ° f 

and on the methods of difcoverlng its prefence : “ Of the dif- 9 
ferent principles which compole wine, there was no doubt State of 
(fays he) but that acids were the only ones which were ca-'e^ ‘n 

pable of diffolving oxyd [calx) of lead. But was it the tarta-wine* 
reous acid always contained in larger or fmaller quantity in 
wine,orthe acetousacid developed in thofewhich have become 
fliarp, and which there is a greater temptation to fweeten ? 
Experience had proved to me that the acidulous tartrite of 
potafli, or the cream of tartar, takes oxyd of lead from the 
acetous acid, and a precipitate of tartrite of lead is formed ; 
the pure tartareous acid prepared in Scheele’s method pro- 
duces the fame effeA. In order to underftand how the 
fliarp wine which contains thefe two acids can hold the oxyd 
of lead in folution, I made the experiments which gave me 
the following refults : 1. The acidulous tartrite [crem. tart.) 
has no fenfible a&ion upon the oxyds of lead; 2. The pure 
tartareous acid has a flight a&ion upon the oxyds, and furms 
on their furface a little tartrite of lead [tartarifed lead)) in 
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with care, and are cautiouny heated upon a coal with a 
blow-pipe, they fmoke, become white, exhale vapours, pafa 
fucceffively thro’ the ftates of the red and yellow oxyds of 
lead, and "at length are reduced into metallic globules at the 
inftant they are perceived to be agitated by a very evident 
eftervefcence : if we ceafe to blow at this inflant, we obtain 
globules upon the charcoal. In order to this, it is necefia- 
ry, however, that the charcoal be fohd, and be not ciacked, 
and that we fhould not have blowed too ftrongly ; otherwise 
the globules would be abforbed, and would difappear. The 
fulfat of lead requires a longer time to be reduced than the 
oxalat of the fame metal, and_ there is a greater hazard of 
lollng the metallic particles, which, befide, are in fmall quan- 
tity. 

« To thefe two firft procefles, already fuffxciently certain 
of themfdvee, I wifhed to be able to add one which might be 
capable of pointing out inftantly the prefence of lead, by an 
appearance belonging exclufively to this metal, and which 
might unite to this advantage that of manifefting very fmall 
quantities of it. Didilled water impregnated with fulphurated 
hydrogenous gns, orhepatic gas,extricated from fohd aikahnc 
fulphurets (livers of falphur) by acids, prefented me with 
thefe properties. This folution blackens very deeply that 
of the aceto-tartrite of lead, and renders ToVoth of this lalt 
in water or in wine very fenfible. The fenfibility of this 
reaftive is fuch, that we may dilute litharged wine with a 
fufficient quantity of water to take away almoft entirely the 
colour of the wine, and this rea&ive will ftill produce a very 
manifeft alteration. The fulphurated water has, beiides, the 
advantage not to occafion any change in the wines which do 
not contain a metallic fubftance, and it is not precipitated 
by the acids of wine, like the folutions of alkaline tulphu- 
rets. In order to procure this rea&ive pure, it is neceffary 
to prepare it at the inftant of the experiment, by receiving 
in a vial full of diftilled water, and inverted upon a fhelf of 
a fmall hydro-pneumatice apparatus, filled with diftiilcd wa- 
ter, the fulphurated hydrogenous gas, feparated from the fo- 
lid fulphuret of potafh by the fulphuric ©r muriatic acid, and 
firft filtered through water in another vial; when the fecond 
vial contains the third of its volume of the fulphurated hy- 
drogenous gas, the gas is ftiaken ftrongly with the water, 
which fills the two-thirds of the vial; and when the ablorp- 
tion is over, the teft liquor is prepared. This reactive 
changes very quickly in the air : it is neceffary to n'&ke it. 
the moment it is to be employed, and to keep it in a 
veffel quite full and well corked. If there were any fear 
that the black colour and the precipitation by the gafeous 
fulphurated water fhould not be fufficient to prove the pre- 
fence of lead in fpirituous liquors, I would obferve, that tin* 
fear would be diminifhed by employing the three readies 
mentioned in this memoir, and by depending only on the 
correfpondent efFe&s of thefe three reaftives : but all fufpi- 
cion would be removed, by reducing the three precipitates 
by the blow-pipe, and obtaining globules of lead from each 
of them." 
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a white powder; 3. Wine which only contains the tarta- 
r?ous acidule, would not have any aftion upon the femi- 
vitrous oxyd of lead or litharge ; 4. Sharp wine which we 
attempt to fweeten by this oxyd of lead, afts firft upon it 
by the acetous acid it contains; 5. When this acetite 
of lead is formed, the tartareous acid precipitates it in 
the form of tartrite of lead : this is proved by the precipi- 
tate which the folution of the acetite of lead or fngar of lead 
forms in the wine ; 6. But the acetous acid, if it be in large 
enough quantity, rediffolves the tartrite of lead in the wine 
juft as diftilled water would. Bergman has pointed out 
this folution of tartrite of lead in acetous acid for diflm- 
gu idling the tartareous fait from the fulfat of lead (vitriol of 
lead) ; 7. As this folution of tartrite of lead in the acetous 
acid is much quicker, and more eafy in fnarp wines than in 
diftilled water and vinegar, it is probable that the caiife of 
this difference depends upon the citric and malic acids which 
I have found in wine, and which I {hall take notice of 
again on another occafion ; 8. Litharged wine then, or wine 
fweetened with lead, contains tartrite difiblved in the ace- 
tous acid, and perhaps at the fame time in the malic and ci- 
tric acids. . 

“ It was neceftary afterwards to know the properties of this 
combination. What experience has taught me is as fol- 
lows : I particularly examined the tartrite of lead and its 
folution in acetous acid. The tartrite of lead is fcarcely at 
all foiuble in water ; it is in the form of powder, or of fmall 
white grains which have no fenhble tafte ; when it is diffol- 
ved in vinegar, the vinegar is foftened, its fharpnefs is dimi- 
niihed remarkably, and the folution taxes a flight fweetilh 
tafte, much lefs ftrong than that of the pure acetite of lead. 
This tafte proves that the union of the tartrite of lead with 
vinegar is not only a folution like that of fait in water, 
by which the properties of the fait are not changed, but a 
combination which gives occafion to new properties. . It is 
a kind of a triple fait, different from thofe we have hitherto 
known, formed of two acids and of one bafe ; whereas the 
other triple faks deferibed hitherto are compofed of one 
acid and two bafes. I name this new triple fait aceto-tartrite 
cf lead. The acetous acid adheres to it more, than water in 
a common folution : what is remarkable in this combination 
is, that the two acids appear to adhere to the bafe with an 
equal force, although they have a different attraffion for it. 
nothing is neceffary to produce this equilibrium, but to unite 
firft the oxyd of lead with the acid to which it adheres the 
moft ftrongly, and afterwards to put this firft compound in 
contadt with the weaker acid. . _ 

It was neceffary, in order to difeover eafy and certain 
methods of afeertaining the prefence of lead in wine, to exa- 
mine with care the properties and phenomena of the de- 
compofitions of the aceto-tartiite .of lead. Fixed alkalis 
and ammoniac (volatile alkali) precipitate from this fait an 
oxyd of lead, which is of a greyiffi white colour; but as 
they occafion a precipitate in pure wine, they cannot be of 
any ufe. The fulphuric (vitriolic) acid decompofes the 
aceto-tartrite of lead, and forms with it inftantly fulfat of 
lead; which being very little foluble, and very heavy, is pte- 
cipitated. The oxalic, or pure faccharine acid, and the aci- 
dulous oxalat, or the fait of fonel of the {hops, hkewife de- 
eompofe this fait, and take from it the lead. T he oxalat 
of lead is precipitated in great abundance: .thefe two acids, 
the fulphurio and oxalic acids, not producing any precipi- 
tate in pure wine, are very proper to {how the prefence of 
lead in wine. The fulffit and oxalat of lead, when they are 
precipitated from wine, are coloured, whereas they are. very 
white when they are formed in diftilled water; but their red 
©r brown colour does not prevent us from difeoveymg them 
by a very fimplc method.' If the precipitates be collcded 

Wine. 

1* 
Some' years ago, the Academy of Lyons propofol the Mejhod^ ; • ' n:— \xn,o* tTi.. KHV method of afeer-. 0 , following prize-queftion, What is the beft method of afeer-^ aluIn 

taining the prefence and the quantity of alum diffofved .mdig-0;ve4 
wine, efpecrally in very deep coloured red wine ? The prize in wine, 
was gained by M. J. S. Beraud. From his.experiments, it 
appears that a mixture of lime-water and wine in any pro- 
portion whatever, will at the end erf 12 or 15 hours futniffi 
a quantity of cryftals, which may be feparated by filtration, 
and that thefe cryftals will be eafieft difeovered when the 
quantities of wine and lime-water are equal; but that wane 
containing alum diffolved in it, will not form cryftals when 
mixed with lime-water, but merely depofits a muddy fedi- 

To know therefore whether any wine oemtsuw alum or ment. 
2- 
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water ; if cryllals are formed, it contains no alum ; if not, it 
does. Again, if wine contains alum, the reiiduum that re- 
mains after filtration will, as it dries, fplit into quadrilateral 
fegments, which will detach themfelves from the paper 
which contains them ; but if the wine contains no alum, the 
refiduum, after it is dry, will remain united and attached to 
the paper. It one meafure of wine and two thirds of a 
meafure of lime-water depofit cryftals, we are’certain that 
if the wine contains alum, the proportion of that alum to 
the wine will be lefs than 1 to 1152; if, when equal parts 
of wine and lime-water are mixed, no cryftals be deposited, 
we may be fure that more than ^rjth part of the mafs of 
wine con hits of alum. 

A great proportion of the wine confumed in this country 
is brought from Spain and Portugal ; government has al- 
ways difcouraged the importation of French wines by heavy 
taxes. We are not fure how far fuch condudl is founded 
on good policy, as the French wines are.confeffedly the beft, 
and might be the cheapeft ; but fuch is the jealoufy and en- 
mity that has always fubtifted between Britain and France, 
that both nations have been contented to injure themfelves 
provided they could do a greater injury to their neighbours. 
Beiides, the advantages which Britain derives from the Por- 
tugal trade are very great, and it would not be eafy per- 
haps to fecure them on any other terms. 

It may be worth while to infert here a few direftions about 
the treatment of wines after they have been imported into this 

of import- countl7- — °n landing, the lefs they are expofed the better ; 
«d wines. ^or t^iey are affe&ed by the feafons, and more or lefs by cli- 

mate. March and April are the proper times for {hipping 
wines from France, and they will be landed in England and 
Ireland in the fame degree of temperature. The great art in 
keeping wines is to prevent their fretting, which is done by 
keeping them in the fame degree of heat. In fpring and fall, 
the wines in Bourdeaux arefubje<ft to changes that may be dan- 
gerous, if not prevented by necefiary rackings : thefe changes 
are folely the efFea of the feafons. If wines are chilled, 
and of courfe turn foul, from being {hipped and landed in 
cold weather, they will foon recover by putting them in a 
warm vault, well covered with faw-duft. As foon as they 
are in the vault, they ought to be covered up. But if {hip- 
ped and landed in fummer, if the fmalleft degree of fermen- 
tation be found on them, it will be requifite to dip the bung 
clothes in brandy, and leave the bungs loofe for fome days, 
to give it time to cool; and if in a fortnight or three weeks 
the fermentation do not ceafe, and the wine become bright, 
it will be proper to rack it (matching the hogfheads well 
with brimftone), and force it with the whites of eight eggs. 
If it then becomes fine, bung it tight, and let it remain fo 
until it is bottled. If wines new landed are wanted foon 
for the bottle, it will be necefiary to force them immediate- 
ly, and let them remain bunged clofe for at leaft a month, 
to recover from the forcing, or if two months the better ; 
for wines bottled in high order come much (ooner into 
Blinking than if bottled when flat, which all wines are after 
forcing. Wine muft never be bottled the leaft foul, which 
produces a tendency to fret; and if bottled in this ftate, will 
never come in order, but may poffibly be loft : for this there 
is no remedy but repeated rackings; and care muft be taken 
(after rinfing the hoglheads well and drawing them) to burn 
a good piece of match in them. This cools the wine, and 
there is no danger of hurting the colour, for it recovers it 
in a little time : but if it did, it is abfolutely neceflary ; for 
if wine is fuffered to continue on the fret, it will wear itfelf 
to. nothing, Wines bottled in good order may be fit to 
Brink in fix months ; but they are not in perfeftion before 
twelve; from that to two years they may continue fo ; but 
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it would be improper to keep them longer, fqr wines in ge- m 
neral have not the body they had formerly^ from the vines'—A) 
being too much forced. 

It fometimes happens that wines fcuddy and ftubborn 
will not fall .with one or even two forcings. It will then be 
proper to give them five or fix gallons of good ftrong wine, 
and force them with the whites of a dozen eggs, with a 
tea-fpoonful of fand produced from fawing-marble, or a fmall 
fpoonful of fine fait. Bottled wine in winter firould be 
well covered with faw-duft, and if the vaults are cold and 
damp, ftrew it deep on the floor ; if faw-duft is thrown up. 
on. the hogfheads, and their fides are bedded fome inches 
thick, it will keep them from the fret. 

Flic lame treatment is to be regarded with white wines, 
except that they require to be higher matched, particu- 
larly Mufcat wines ; fuch as Frontignac, Beziers, 8cc. 
which being often fvveetened with honey, are very fubjeft 
to fret ; and thefe only frequent rackings, with a great deal 
of brimftone, can cool. Hermitage, from not being fuffici- 
ently dried, and poflefilng more richnefs than claret, is alfo 
very liable to come on the fret, and will require much the 
fame treatment as the Mufcat wines. Attention fhould be 
had to bottle in fine weather, when the wind is north ; but 
to avoid cold or frofty weather. The months of April and 
Oftober are favourable. The beft time to bottle port wine 
is four years after the vintage, and to keep them two years 
in bottle before you begin to ufe them. When wines are 
racked, and the lees immediately paffed tlms’ flannel bags into 
clofe-necked jars, and dire&ly bottled, there will be very little 
loft by rackings, as the wine when fine may ferve for filling 
up. . . 

When wines are deftined for warm climates, it may be pro- 
per to nnfe the hogfheads with brandy; and in bottling many 
rinfe the bottles and corks with it. Wines that have re- 
mained a certain time (three or four months) in a vault, and 
made lefs or more lee, ought never to be fent into the coun- 
try without firft racking them, otherwife they may be liable 
to fret ; and if bottled in that ftate, may rifle being loft. 

Wines which may be ordered for immediate drinking' 
will be forced on the (hipping, and in a few weeks after they 
are landed will be fit for the bottle. The forcings proper 
for claret are the whites of a dozen eggs, beat up with a 
tea-fpoonful of fine fait, and well w'orked with a forcing 
rod. Take care to ufe no bad egg. This is for one hogf- 
head. 

I he forcing for white wine is ifinglas diflolved in wine. 
One ounce is fufficient for two hogftieade. No fait is to be 
ufed in forcing the white wines. See Croft on Wines, 8vo, 
1788‘ We fhall infert here the following receipt for making Recent for 
raijin-'wine.— Fa a 20 gallon veflel take 100 pounds of rai-niaking 
fins; pick off the ftalks, chop them grofsly, and put them rai/'n‘w"lft 

into an open tub more wide than deep. Add two parts in 
three of the water to them, and let them ftand 15 days, 
ftirri.ng them well every day. Then ftrain and prefs them, 
putting afide the liquor that runs from them. Add the 
remainder of the water to the raifins that have thus been 
prefled, and let it ftand upon them one week, frequently ftir- 
ring them as before. Then prefs off the liquor, and add it 
to what you firft. collected; putting both runnings to- 
gether into your veffel, together with one quart of brandy. 
To colour it, burn three-fourths of a pound of fugar into 

a fmall quantity ot the liquor, and add tins to the wine. 
When the liquor .in the barrel has done finging, (top the vef- 
fel clofe, and let it fland till fit to be bottled. The greater 
the quantity which the veflel holds, and the longer it is kept 
in the wood, the better will it be, 

IVin & ’Prejij a machine contrived to fqueeze the juice out 
of 
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if crapes, anti rat i Oiling of feveral pieces of timber, variouf- 
y difpofed, which cornpofe three bodies of timber-work, 
.'lofely united to the axis, which ferves as a fwing whereby 
it may be moved by the vice. Of thefe there are different 
fizes as well as different conftrudlions ; for an account of 
which, illuftrated by figures, fee Miller’s Gardener’s Dic- 
tionary, article IViNE-Prefs. 

Spirit of IVinf., or alcohol, a name given by chemifts to 
jevery ardent fpirit produced by diltiliation. See CnEMisrur* 
Index. 

WING, that part of a bird, infedl, See. whereby it is en- 
abled to fly. See Bird and Ornithology. 

Wings, in military affairs, are the two flanks or extremes 
of an army, ranged in form of a battle ; being the right and 
left Odes thereof. 

WINTER, one of the four feafons or quarters of the 
ar. See Season, &c. 
Winter commences on the day when the fun’s diftance 

from the zenith of .the place is greateft, and ends on the 
<lay when its dillance is at a mean between the greateil and 
leaft. 

Under the equator, the winter as well as other feafons 
return twice every year ; but all other places have only one 
winter in the year ; which in the northern hemifphere begins 
■when the tun is in the tropic of Capricorn, and in the fouth- 
ern hemifpheie when in the tropic of Cancer; fo that all 
places in the fame hemifphere have their winter at the fame 
time. 

IViNTER-Berry. See PhysAlis. 
WIN L ERA, in botany : A genus of plants of the 

clafs of polyandria, and order of pentagynia ; and in the na- 
tural fyftem arranged under the 12 th order, Holoracea. 
The calyx is three-lobed ; there are fix or twelve petals ; 
there is no ftyle ; the fruit is a berry, which is club-fhaped 
as well as the germen. There are two fpecies ; the aroma- 
tica and granadenfis. 

IVintera aromatica, is one of the largeft foreft-trees upon 
Terra del Fuego ; it often rifes to the height of 50 feet. 
Its outward bark is on the trunk grey and very little 
wrinkled, on the branches quite fmooth and green. The 
branches do not fpread horizontally, but are bent upwards, 
and form an elegant head of an oval.fiiape. The leaves come 
out, without order, of an oval elliptic ffiape, quite entire, 
obtufe, flat, fmooth, fhining, of a thick leathery fubftance, 
evergreen, on the upper fide of a lively deep green colour, 
and of a pale bluifli colour underneath, without any nerves, 
and their veins fcarcely vifible ; they are fomewhat narrower 
near the footftalks, and there their margins are bent down- 
wards. In general, the leaves are from three to four inches 
long, and between one and two broad ; they have very ffiort 
footltalks, feldom half an inch long, which are fmooth, con- 
cave on the upper fide, and convex underneath. From the 
fears of the old footllalks the branches are often tubercula- 
ted. 

The peduncles, or footftalks for the flowers, come out 
-of the axilla foliorum, near the extremity of the branches ; 
they are flat, of a pale colour, twice or three times ftiorter 
than the leaves ; now and then they fupport only one flower, 
but are oftener near the top divided into three fhort branches, 
each with one flower. The braiftese are oblong, pointed, 
concave, entire, thick, whitifh, and fltuated one at the ba- 
lls of each peduncle. 

There is no calyx; but in its place the flower is furrounded 
with a fpathaceous gem, of a thick leathery tubftance, green, 
but reddifh on the fide which has faced the fun : before this 
gem burfts, it is of a round form, and its fize is that of a 
fmall pea. It burfts commonly fo, that one fide is higher 
than the other, and the fegments are pointed. The corolla 
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confifts always of feven petals, which are oval, obtufe, con- Wlntera. 
cave, eredl, white, have fmall veins, and are of an une- 
qua! fize, the largeft fcarcely four lines long; they very 
foon fade, and drop off almoft as foon as the gem burfts. 
The filaments are from 15 to 30, and are placed on the flat 
end fide of the receptacle ; they are much fhorter than the 
petals, and gradually decreafe in length towards the fides. 
The antherte are large,voval, longitudinally divided into two, 
or as if each was made up of two oblong antherse. The 
germina are from three to fix, placed above the receptacle, 
turbinated, or of the ftiape of an inverted fig ; flat on the 
infide, and fomewhat higher than the ftamina ; they have no 
ftyles, but terminate in a ftigma, which is divided into two 
or three fmall lobes. 

Dr Solander, to whom the world is indebted for the de- 
feription, never faw the fruit in its perfe&ly ripe ftate ; but 
could conclude from the unripe fruit which he faw in abun- 
dance, that each germen becomes a feparate feed-veffel, of a 
thick fleflry fubftance, and unilocular ; and in each the rudi- 
ments of three, four, or five feeds were plainly difcernible. 
See Plate DXL. where n° 1. reprefents the fpathace- 
ous gem, after it is burft open. 2. The fame. 3. The 
fame (a) with the corolla (b) remaining within it. 4. One 
of the petals reread out. 5. The ftamina (a) and the piftilla 
(b) after the gem and the corolla are taken away. 6. The 
outfide of an anthera (a) with its filament (5). 7. The in- 
fide of the fame. 8. The germina (a) fituated on the 
centre of the receptacle, after the ftamina have been remo- 
ved ; the lobated ftigma (b). 9. The convex or outer- 
moft fide of a germen (a) with its ftigma (b). 10. The in- 
fide of the fame. 11. A germen cut open longitudinally, 
(o as to ftiow the rudiments of the leeds. 12. A germen 
cut through tranfverfely. 

The weather is much more fevere in the climate where 
thefe trees are natives than in Britain ; here, therefore, it 
is thought they would thrive very well. 

The bark of the wintera, or winter’s cinnamon, brought 
over by the Dolphin, in refpeft to figure, exactly refembles 
that which was delineated by Clufius. The pieces are about 
three or four inches fquare, of different degrees of thicknefs, 
from a quarter to three quarters of an inch. It is of a dark 
brown cinnamon colour ; an aromatic fmell, if rubbed ; and 
of a pungent hot fpicy tafte, which is lafting on the palate, 
though imparted (lowly. It has the name of ivinter’s cinna- 
mon, from a faint refemblance in colour and flavour to that 
grateful aromatic, though differing from it greatly in every 
other refpedl. This bark is only brought to us from the 
Straits of Magellan, and is the produce of the tree above de- 
feribed; much celebrated as an antifcorbutic by the firft 
difeoverers, but unknown in the pratlice of phyfic, no quan- 
tity, except as a curioftty, havingvbeen brought to Europe 
till the return of the (hips lent out on the expeditions to the 
South Seas. The bark which was fubftituted in the room 
of this is the canella alba of the (hops. See Can ell A. 

From feveral experiments made by Dr Morris, the cor- 
tex magellanicus appears to be an aftringent of a particular 
kind, and therefore likely to be of ufe in feveral manufac- 
tures. Water is the proper folvent of this bark ; though 
the (aline, gummy, and refinous parts ave io blended in it, 
as in faffron and fome other vegetables, that it parts with 
them readily in proof and redtified fpirits of wine, though 
not In fo great a quantity. 

The infufion arid decocllon of this bark were of fo grate- 
ful an aromatic bitter tafte, that it feems likely to be a plea- 
fant vehicle for fome of the naufeous drugs. With this 
view, on fubftituting the powder of this bark for the carda- 
mom feeds in making the in ufion of fenna, as diredled in 
the London Difpematory, the naufeoua fmell and tafte of 
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that excellent purgative was fo efFeftually covered, as to be 
fcarcely diftinguifhed by the niceft palate. Tinfture of rhu- 
barb alfo prepared with this bark inftead of cardamoms feem- 
ed far lefs ditagreeable. 

WIRE, a piece of metal drawn through the hole of an 
iron into a thread of a finenefs anfwerable to the hole it paf- 
fed through. 

Wires are frequently drawn fo fine as to be wrought along 
with other threads of fillt, wool, flax, See. 

The metals moll commonly drawn into wire are srold, 
filver, copper, and iron. Gold-wire is made o£ cylindrical 
ingots of filver, covered over with a fkin of gold, and thus 
drawn fucceffively through a vafl: number of holes, each 
fmaller and fmaller, till at laft it is brought to a flnenefs ex- 
ceeding that of a hair. That admirable duftility which 
makes one of the diitinguifhing chara&ers of gold, is no- 
where more confpicuous than in this gilt wiie. A cylinder 
of 48 ounces of filver, covered with a coat of gold, only 
weighing one ounce, as Dr Halley informs us, is ulually 
drawn into a wire, two yards of which weigh no more than 
one grain ; whence 98 yards of the wire weigh no more than 
'49 grains, and one Angle grain of gold covers the 98 yards; 
fo that the ten thoufandth part of a grain is above one- 
eighth of an inch long. 

IVirf. of Lapland. The inhabitants of Lapland have a 
fort of fhining {lender fubftance in ufe among them on feve- 
ral occafions, which is much of the thicknefs and appearance 
of our filver-wire, and is therefore called, by thofe who do 
not examine its ftrufture or fubftance, Lapland <w\re. It is 
made of the finews of the rein deer, which being carefully 
feparated in the eating, are, by the women, after foaking in 
water and beating, fpun into a fort of thread, o!^ admirable 
finenefs and ftrength, when wrought to the fmalleft fila- 
ments ; but when larger, is very ftrong, and fit "or the pur- 
pofes of ftrength and force. Their wire, as it is called, is 
made of the fineft. of thefe threads covered with tin. i he 
women do this bufinefs ; and the way they take is to melt 
a piece of tin, and placing at the edge of it a horn, with a 
hole through it, they diaw thefe finewy threads, covered 
with the tin, through the hole, which prevents their coming 
out too thick covered. This drawing is performed with 
their teeth ; and there is a fmall piece of bone placed at the 
top of the hole, where the wire is made flat; fo that we al- 
ways find it rounded on all fides but one, where it is flat. 

This wire they ufe in embroidering their clothes as we 
do gold and filver ; they often fell it to ftrangers, under the 
notion of its having certain magical virtues. 

WISDOM, ufually denotes a higher and more refined 
notion of things immediately prefented to the mind, as it 
were, by intuition, without the afiiftance of ratiocination. 

Sometimes the word is more immediately ufed, in a mo- 
ral fenfe, for what we call prudence, or diferetion, which con- 
fifts in the foundr.efs of the judgment, and a conduct anlwer- 
able thereto. 

Wisdom of Solomon, one of the books of the Apocry- 
pha. It abounds with Platonic language, and was proba- 
bly written after the Chaballiftic philofophy was introduced 
among the Jews. 

WIT, is a quality of certain thoughts - and expreffions, 
much eafier perceived than defined. According to Mr 
Locke, wit lies in the afiemblage of ideas, and putting thofe 
together with quicknefs and variety, wherein can be found 
any refemblance or congruity, thereby to make up pleafant 
pidlures and agreeable vifions to the fancy. Mr Addilon 
limited this definition confiderably, by obferving, that every 
refemblance of ideas does not conllitute wit, but thofe only 
which produce delight and furprife. Mr Pope defined wit 
to be a quick conception and an eafy delivery : while, ac- 
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cording to a late writer, it confifts in an affimilation of dl. 
ftant ideas. " 

The word •wit originally fignified •wifdom. A nuitte was 
anciently a •wife man : the •wittenagemot, or Saxon parliament, 
an afiemblage of wife men. So late as the reign of Eliza- 
beth, a man of pregnant •wit, of great •wit, was a man of vaft 

judgment. We ftill lay, in his wits, out of his wits, for in 
or out of found mind. The word, however, is now applied 
in a more limited fenfe. 

Without attempting to expofe the inaccuracy of the de- 
finitions above mentioned, or hazarding a definition of our 
own where fo many eminent men have failed, we {hall endea- 
vour to {how in what true wit confifts. 

It is evident that wit excites in the mind an agreeable 
furprife, and that this is owing entirely to the ftrange afiem- 
blage of related ideas prefented to the mind. This end is 
effected, 1. By debafing things pompous orfeemingly graven 
2. By aggrandiiing things little oj frivolous ; 3. By fetting 
ordinary objects in a particular and uncommon point of 
view, by means not only .remote but apparently contrary. 
Of fo much confequence are furprife and novelty, that no-cwku', 
thing is more taftelefs, and fometimes difgufting, than zPbihhL 
joke that has become itale by frequent repetition. For the'/^'H 
fame reafon, even a pun or happy allufion will appear excel-v^'‘' 
lent when thrown out extempore in converfation, which 
would be deemed execrable in print. In like manner, a wit- 
ty repartee is infinitely more pleafing than a witty attack: 
for though, in both cafes, the thing may be equally new to 
the reader or hearer, the effedl on him is greatly injured, 
when there is accefs to fuppofe that it may be the flow pro- 
dudlion of ftudy and piemeditation. This, however, holds 
moft with regard to the inferior tribes of witticifms, of which 
their readineis is the beft recommendation. 

We fhall illuftrate thefe obfervations by fubjoining a fpe* 
ciinen or two of each of thefe forts of wit: 

Of the firfl fort, v/hich confifts in the debafement of 
things great and eminent, Butler, amongft a thouland other 
inftances, hath given us thofe which follow: 

And now^ had Phoebus in the lap 
Of Thetis taken out his nap : 
And, like a lobfter boil’d, the morn 
From black to red began to turn. 

Hudibras, part ii. canto 2. 
Here the low allegorical ftyle of the firft couplet, and the 
limile uled in the fecond, afford us a juft notion of this lovr- 
eft fpecies, which is dillinguifhed by the name of the ludi- 
crous. Another fpecimen from the fame author you have in 
thefe lines: 

Great on the bench, great in the faddle. 
That could as well bind o’er as fwaddle. 
Mighty he was at both of thefe, 
And ftyl’d of <war, as well as peace : 
So fome rats of amphibious nature. 
Are either for the land or •water. 

Ibid, part i. canto I. 
In this cearfe kind of drollery, thofe laughable tranflations of 
paraphvafes of heroic and other ferious poems, w'herein the 
authors are faid to be traveftied, chiefly abound. 

The fecond kind, confifting in the aggrandifement of little 
things, wdiich is by far the moft fplendid, and difplays a 
foaring imagination, thefe lines of Pope will ferve to ilia* 
Urate : 

As Berecynthia, while her offspring vie 
In homage to the mother of the fky, 
Surveys around her in the bleft abode, 
An hundred fons, and every fon a god : 
Not with lefs glory mighty dulnefs crown’d. 
Shall take thro’ Grubitreet her triumphant round; 

And 
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And her Parnafius glancing o'er at once, 
Behold a hundred Tons, and each a dunce, 

This whole fimilitude is fpirited. The parent of the cele- 
b’als is contralled by the daughter of night and chaos ; hea- 
ven by Grubftreet ; gods by dunces. _ Befides, the parody 
t contains on a beautiful paffage in Virgil adds a particu- 
ar luftre to it.. This fpecies we may term the thrafomcal, 
jr the mcck-majejlic. It affects the moll pompous language, 
and fonorous phraleology, as much as the other affefts the 
reverfe, the vileft and moll grovelling dialedt. 

To this clals alio we muff refer the application of grave 
reflections to mere trifles. For that great and ferious are na- 
turally affociated by the mind, and likewife little and trifling, 
is fufficiently evinced by the common modes of expreffion 
oh thefe fubjefts ufed in every tongue. An appolite in- 
ffance of fuch an application we have from Philips: 

My galligafkins, that have long withftood 
'Phe winter’s fury and encroaching frofts, 
By time fubdued, (What ‘will not time fubdue!) 
An horrid chafm dilclole. Splendid Shilling. 

Of the third fpecies of wit, which is by far the moft mul- 
tifarious, and which refults from what may be called the 
queernefs or iingularity of the imagery, we fliall give a few 
fpecimens that will ferve to mark fome ol its principal va- 
rieties. To illuftrate all would be impoflible. The firft 
lhall be where there is an apparent contrariety in the things 
(lie exhibits as connected. I his kind of contrail we have 
in thefe lines of Garth: 

Then Hydrops next appears amongll the throng ; 
Bloated and big (he (lowly fails along : 
But like a mifer in excefs (he’s poor, 
And pines for third amidft her watery (lore. 

D if pen/ary. 

A fecond fort is, where the things compared are what 
■with dialefticians would come under the denomination of 
difparates, being fuch as can be ranked under no common 
genus. Of this we (hall fubjoin an example from Young : 

Health chiefly keeps an Atheid in the dark ; 
A fever argues better than a Clarke : 
Let but the logic in his pulfe decay, 
The Grecian he’ll renounce, and learn to pray. 

Univerfal PaJJlon. 

A third variety in this fpecies fpnngs from confounding 
artfully the proper and the metaphorical fenfe of an expref- 
fion. In this way, one will aflign as a motive what is dif- 
covered to be perfeftly abfurd, when but ever fo little at- 
tended to ; and yet, from the ordinary meaning of the words, 
hath a fpecious appearance on a Angle glance. Of this kind 
we have an inllance in the fubfequent lines: 

While thus the lady talk’d, the knight 
Turn’d th’ outfide of his eyes to white, 
As men of inward light are wont 
To turn their optics in upon’t. 

Hudilrasy part hi. canto I. 

Tor whither can they turn their eyes more properly than to 
the light ? 

A fourth variety, much refembling the former, is when 
-the argument or comparifon (for all argument is a kind of 
comparifon) is founded on the fuppofal of corporeal or per- 
ional attributes in what is ilridtly not fufceptible of them ; 
as in this, 

But Hudibras gave him a twitch 
As quick as lightning in the breech, 
Juft in the place where honour’s lodg’dj 
As wife philofophers have judg’d : 

875 . Wit 

Witchcraft. 
Becsufe a kick in that place more 
Hurts honour than deep wounds before. 

Ibid, part ii- canto 3. u—y— 
The fifth, and only other variety which we (lull mention, 

is that which arifes from a relation, not in the things figni- 
fied, but in the (igns of all relations, no doubt the flighted. 
Identity here gives rile to puns and clinches ; refemblance 
to quibbles, cranks, and rhimes: Of thefe it is quite unne- 
ceffary to exhibit fpecimens. 

Wit (John de), a celebrated penfioner of Holland, ana 
one of the greateft politicians of his time, was the ton of 
facob de Wit, burgomafter of ]3ort, and was born in 1625. 
He became well (killed in civil law, politics, mathematics, 
and other faiences ; and wrote a treatife on the Elements 
of Curved Lines, publilhed by Francis Schooten. Having 
taken his degree o( dofitor of law, he travelled into foieign. 
courts, where he became efteemed for his genius and pru- 
dence-. At his return to his native county in 1650, he be- 
came penlionary of Lort, then counfellor-penfionary of 
Holland and Well Friefland, intendant and regifter of the 
fiefs, and keeper of the great feah He was thus at the 
head, of affairs in Holland; but his oppofition to the re- 
eftablilhment of the office of lladtholder, which he thought 
a violation of the freedom and independence of the republic, 
cod him* his life, when the prince of Orange’s party pre- 
vailed. He and his brother Cornelius were affaffinated by 
the populace at the Hague in 1674, aged 47. 

WITCH, a perfon guilty of witchcrart. 
WITCHCRAFT, a fupernatural power which perfons 

were formerly fuppofed to obtain the pofleffion of by enter- 
ing into a compatt with the devil. They gave ihemfelves 
up to him body and foul ; and he engaged, that they (hould 
want for nothing, and that he would avenge them upon all 
their enemies. As foon as the bargain was concluded, the 
devil delivered to the witch an imp, or famffiar fpint, to be 
ready at a call, and do whatever it was direded. _ By the 
affiitance of this imp and the devil together, the witch, who 
was almoil always an old woman, was enabled to tranfport 
herfelf in the air on a broom-ftick or a fpit to diftant .places 
to attend the meetings of the witches. At thefe meetings 
the devil always prefided. They were enabled alto to 
transform themleves into various (hapes, particularly to a - 
fume the forms of cats and hares, in- which they moft de- 
lighted ; to inflid difeafes on whomioever they thought 
proper; and to punilh their enemies in a variety of ways. 

The belief that certain perfons were endowed with fu- 
pernatural power, and that they were affifted by invifib e 
fpirits, is very ancient. The fagae of the Romans feem 
rather to have been forcerers than witches ; indeed the idea 
of a witch, as above deferibed, could not have been pievalent 
till after the propagation of Chriftianity, as the heathens had 
no knowledge of the Chriftian devil. 

Witchcraft was univerfally believed in Europe till the 
16th century, and even maintained its ground with tolerable 
firmnefs till the middle of the feventeenth. Vaft numbers 
of reputed witches were convided and condemned to he burnt 
every year. The methods of difeovering them were various. 
One was, to weigh the fuppofed criminal againft the church Provincial 
bible, which, if (he was guilty, would preponderate: another,G/o^ry. 
by making her attempt to fay the Lord’s Prayer; this no 
witch was able to repeat entirely, but would omit fome part 01 
fentence thereof. It is remarkable, that all witches did not he- 
fitate at the fame place; fome leaving out one part, and fome 
another. Teats, through which the imps fucked, were indu- 
bitable marks of a witch : thefe were always raw, and alio 
iufenfible; and, if fqueezed, fometimes yielded a drop of 
blood. A witch could not weep more than thr^e tears, 
and that only out of the left eye. This want of tears 
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W^chcrafV by the witch-finders, and even by Come judges, con- 
^ T ' ’ fidered as a very fubftantial proof of guilt. Swimming a 

witch was another kind of popular ordeal generally pradfi- 
fed : for this {he was dripped naked, and crofs-bound, the 
right thumb to the left toe, and the left thumb to the right 
toe. Thus preoared, Ihe was thrown into a pond or river, 
in; which, if guilty, {he could not fink ; for having, by her 
compatt with the devil, renounced the benefit of the water 
of baptifm, that element, in its turn, renounced her, and re- 
fufed to receive her into its bofom. Sir Robert Filmer 
mentions two others by fire : the firft, by burning the 
thatch of the houfe of the fufpefted witch ; the other, 
burning any animal fuppofed to be bewitched by her, as a 
hog or ox. Thefe, it was held, would force a witch to confefs. 

The trial by the (tool was another method ufed for the 
di fee very of witches. It w^as thus managed : Having taken 
the fufpedled witch, fire was placed in the middle of a room 
upon a ftool or table, crofs-legged, or in fome other uneafy 
pofture ; to which if {he fubmitted not, {he was then bound 
with cords : there {he was watched, and kept without meat 
or deep for the {pace of 24 hours (for, they faid, within 
that time they fhould fee her imp come and fuck).- J\ 
little hole was likewife made in the door for imps to come 
m at; and left it fhould come in fome lefs difcernible ftiape, 
they that watched w^ere taught to be ever arid anon fweeping 
the room, and, if they faw any fpiders or flies, to kill them; 
it they could not kill them, then they might be fure they 
were imps. If witches, under examination or torture, would 
not confefs, all their apparel was changed, and every hair 
of their body {haven off with a fharp razor, left they fhould 
fecrete magical charms to prevent their confeffmg. Witches 
were moft apt to confefs on Fridays. 

By inch ti lals as theie, and by the accufation of children; 
old women, and .fools, were thoufands of unhappy women 
condemned for witchcraft, and burnt at the ftake. In the 
18th volume of the Statiftical Account of Scotland there is 
the trial of two witches, William Coke and Alifon Dick, in 
Kirkaldy, in 1636. The evidence on which they were con- 
demned is abfolutely ridiculous: they were, however, burnt 
lor witchcraft. 'I he expences which the town and kirk- 
ieffion were put to on this occafion were as follows: 

876] T W I 
Brought over L.16 15 o 

Item.—Tor one to go to Finmouth for the 
iaird, - . . 060 

Witchcnft, 

In pritnis.—To Mr James Miller, when he 
went to Preftowne for a man to try 
them, 47 s.- 

Item.—-To the man of Culrofs, (the execu- 
tioner), when he went away the firft 
time, 12 s. 

Item.—For coals for the witches, 24 s. 
Item.—In purchafing the commiffion, 
Item.—\'OY one to go to Einmouth for the 

laird to fit upon their affize as judge, 
Item.—For harden to be jumps to them, 
Item.—For making of them. 

L.2 

12 
4 
3 

6 
10 

8 

Summa for the kirk’s part L. 17 loScots. 

The Town s part of expences deburfed extraordinarily upon 
William Coke and Alifon Dick. 

In pr'mis—For ten loads of coals to burn 
them, 5 merks, - _ L. 3 6 8 

/rivK.—For a tar barrel, 14 s. . o 14 o 
Jtrm.—For towes, - . 060 
Item. fio him that brought the executioner, 2 18 o 
Item. To the executioner for his pains, 8 14 o 
Item.—For his expences here, - 0164 

Cairy over L. 16 15 o 

Summa town part, L. 17 1 -Scots 
Both, L. 34 11 

Or L. 2 17 7 Ster. 
Tor a confiderable time after the inquifition was ere&eft ^ hni 

the trials of witches (as heretics) were confined to that"''^ 
tribunal; but the goods of thofe who were condemnedbeing^fr. 
confifcated to the holy office, its minifters were fo adive invoTti. 
difeovering forcerers, that the different governments found 
it neceffary to deprive them of the cognifance of this crime. 
On the continent, commiffioners were then appointed for the 
dftcovery and convi&ion of witches, who, though lefs a&ive 
than the inquilitors, were but too zealous in° profecuting 
their fundion. . In 1494, Sprenger and Inftitor, two per- 
fions employed in this commiflion, publiihed a colledion of 
trials, moft of which had come before themfelves, under the 
title of Malleus Makjicarum : this ferved as a kind of in. 
ftitutefor their fucceffors. 

The firft writers againft witchcraft were ftigmatrzed as 
Atheifts, though they only endeavoured to prove the im- 
becility of the perfons accufed, and the infatuation or the 
knavery of their accufers. Such were the epithets beftowed 
by Dr Henry More, and even by Cudworth himfelf. Wie- 
rus, the difciple of the celebrated Agrippa, gave rife to the 
firft great controverfy on this fubjed. His mailer had 
taught him humanity ; and he endeavoured, but with coo 
feeble a hand, to ftop the bloody proceedings of the judges. 
Wierus appears to have been a well-difpofed, weak man, 
with extenfive reading on his fubjed, but too narrow-mind- 
ed to comprehend it thoroughly. He involved himfelf in 
unfpeakable difficulties, by admitting the adion of hiper- 
natural powers in certain difeafes, and in poffeffions, while 
he denied/ that witches had any concurrence in them. Thefe 
appearances (faid he) are illufions of the devil, who per- 
fuades fimple and melancholy perfons that the mifehief he 
himfelf performs, is done by them, and at their pleafure. 
Fie was weak enough to attempt the explanation of every 
ftory alleged by his antagonifts, without queftioning the 
truth of tiie fads. 

Bodinus, a French lawyer of eminenee, who had affifted 
at feveral trials of witches, wrote againft Wierus, in his Z>e- 
monomania. He urged the concurrent teftimonies of fuffi- 
cient witneffes, and the confeffions of the witches themfelves, 
to eftablifh the exiftence of forcery. Wierus owned that 
the unhappy perfons believed themielves to be guilty of the 
crimes alleged againft them, but that they were deceived by 
the devil. But what do you make of the witches meet- 
ings, cried Bodinus .? The witches (replied his antagonift) 
are atrabilious. This explanation was fo unfatisfadory 
that Wierus paffed for a magician, whom the devil had 
furnifhed with fpecious arguments to fave others from punifk- 
ment. Lerchemer, Godelmann, Ewichius, Ewaldus, and 
fome others, followed him, notwithftanding this ftigraa ; but 
they were oppofed by men of more acutenefs and confifl- 
ency than themfelves ; by Remigius, who had condemned 
feveral hundreds of forcerers to the flames; Delrio, whole 
book is a complete Corpus Magite ; Gujas, Eraftus, Scribo- 
nius, Camerarius, and a croud of others. 1 

In this country, while the belief in witchcraft was flip- 
ported by royal authority (for James I. is univerfally known 
to have written on demonology) countenanced by Bacon, 
and generally adopted among the people, only one writer 
was hardy enough to oppefe it. This was Reginald Scott, 
who publiflred a colledion of impoftures deteded, under the 
title of Difcoveries of Witchcraft. James ordered the book 
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.be burnt by the common executioner, and the judges 
^ntinued to burn witches as ufuaL During the civil wars, 
awards of eighty were hanged in Suffolk, on the accufa- 
ons of jjHopkins the witch-finder. Webfter was the next 
riter againft witchcraft ; but he had a different fate from 
iat of Scott, for moil of his arguments were refuted by 
rlanville. This very acute writer was induced to publifh 
is Philofophical Confiderations about Witchcraft, by the 
pprehenfion, that the increafrng difbelief of witches and 
pparilions tended to affeA the evidences of religion, and 
ven of a Deity. In refpedt of argument, he was certainly 
aperior to his adverfaries ; his reafoning is perfpicuous, 
hough fometimes fubtle, refted on the moft fpecious foun- 
.ations of evidence, and arranged with great fkill. 

On the continent, this controverfy feemed almoft for- 
rntten, till Bekker publifhed his Monde Enchantee, in 
vhieh he denied the exiftence of witches on the Cartefian 
>rinciple, that the Deity is the fource of all aft ion, confe- 
inently aftions fo oppoiite to his nature and attributes can- 
rot be fuppofed to cxiit. He was anfwered by Frederick 
Hoffman, the father of the modern theory and praftice of 
medicine, in his difiertatron De Eidloli Eotentui in Gorporn. 

The latell witchcraft frenzy was in New England, about 
1692, when the execution of witches became a calamity 
more dreadful than the fword or the petiilence. Ihe ac- 
cufers became fo daring, that neither civil nor religious 
authority would have proved a fecurity againfl: their attacks, 
if all the profecutions had not been fuddenly dropped, and 
the pn oners fet at liberty. So far did thofe wi etches pro- 
ceed in abfurdity, that a dog was accufed of throwing per- 
sons into fits by looking at them. As foon as the pioie- 
cutions were flopped, all reports of witchcraft ceafed. 

It would be ridiculous to attempt a ferious refutation of 
the exiftence of witches ; and at prefent, luckily, the talk is 
unnecefTary. In this country, at leaft, the diicouragement 
long given to all fufpicion of witchcraft, and the repeal of 
the ftatutes againft that crime, have very much weakened, 
though perhaps they have not entirely eradicated, the per- 
fuafion. On the continent, too, it is evidently on the decline; 
and notwithftanding the exertions of Dr De Haen, and 
of the celebrated Lavater, we hav& little doubt but. that 
in a fhort' time pofterity will wonder at the credulity of 
their anceftors. That there ever were witches, is an opinion 
that cannot for a moment be believed by a thinking man. 
The aftions imputed to them. were either abfurd or im- 
poffible ; the witneffes by whofe evidence they were con- 
demned, either weak enthufiafts or downright villains; and 
the confeffions afenbed to the witches themfelves, tne effects 
of a difordered imagination produced by cruel treatment 
and exceffive watchings. As to the nightly meetings, demo- 
nologifts themfelves have been obliged to confefs, that they 
were nothing elfe but uneafy dreams, often pioduced by 
foporific compofitions. The fafts which have been brought 
forward by the advocates for witchcraft bear in their 
front the moft evident marks of trick and impofture ; and 
this has conftantly been found out whenever thefe faftshave 
been properly examined. See Sorcery. 

WITENA hot, or Witena Gemot, among the Anglo- 
Saxons, was a term which literally fignified the affembly of 
the wife men ; and was applied to the great council of the 
nation of latter days called the parliament. 

WITHERS of a Horse, the junfture of the fhouldcr- 
Lones at the bottom of the neck and mane, towaids the 
upper part of the fhoulder. 

WITNESS, in law, a perfon who gives evidence in any 
canfe, and is fworn to fpsak the truth, the whole truth, and 
nothing but the truth. 

Trial by IEitn&ssms, a fpecies of trial without the inter- 
5 

vention of a jury. This is the only method of trial Known 
to the civil law, in which the judge is left to form in his 
own breaft his fentence upon the credit of the witneffes ex- 
amined: but it is very rarely ufed in the Englifh law, which 
prefers the trial by jury before it in almoft every inftance. 
Save only that when a widow brings a writ of dower, and 
the tenant pleads that the huiband is not dead ; this being 
looked upon as a dilatory plea, is in favour of the widow, 
and for greater expedition allowed to be tried by witneffes 
examined before the judges: and fo, faith Finch, {hall no 
other cafe 10 our law. But Sir Edward Coke mentions fome 
others; as, to try whether the tenant in a real aftion was 
duly fummoned, or the validity of a challenge to a juror: 
fo that Finch’s obfervation muft be confined to the tiial of 
direft and not collateral iffues. And in every cafe Sii 
Edward Coke lays it down, that the affirmative muft; be 
proved by two witnefRs at the leaft. 

WITS I US (Herman), a learned and eminent divine of 
North Holland, born at Enekhuifen in 1626. He was pro- 
feffor of divinity fucceffivfty at Franeker, Uttecfit, and 
Leyden ; and applied himfelf fuccefsfully to oriental learn- 
ing, of which bis capital work JEgyptiaca affords fufficient 
proof. His (Economy of the Covenants between. God and 
Men, is warmly recommended by Mr Hervey in his 1 heron 
and Afpafio. He died in tyoS. 

WIT TENBERG, a city of Germany, capital of the 
circle of Upper Saxony, 50 miles north of Drefden.. It is 
under immediate vaffalage, and the feat of an aulic judica- 
tory, a general fuperintendency, an inlpeftion and conlitl- 
ory. The town is not large ; but is well fortified, and 
contains a famous univeriity, in which Melantihon was a 
profeffor. In this place Martin Luther .firft began to 
preach againft the pope’s indulgences ; and 111 the catnedial 
of All Saints he is faid to have been buried. In the old 
citadel of this town the ancient Saxon eieftors ufed to re- 
fide. Befides the univerfity, there is a Latin fchool in the 
town, with fix mafters. The library belonging to the uni- 
veriity is (aid to be very valuable. In iy^6 the Pruffians 
being mafters o!' the town, deftroyed a part of its fortifica- 
tions. E. Long. 12. 47, N. Lat. 51. 49. 

WOAD, in botany. See Isatis. 
The preparation of woad for dying, as praftrfed in France., 

is minutely defenbed by Aftruc, in his Memoirs foi a 
Natural Hiftory of Languedoc. The plant puts forth at 
firfl five or fix upright leaves, about a foot long and fix 
inches broad : when’ thefe hang downwards, and turn yel- 
low, they are fit for gathering: five crops are gathered in 
one year. The leaves are carried dtreftly to a mill, much 
rtfembling the oil or tan mills, and ground into a imootb 
pafte. If this procefs was deferred for fome time, jfiey 
would putrefy, and fend forth an infupportable flench. The 
pafte is laid in heaps, preffed dole and fmooth,. and. the 
blacksfja cruft, which forms on the outfide, reunited if it 
happens tf> crack : if tins was neglefted, little worms would 
be produced in the cracks, and the woad would lofe a part 
of its ftrengtb. After lying for fifteen days, the heaps are 
opened, the cruft rubbed and mixed vyith the infide, and 
the matter formed into oval balls, which are preffed cloie 
and (olid in wooden moulds. Thefe are dried upon hurdles: 
in the fun, they turn black on the outfide; in a clofe place, 
yellovvifh, especially if the weather be rainy. The dealers 111 
this commodity prefer the firft, though it is faid the woik- 
nien find no confiderable difference betwixt the two. The 
rood balls are diftinguifhed by their being weighty, of an 
agreeable fine!], and when rubbed, of a violet colour withm. - 
IW the ufe of the dyer, thefe balls require a farther pre- 
paration : they are beat with wooden mallets, on a brick or 
ilone ft •or, into a grofs powder ; which is heaped up m. the 
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the middle oF the room to the height of four feet, a fpacc 
beirg left for palling round the fides. The powder, moift- 

, ened with water, ferments, grows hot, and throws out a 
thick fetid fume. It is (hovelled backwards and forwards, 
and moiftened every day for twelve days ; after which it is 
ftirred lefs frequently, without watering, and at length made 
into a heap for the dyer. 

Woad not only affords a lading and fubdantial blue, 
which, according to the fcale of the dyers, may be reduced 
into many different (hades, but is alfo of great ufe in dyeing 
and fixing many other colours. But notwithllanding this, 
and its being a commodity of our own, the ufe of it has very 
much declined fmce the introdu&ion of indigo ; for the 
purchafe of which large fnms go annually out of the nation. 
The reaion of this is, that indigo affords a more lively and 
pleading colour, is managed with more eafe by the dyers, 
and does their bufmefs more expeditioufly. Yet with all 
thefe advantages, it is univerfally acknowledged, that the 
colour which indigo affords is inferior to that of woad in 
many refpe&a, and particularly in permanency ; for which 
reafon, they are frequently ufed in conjundtion ; woad to 
give folidity and fubftance, and indigo to give brightnefs 
and colour. But the worft confeqtrence that has attended 
the ufe of indigo is, not barely leffening the confumption, 
but abating the price and^depreciating the intrinfic value of 
woad ; fo that lefs care is taken in the management of it; 
to which in a great meafure the inferiority of its colour, 
at leafl in fome places, is at prefent owing. The decleniion 
in its confumption is not the cafe here only, but alio in 
other countries; for it w'as once the great ftaple of Lan- 
guedoc, and was cultivated alfo in Normandy, and in other 
provinces of France; as it alio is in Spain, Portugal, 
the Azores, and Canary ifiands, Switzerland, in the neigh- 
bourhood of Geneva, in different parts of Germany, and in 
B weden. 

’An idea has been entertained, that by an alteration in the 
manner of curing of it, the inconveniencies that are fuppo- 
fed to attend the ufe of it might be removed, and that woad 
might be brought to aniwer all the purpofes of indigo ; 
which, if it could be accomplifhed, would be moft certainly 
a great advantage, and an advantage which every true lover 
ot his country would wifh (hould take place here rather 
than any where elle. The author of the Natural Hiftery 
of Languedoc fuggefts, that woad, if cured in the fame 
manner as indigo, might produce as lively a colour; and 
adds, that from fome experiments made by himfelf, he is 
convinced the method would effedlually anfwer. The cele- 
brated M. Du Hamel du Mon^eau informs us, that having 
propofed to Mr Fontenelle, a phyfician in Louifiana, the 
•cultivating the paftel there in the manner of indigo, that 
gentleman acquainted him, that by treating indigo after the 
manner of paftel, he had obtained a very beautiful green : 
■which indeed is always the cafe when the indigo is only al- 
lowed to abforb a fmall quantity of oxygen ; for it is now 
well known that its blue colour is owing to the abforption 
of that gas. 

WOAHOO, one of the Sandwich Ifiands, lying to the 
north-well of Morotoi, at the diftance of feven leagues. 
From the appearance of the north-eaft and north-weft parts, 
it is the lineft iiland ©f the group. Nothing can exceed the 
verdure of the hills, the variety of u’o jd and lawn, and rich 
cultivated valleys, whiah the whole..face of the country dif- 
plays. A bay is formed by the north and weft extremities, 
into which a fine river empties itfelf, through a deep valley; 
but as the water is brackifh for 200 yards from the en- 
trance, watering in it is not convenient. Jt contains about 
60,coo inhabitants. Lieutenant Hergeft, commander of 
the Daedalus itoreihip, who had been fent from England) 
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3,1 !79 '> to New South Wales, and thence to the Southern 
Pacific Ocean, with a fupply of provifions for the Difco- 
very Hoop, Captain Vancouver^ then on a voyage of difeo- 
very, was here furprifed and murdered by the natives, to- 
gether with Mr Gooch, the aftronomcr. W. Lomr in 
51. N. Lat. 21. 43. ^ 57‘ 

WODEN. See Odin, and Mythology, n° 40. 
WODEVILE (Anthony), earl of Rivers, brother to 

the queen of Edward IV. was born in the end of 1442, or 
in the beginning of 1443. Though one of the mod’ac- 
complifhed men of his age, very little is known of his pri- 
vate hiftory. He was early and. conllantly employed either 
in the tumults of thole turbulent times, or in difeharging 
the duties of fome of the higheft offices of the ftate, with 
which he was invefled. Yet he found leifure to cultivate 
letters, and to he the author of works which, though of little 
value now, made fouie noife in that age, when learning was 
at a low ebb in England. Thefe confifted chiefly of tranf- 
lations from the French; and his Lordfhip, with his print- 
er Caxton, were the firft Englifh writers who had the plea- 
fare to fee their works publifhed from the prefe. This ac- 
compliffied, brave, and amiable nobleman was treacheroufly 
imprifoned by Richard III. in Pomfret caftle, where, du- 
ring his confinement, he compofed a fhort poem, which has 
been preferved by John Rous of Warwick, and breathes, 
lays Dr Henry, a noble fpirit of pious refignation to his ap- 
proaching fate. He was beheaded on the 23d of June 1483, 
in the 41ft year of his age. 

WOLAW, a town in Germany, in Silefia, and capital 
of a duchy of the fame name. It is furrounded with ftrong 
walls and a rhorafs, and one part of the houles are built with 
Hone. I he caftle is alfo encompafled with deep ditches, 
and the greateft part of the inhabitants are employed in a 
woollen manufaftory. In 1709 a Proteftant church was al- 
lowed to be built here. It is feated on the river Oder, 20 
miles north-weft of Breflau, and 32 fouth call of Glogau. 
E. Long. 16. 54. N. Lat. 51. 18. 

WOLD, Weld, or Dters Weed. See Reseda. 
WOLF, in zoology. See Cants. 
JVoLF.Fi/h, or Sea-Wolf. See Anarchicas. 
Wolf or Woolf Poifon. See Poison. 
WOLFE (Major-general James), was born at Wefter- 

ham in the county of Kent, about the beginning of the year 
1726- His father was Lieutenant-general Edward Wolfe. 
He went into the army when very young; and applying 
himfelf with unwearied affiduity to the ftudy of his profef- 
fion, foon became remarkable for his knowledge and his ge- 
nius. He diftinguiftied himfelf at the battle of Lafelt when 
little more than 20, and reefeived the higheft encomiums 
from the commander in chief. After the peace he ftill con- 
tinued to cultivate the art of war. Fie contrived to in- 
troduce the greateft regularity and the exacleft difeipline 
into his corps, and at the fame time to preferve the affedtion 
of every foldier. Jn 1758 he was prefent as a brigadier- 
general at the fiege of Louifhourg. He landed firft on the 
ifland at the head of his divifion; and in fpite of the violence 
of the furf, and the force and well diredled fire of the ene- 
my, drove them from their poft with great precipitation. 
The furrender of the town, which happened foon after, was 
in a great meafure owing to his a&ivity, bravery, and fkill. 
The fame which he acquired during this fiege pointed him 
out to Mr Pitt,- who was then minifter, as the propereft 
perfon to command the army deftined to attack Quebec. 
This was the moft difficult and the moft arduous underta- 
king of the whole war. Quebec was the capital of the 
French dominions in North America ; it was well fortified, 
fituated in the midft of an hoftile country, and defended by 
an army of 20,000 men, regulars and militia, befides a con- 
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Jcrabte number of Indian allies. 
his expedition confifted of ten battalions, making up alto 
ether about 7000 men. Such was the army deftined to 
ppofe three times their own number, defended by fortihca- 
ons, in a country altogether unknown, and in a late fealon 

1 that climate for military operations. But this little army, 
lys an officer who was prefent at that expedition, and who 
as been fo obliging as to communicate all the information 
re dekred, was always fanguine of fuccefs ; for they were 
ommanded by General Wolfe, who, by a very uncommon 
nagnanimity and noblenefs of behaviour, had attached the 
roops fo much to his perfon, and infpired them with fuch 
efolution and fteadinefs in the execution of their duty, that 
lothing feemed too difficult for them to accompliffi. i he 
dmirable fkill with which his meafures were planned, and 
he prudence and vigour with which they were executed, is 
veil known. He landed his army on the northern fhore of 
he river St Lawrence in fpite of the enemy, and forced 
hem to a battle, in which they were completely deteated. 
The confequence of this battle was the reduftion of Que- 
bec, and the conqueft of Canada. In the beginning of the 
jattle General Wolfe was wounded in the wrift by a rr.ulket- 
Dall : he wrapt his handkerchief round it, continued to give 
lis orders with his ufual calmnefs and perfpicuity, and in- 
formed the foldiers that the advanced parties on the front 
bad his orders to retire, and that they needed not be furpn- 
fed when it happened. Towards the end of the battle he 
received a new wound in the bread; he immediately retired 
behind the rear-rank fupported by a grenadier, and laid 
himfelt down on the ground. Soon after a ffiout was 
heard •, and one of the officers who flood by him exclaimed. 

See how they run !” The dying hero affied with fome 
emotion, “ Who run?” “ The enemy (replied the ; 
they give way every where.” The general then faid, 
“ Pray, do one of you run to Colonel Burton, and tell him 
to march Webb’s regiment with all fpeed down to Charles 

Jriver, to cut off the retreat of the fugitives from the bridge. 
Now, God be praifed, I ffiall die happy !” He then turn- 
ed on his fide, clofed his eyes, and expired. 

The death of General Wolfe was a national lofs umver- 
fally lamented. He inherited from nature an animating: 
fervour of fentiment, an intuitive perception, an extenhve 
capacity, and a paffion for glory, which ffiimulated him 
to acquire every fpecies of military knowledge that ftudy 
could comprehend, that aftnal fervice could illuftrate and 
confirm. This noble warmth of difpofition ieldom fails to 
call forth and unfold all the liberal virtues of the foul. 
Brave above all eftimation of danger; generous gentle, com 
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The troop* deftined for affiduoufly laboured in the inveftigation of new^rreetapKyfi 

Wolfe 

cal truths. He alfo digefted the Elements of Mathematics Wolj!a 
in a new method, and attempted an improvement of the art   ^ 
of reafoning in a treatife On the Powers of the Human 
Underitanding. Upon the foundation of Leibnitz’s doc- 
trine of Monads, he formed a new fyitem of Colmology and 
Pneumatology, digefted and demonftrated in a mathematical 
-method. 1 his work, entitled Thoughts on God, the 
World, and the Human Soul, was publiftied in the^ year 
17iq; to which were added, in a iubfequent edition, heads 
of Ethics and Policy. # f 

Wolfe was now rifing towards the fnmmit ot philofophi- 
cal reputation, when the opinion which he entertained on 
the dodtrine ©f neceffity being deemed by his colleagues 
inimical to religion, and an oration which he deliveied in 
praiie of the morality of the Chinefe haying given much o.- 
fence, an accufation of herefy was publicly brought again it 
him ; and, though he attempted to juftify himielf in a trea- 
tife which he wrote on the fubjett of fatality, a royal man- 
date was iffued in November 1723, requiring him to leave 
the Pruffian dominions. Having been formerly invited by* 
the landgrave of Hefle-Caffel to fill a profeftbr s chaii in the 
univerfity of Caffel, Wolfe now put himfelf under the pa- 
tronage of that prince, who had the liberality to afford him 
a fecure afylum, and appointed him profeftor of mathema- 
tics and pliilofophy. The queflion concerning the grounds 
of the cenfure which had been paffed upon Wolfe was now 
every where freely canvaffed ; almoft every German univer- 
fity was inflamed with diiputes on the fubjedt of lioeity anu 
neceffity; and the names of Wolfians and Anti Woltians. 
were every where heard. After an interval of nine years, 
the king of Pruffia reverfed his fentence of exile, and ap- 
pointed him vice-chancellor ot the univerfity of Hall \ where 
his return was welcomed with every expreffion of triumph. 
From this time he was employed in completing his Inftitutes 
of Philofophy, which he lived to accompliffi in every branch 
except policy. In 1745 he was created a baron by the 
eleftor of Bavaria, and fucceeded Ludowig in the. office of 
chancellor of the univerfity. He continued to enjoy thefe 
honours till the year 17 54, when he expired. He poffefled 
a clear and methodical underftanding; which by long exer- 
eife in mathematical inveftigations was particularly fitted tor 
the employment of digefling the feveralbranches ot^know- 
ledge into regular fyftems ; and his fertile powers of inven- 
tion enabled him to enrich almoft every field of Lienee irt 
which he laboured, with fome valuable additions. The lu- 
cid order v/hich appears in all his writings enables his reader 
to follow his conceptions with eafe and certainty, through: Brave above an erumauon ut ucingv.,, 5 j . n. . • r 

placent, and humane; the pattern of the officer, theda.hngof Atk, a-confiderable town of Genoa 
thefoldier. There was a fubhmity in his genius which foared. WUi.ri.iYtou t r a c , , , r i, r 

above the pitch of ordinary minds ; and had his faculties 
been exercifed to their full extent by opportunity and ac- 
tion, had his judgment been fully matured by age and ex- 
perience, he would, without doubt, have rivalled in reputa- 
tion the moil celebrated captains of antiquity. His body 
was brought to England, and buried with military honours 
in Weftminfter abbey, where a magnificent monument is 
ere&ed to his memory. , r , 

Wolfe (Chriftian), a celebrated German phiMopherr 

was born at Breflau in 1679. 4fter havi^ been ^e11 in* 
ftru&ed in the rudiments of learning and fcience in his own 
country, Wolfe profecuted his ftudies fucceffively in the uni- 
verfities of Jena, Hamburgh, and Leipfte. At the age o£ 
26 he had acquired fo much diftinftion, that he was ap- 
nointed profeffor of mathematics, and loon afterwards of 
philofophy in general, in the univerfity of Hall. After 
Leibnitz had publiffied his Theodicea, Wolfe, ftruck with 
the novelty of the edifice which, that philofopher had railed, & 

ny, in the circle of Lower Saxony, and duchy of Brunf- 
\vick, with a cattle where the duke of Brunfwick Wolfem- 
buttle refides. It is one of the ftrongeft places in Germa* 
ny, though the fortifications want repairing, in feveral places. 
There is an excellent library, kept in a building lately erec- 
ted for that purpofe, confifling of 1x6,000 printed books,, 
and 2000 uncommon books, with a cabinet of cunohties, 
relating to natural hiftory. It is feated on the river Ocker, 
five miles fouth of Brunfwick, and 30 weft, of Halbeiftadt. 
E. Long 10. 42. N. Lat. 52. 18. 

WOLFRAM, or Tungsten. See Tungsten. 
Wolfram, in natural hiftory and chemiftry, the name of 

a peculiar mineral, lately ranged among the femi-metals. 
See Mineralogy, p. 134, col. 2. 

This mineral, which the Germans have called 'wojram or Cnnfteit’j 
wolf rath, a name tranflated into 'Lzimfpuma lupi, or rather Muurahgr 
lupus Jovis, has been met with hitherto only in mines of 
for, though many authors would make it more common, it^4^ » 
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W Jilfram is an error owing to their confounding forae glofTy iron-ores 

with the true wolfram, as appears by the fpecimens which 
are frequently found in cabinets under this name. It has 
been, on account of the bad effe&s produced by this mineral 
in the fmelting of tin-ores, from which it is very difficult to 
feparate it by wafhmg, becaufe of its great fpecific weight, 
that the names of fpuma lup'i, lupus Jo vis, and wolfram, have 
been given to it by the miners and fmelters. 

This is really a metallic ore, and contains the very femi- 
cnetal lately difcovered in the tungften ; both being mi- 
neralized, or rather formed by the lame tungftenic acid. 

1. It is of a black or brown Ihining colour, of a radiated 
©r foliated texture, of a moderate hardnefs, and fometimes 
fo brittle as to be eafily broken between the fingers; but it 
is very weighty, its fpccific gravity being = 7,119. 

2. When fcratched it fhows a red trace, and this diftin- 
guifhesit from the tungften,Mineralogy, part ii. p.73. col. 
l. which is a variety of the ore of the fame femi-metal. 

3- It is found in fcattered maffes, cryftallized into hexae- 
dral flat prifms, coming to a point, with four Tides, and thefe 
points terminated obliquely. 

4. Internally it is finning, with the luftre almoft of a 
metal. 

5. When it is broken, its texture appears leafy ; and the 
leaves are flat, but fomewhat confufed. 

6. On fome Tides they are unequal, and very feldom 
flriated. 

7. It is always opaque ; and when fcraped, it yields a 
powder of a dark reddiih grey. 

_ 8. The wolfram will not melt by itfelf with the blow- 
pipe, the angles being only rounded; but, 

9. Internally it preferves its flrufture and colour without 
change. 

_ 10. With microcofmic fait (phofphate of ammoniac) it fufes 
•with effervefcence; and forms a glafs of a pale red in the ex- 
terior flame, and much darker in the interior. 

With borax it likewife effervefces, and forms by the 
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interior flame a glafs of a gieenifh yellow, which by the ex- 
terior turns reddifh. 

Being expofed in a crucible to a ftrong fire for one 12. 
hour, it fwelled, became fpongy, and of a brownifh colour; 
entered into a femi-vitrification; and was attra&ed by the 
magnet. 

13. Equal parts of nitre and wolfram being put in a red- 
-hot crucible, they detonated, or rather boiled up with a 
blue flame round the edges/and a nitrous vapour arofe • 
the matter, when cold, on being put into water, partly 
diffolved; and a few drops of acid produced a white preci- 
pitation. 

14. Pounded wolfram, digefled in a fand heat with a 
fufficient quantity of marine acid, to the depth of the 
thicknefs of a finger above the matter, after "one hour’s 
boiling, the powder turned yellow; which is the fame phe- 
nomenon as happens with the tungflenic acid. See Che- 
M l ST RY-Index. 

15. It appears by the chemical analyfis of wolfram made 
by Meff. John and Fauft de Luyart, that its contents con- 
fift of 22 parts of manganefe in the ftate of black oxyd ; 
13,5 of iron, 65 of a yellow wolfranic oxyd, and of quartz 
and tin. 

16. A good quantity of this yellow oxyd being collefted, 
it was obferved that it was entirely infipid, and that its fpe- 
ciBc gravity was = 6,120. It effervefees with microcofmic 
fait ; produces a tranfparent blue colour without any fliade 
of red ; and effervefces alfo with borax and with mineral al- 
kali. This fame matter does not diffolve in water; but when 
triturated with it, forms a kind of emulfion ; to which the 
acetous acid gives a blue coiour, but does not diffolve it. 

1 his matter, however, diffolves completely in cauh'c vf*e. w,.. 
table alkali, both by the dry and moift way; and the liquor il5 

acquires a great bitternejs. ' By pouring on it fome nitrousWollV ^ 
‘'rsd 

acid a precipitate enfues, which leaves on the fibre a white 
fait; and this being well edulcorated, has a tafte at firft fweet 
afterwards flrarp and bitter, producing a very difaoreeable 
fenfation on the throat. It is in fad a true acid combined 
with a portion of the alkali and precipitating acid. 

17. This acid melts, if alone* by the flame urged with 
the blow-pipe. ° 

18. 'Phis white fait is a true metallic triple fait, as an. 
pears by putting 100 grains in a crucible with powdered 
charcoal; for after one hour and a half of a ftrong fire 
when cooled a button was found, which fell to powder be! 
tween the fingers. Its colour was brown ; and, on exami! 
ning it with a magnifier, there was a congeries of metallic 
globules, of the hignefs of pins heads; which, when broken^ 
exhibit the metallic appearance of a fteel colour in the frac! 
ture ; and their fpecific gravity was = 17,600. 

19. Thefe metallic globules, melted with other metals, 
gold and platina excepted, afford du&ile alloys with fiber 
or copper; and hard ones with caft iron, tin, antimony 
bifmuth, and manganefe. 

It has been fuppofed that this is a new metal before un- 
known: That this was evinced, 1. by its fpecific gravity, equal 
to 1 7,600 ; 2. by the tinges it gives to different glaffes; 2. 
by its great difficulty to fufe, which is greater than that of 
manganefe; 4. by the yellow colour of its calx; 5. its alloys 
with other metals ; 6. its infolubility, at kail by a djreA 
method, with mineral acids; 7.'its eafy folution in alkalis; 
8. the emulfion it gives with water; 9. and by the blue co- 
lour it gives to acetous acid. We are not certain, however, 
how far this opinion has been corroborated by later ex- 
periments. 

WOLFSPERG, a town of Germany, in Lower Carin- 
thia, with a caftle, on which the diftntt about it depends, 
which is 20 miles in length, and 10 in breadth. It is feat- 
ed on the river Lavand, at the foot of a mountain covered 
with wood, and full of wolves, from whence the town took 
its name. It is 36 miles call of Clagenfurt. E. Lon?, ic. 
o. N. Lat. 46. $6. 

WOLGAST, a pretty confiderable town of Germany, 
in the circle of Upper Saxony, and in Pomerania, capital of 
a territory of the lame name, with a caftle, and one of the 
beft and large ft harbours on the Baltic Sea. It is a w&l- 
bnilt place, lubjedt to Sweden, and feated on the river Pfin. 
L- Long. 14.4. N. Lat. ^4. 1. 

\\ OLLASTON (William), defeended of an ancient 
family in Staffordfture, was born in 1679. Fie was in 
16,4 admitted a penfioner in Sidney college, Cambridge, 
where, notwithftanding feveral difadvantapes, he acquired a 
great degree of reputation. In 1682, feeing no profpeft 
of preferment, he became affiftant to the head mafter of 
Birmingham lehool. Some time after, he got a fmall lec- 
ture about two miles diftant, but did the duty the whole 
Sunday ; which, together with the bufinefs of a great free- 
fchool for about four years, began to break his conftitution. 
During this fpace he likewife underwent a great deal of 
trouble and uneafinefs, in order to extricate two of his bro 
thers from fome inconveniences, to which their own impru* 
dence ha^d fubjefted them. In 1688 affairs took a new 
turn. Tie found himfelf by a coufin’s will intitled to a very 
ample ehate ; and came to London that fame year, where 
he fettled ; choofing a private, retired, and ftudious life. 
Not long before his death, he publifhed his treatife, intitled 
i he Religion of Nature Delineated ; a work for which fo 
great a demand was made, that more than 10,000 were fold 
in a very few years. He had fcarcely completed the publi- 
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ation of It, when he unfortunately broke an arm ; and this 
dding ftrength to diftempers that had been crowing uoon 
u’m for feme time, accelerated his death ; which happened 
ipon the 29th of Oftober 17 24. He was a tender, hu- 
mane, and in all refpctls worthy man ; but is repreferted 
o have had fomethino-of the irafcible in his. conftitution 
nd temperament. His Religion of Nature Delineated ex- 
•ofed him to fome cenfure, as if he had put a flight upon 
iihriftiamty by laying fo much ftrefs, as he does in this 
york, upon the obligatiofis of truth, reafon, and virtue ; 
nd by making no mention of revealed religion. But this 
enfure mud hawe been the offspring of ignorance or envy, 
ince it appears from the introduftion to his work, that he 
ntended to treat of revealed religion in a fecond part, which 
re lived not to finifh. 

WOLSEY ( Thomas), a famous cardinal and archbifhop 
f York, is faid to have been the fon of a butcher at Ipf- 
vich. He tludied at Magdalen college, Oxford, where he 
recame acquainted with the learned Erafmus; and in the 
ear 1500 became re&or of Lymington in Somerfetfhire : 
re was afterwards made chaplain to king Henry VIII. and 
btained feveral preferments. Having gradually acquired 
n entire afcendency over the mind of Henry VIII. he fuc- 
efiively obtained feveral bifhoprics, and at length was made 
rchbilhop of York, lord bigh-chancellor of England, and 

prime minifter ; and was for feveral years the arbiter of Eu- 
ope. Pope Leo X. created him cardinal in 1517, and 
nade him legate a latere ; and the emperor Charles V. and 
he French king Francis I. loaded him with favours, in or- 
er to gain him over to their intereft : but after having firfl 
ided with the emperor, he deferted him to efpoufe the in- 
ereft of France. As his revenues were immenfe, his pride 
nd oflentation were carried to the greateft height. He 
lad 500 fervants; among whom were 9 or 10 lords, 15 
mights, and 40 tfquires. His ambition to be pope, his 
nide, his exaftions, and his political delay 6f Henry’s di- 
orce, occafioned his difgrace. In the earlier part of his 
ife he feems to have been licentious in his manners ; for 
here goes a ftory, that foon after his preferment to the li- 
'ing ©f Lymington in Somerfetfhire, he was put into the 
locks by Sir Amias Paulet, a neighbouring juftice of the 
>eace, for getting drunk and making a riot at a fair. This 
reat-ment Wolfey did not forget when he arrived at the 
iigh flation of lord-chancellor of England ; but fummoned 
lis corrector up to London, and, after a fevere reprimand, 
njoined him fix years clofe confinement in the Temple. 
Vhatever may have been his faults, there can be no doubt 

j >f their having been aggravated both by the zealous refor- 
ners and by the creatures of Henry VIII. who was him- 

I elf neither Papift nor Proteftant; for there is every reafon 
o believe that the cardinal was fmcere in his religion ; and 
incerity, or at leaf! confiftency, was then a crime. Wolfey 

ivas the patron of learned men ; a judge and munificent en- 
! ourager of the polite arts ; and ought to be confidered as 
he founder of Chrift-church college, Oxford; where, as 
veil as in other places, many remains of his magnificent 

1 deas in architeflure ftill exift. He died in 1530. 
|| WOLVERENE, in zoology. See Ursus. 

WOLVES-teeth, of a horfe. See Farriery, $ 
xxv. 
WOMAN, the female of the human fpecies. See 

[ioMo. 
WOMB, or Uterus. See Anatomy, n° 108. 
WOOD (Anthony), an eminent biographer and anti- 

uarian, was the fon of Thomas Wood, bachelor of arts and 
f the civil law, and was born at Oxford in 1632. He fiu- 
ied at Merton collepe, and in 165 ^ took the degree of 

batter of arts. He wrote, 1, The Hiltory and Antiquities 
Vol. XVIII. Part II. 
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of the Univerfity of Oxford ; which was afterwards tranfia- 
ted into Latin by Mr Wafe and Mr Peers, under the title 
of Hijloria & Antiquitates Univerjitat's Oxon eajis, 2 vols fo- 
lio. 2. Athena Oxonieufes ; or an exadl Account of all the 
Writers and Bifhops who have had their Education in the 
Univeriity of Oxford, from the Year I 500 to 1600, 2 vols 
folio ; which was greatly enlarged in a fecond edition pub- 
lifhed in 1721 by bifhop Tanner. Upon the firft publica- 
tion of this work the author was attacked by the univerfity, 
in defence of Edward earl of Clarendon, lord high-chancellor 
of England, and .chancellor of the univerfity, and was like- 
wife animadverted upon by bifhop Burnet ; upon which he 
publifhed a Vindication of the Hiftoriographer of the Uin- 
verfity of Oxford. He died at Oxford of a retention of 
urine in 1695. 

WOOD, a fub!hance whereof the trurks and branches 
of trees confift. It is compofed of a number of concentric 
circles or zones, one of which is formed every year; confe- 
quently their number correfponds to the age of the tree. 
Thefe zones vary in thicknefs according to the degree of 
vegetation that took place the year of their formation. 
They are alfo of different degrees of thicknefs in different 
parts, that part of the tree which is mofl expofed to the fun 
and heft fheltered growing fail eft; hence in this country that 
part of the zone which looked towards the fouth while the 
tree was growing is generally thickeft. The innermoft 
circle or zone is the one which was firft formed, the outer- 
moft was formed the year before the tree was cut down. 
Thefe zones are at firft very foft and tender, and harden by 
degrees as the tree becomes older; this is the reafon that 
the middle of a tree is fo often much better wood than the 
outfide of it. 

The proper ligneous part of the wood confifts of longitu- 
dinal fibres, dilpofed in fafciculi, and pofteffed of' confiderable 
hardnefs. It is this longitudinal direction of the fibres that 
renders it fo much eafier to cleave wood lengthwife than 
acrofs the tree or in any other direction. See Plant. 

Chemifts have attempted to afeertain the ingredients 
which enter into the compofition of wood. The talk, 
however, is fo difficult, that they have by no means made 
the fame progrefs that they have done in analyfing the vari- 
ous mineral productions of nature. When wood is diftilled, 
water comes over firft; foan after it begins to be impregna- 
ted with oil, then an empyreumatic oil comes over, then 
carbonic acid gas, then hydrogen gas, and laftly carbonated 
hydrogen gas: a coal remains behind, which is compofed of 
charcoal, fixed alkali, various earths, and fometimes alfo of 
feveral neutral falts and metallic fubftances. This was once 
looked upon by chemifts as a perfeCt analyfis, and it was fup- 
pofed that all the various fubftances above-mentioned exifted 
in plants in their proper form. But this is now known to be 
a miftake : the aCtion of the fire produces new combinations in 
the ultimate ingredients of the plant, and thus produces new 
fubftances; and it is only thefe that are obtained by the above 
procefs. It is fufficient however to fliow, that wood is com- 
pafed in a great meafure of carbon, oxygen, and hydrogen, 
combined varioufly and in unknown proportions with one 
another; as moft of the produ&s of the difiillation can be 
relolved into thefe fubftances. 

There are many varieties of wood poffeffed of diftinguiffi- 
ing properties, as cedar, box, ebony, &c. See thefe articles. 

For the Method of Staining or Dyeing IVood, fee Turn- 
ing. 

For more complete information concerning wood, fee 
alfo Plant, Tree, Strength of Materials. 

Fofil fVooo. Foffil wood, or whole trees, or parts of 
them, are very frequently found buried in the earth, and 
that in different ffrata j fometimes in ftonc, but more ufually 

5 T in 

Wood. 
■—-Y— J 



woo r 882 i woo 
in earth ; and fometimes in fmall pieces loofe amon^ gravel. 
Thefe, acccording to the time they have lain in the earth, 
or the matter tliey have lain among, are found differently 
altered irom their original date; fome of them having fuf- 
fered very little change; and others being fo highly im- 
pregnated with ctyftaJline, fparry, pyritical, or other ex- 
traneous matter, as to appear mere maffts of done, or 
lumps of the common matter of the pyrites, See. of the di- 
menfions, and, more or lefs, of the internal figure of the ve- 
getable bodies into the pores of which they have made their 
way. 

Tire foffil woods which we find at this day at e, accord- 
ing to thele differences, arranged by Dr Hill into three 
kinds ; 1. The lefs altered: 2. The pyritical: and, 3. The 
petrified. 

Of the trees, or parts of them, lefs altered from their ori - 
ginal ftate, the greatefl ftote is found in digging to fmall 
depths in bogs, and among what is called peat or turf earth, 
a fubftance ufed in many parts of the kingdom for fuel. 
In digging among this, ufually very near the furface, im- 
menfe quantities of vegetable matter of various kinds are 
found buried ; in fome places there are whole trees fcarce 
altered, except in colour; the oaks in particular being ufu- 
aily turned to^a jetty black ; the pines and firs, which are 
alfo very frequent, are lefs altered, and are as inflammable as 
ever, and often contain between the bark and wood a black 
relin. Large parts of trees have alfo been not unfrequently 
met with unaltered in beds of another kind, and at much 
greater depths, as in the ftrata of clay and loam, among 
gravel, and fometimes even in folid (tone. 

Befide thefe harder parts of trees, there are frequently 
found alfo in the peat earth vaft: quantities of the leaves and 
fruit and catkins of the hazel and fimvlar trees : thefe are 
ufually mixed with fedge and roots of grafs, and are fcarce 
at all altered from their ufual texture. The moft common 
of thefe are hazel-nuts; but there are frequently found alfo 
the twigs and leaves of the white poplar; and a little 
deeper ufually there lies a cracked and fliattered wood, the 
crevices of which are full of a bituminous black matter: and 
among this the {tones of plums and other Hone-fruits are 
fometimes found, but more rarely. 

In this ftate the fruits and larger parts of trees are ufu- 
ally found : what we find of them more altered, are fome- 
times large and long, fometimes fmaller and fhorter branch- 
es of trees, fometimes fmall fragments of branches, and more 
frequently fmall fhapelefs pieces at wood. The larger and 
longer branches are ufually found bedded in the ffrata of 
{tone, and are more or lefs altered into the nature of the 
ilraturn they lie in. The fhorter and fmaller branches are 
found in vaft variety in the ftrata of blue clay ufed for ma- 
king tiles in the neighbourhood of London. Thefe are 
prodigioufly plentiful in all the clay-pits of this kind, and 
ufually carry the whole external reftmblance of what they 
once were, but nothing of the inner flrubture ; their pores 
being wholly filled, and undiftinguifhably clofed, by the 
matter of the common pyrites, fo as to appear mere fimple 
maffes of that matter. Thefe fall to pieces on being long ex- 
pofed to moifture; and are fo impregnated with vitriol that 
they are what is principally uled for making the green 
vitriol or copperas at Deptford and other places. 

The irregular maffes or fragments of petrified wood are 
principally of oak, and are moft ufually found among gravel; 
though fometimes in other ftrata. Thefe are varioufly al- 
tered by the infinuation of cryflalline and ftony particles ; 
and make a very beautiful figure when cut and polifhed, as 
they ufually keep the regular grain of the wood, and fhow 
exadlly the feveral circles which mark the different years 
growth. Thefe, according to the different matter which 

has filled their pores, affume various colours, and the appear. W< 
anceof the various fofiils that have impregnated them; fome 
are perfe&ly white, and but moderately hard ; others of aW°01 

brownifh black, or perfectly black, and much harder; others1”"' 
of a reddifh black, others yellowifh, and others greyifh, and 
fome of a ferruginous colour. They are of different weights 
alfo and hardneffes, according to the nature and quantity of 
the ftony particles they contain : of thefe fome pieces have 
been found with every pore filled with pure pellucid cryftal; 
and others in large maffes, part of which is wholly petrified 
and feems mere ftone, while the reft is crumbly and is unal- 
tered wood. That this alteration is made in wood, even at 
this time, is alfo abundantly proved by the inftances of wood 
being put into the hollows of mines, as props and fupports 
to the roofs, wdrich is found after a number of years as truly 
petrified as that which is dug up from the natural ftrata of 
the earth. In the pieces of petrified wood found in Ger- 
many, there are frequently veins of fpar or of pure cryftal, 
fometimes of earthy fubftances, and often of tire matter of 
the common pebbles: thefe fragments of wood fometimes 
have the appearance of parts of the branches of trees in their 
natural ftate, but more frequently they refemble pieces of 
broken boards; thefe are ufually capable of a high and ele- 
gant polifh. 

Many fubftances, it is certain, have been preferved in the 
cabinets of collebtors, under the title of petrified wood, 
which have very little right to that name. But where the 
whole outer figure of the wood, the exaft lineaments of the 
bark, or the fibrous and fiftular texture of the ftriae, and 
the veftiges of the utriculi and tracheae or’air-veffels, are yet 
remaining, and the feveral circles yet vifible which denoted 
the feveral years growth of the tree, none can deny theie 
fubftances to be real foflil wood. See Petrifaction. 

Compofitwn for prefervlng Wood. See Chemistry, n'} 

621 and 700. 
Wood (fylva), in geography, a multitude of trees ex- 

tended over a large continued track of land, and propaga- 
ted without culture. The generality of woods only confift 
of trees of one kind.—The ancient Saxons had fuch a vene- 
ration for woods, that they made them fanftuaries. — It is 
ordained, that none fhall deftroy any wood, by turning it 
into tillage or pafture, &c. where there are two acres or 
more in quantity, on pain of forfeiting 40 s. an acre, by 
35'Henry VIIL c. 17. All woods that are felled at 14 
years growth, are to be preferved from deftru&ion for eight 
years; and no. cattle put into the ground till five years after 
the felling thereof, &c. 13 Eliz. c. 25. The burning of 
woods or underwood is declared to be felony ; alfo thole 
perfons that malicioufly cut or fpoil timber-tiees, or any 
fruit-trees, &c. fhall be fent to the houfe of correction, theie 
to be kept three months, and whipt once a month. 

WooD-Cock, in ornithology. See Scolopajc. 
WooD-Goat. See Capra. 
Wooo-Loufe. See On 1 sc us. 
WooD-Pecker. See Picus. 
WOODMOTE. See FoRKsr-Courts. 
WOODSTOCK, a town of Oxfordfhire, in England, 

pleafantly feated on a rifing ground, and on a rivulet; a well 
compacted borough-town, and fends two members to par- 
liament ; but is chiefly noted for Blenheim-houfe, a fine pa- 
lace, built in memory of the victory obtained by the duke 
of Marlborough over the French and Bavarians in Auguit 
1704. It was erected at the public expence, and is one of 
the nobleft feats in Europe. One of the paffages to it is 
over a bridge with one arch, 190 feet in diameter, refem- 
bling the Rialto at Venice. The gardens take up 100 acres 
of ground ; and the offices, which are very grand, have 
room enough to accommodate 300 people. The apart- 
2 meat* 
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Foment* of tlie palace are magnificently furnifhed; and the 
ftarreafes, ftatues, paintings, and tapeftry, fat'p^ifingly fine. 

^ The town is about half a mile from the palace, having fe- 
veral good inns; and a manufafture of fteel chains for 
watches, and excellent gloves. It is 8 miles north of Ox- 
ford, and 60 weft-north-weft; of London. W. Long. i. 15. 

! N. Lat. ? 1. <2. 
WOODWAPvD (Dr John), was horn in 1665, and 

1 educated at a country fchool, where he learned the Latin 
and Greek languages, and was afterwards fent to London, 
where he is laid to have been put apprentice to a linen- 
draper. He was not long in that ftation, till he became 
acquainted with Dr Peter Barwick, an eminent phyheian, 
who took him under his tuition and into his family. Here 
he profecuted with great vigour and fucccfs the ftudy of 
philofophy, anatomy, and phyfic. In 1692, Dr Stilling- 
fleet quitting the place of profeflbr of phyfic in Grefham 
college, our author was chofen to fucceed him, and the year 
following was elefted F. R. S. In 1695 he obtained the 

( degree of M. D. by patent from archbifhop Tennifon ; and 
I the fame year he publiffted his Effay toward a Natural Hi- 
r ftory of the Earth. He afterward wrote many other pieces, 

which have been well received by the learned world. He 
founded a le&ure in the univerfity of Cambridge, to be read 
there upon his Efl'ay, &c. and handfomely endowed it. He 
died in 1728. 

WOOF, among manufa&urers, the threads which the 
weavers fhoot acrofs with an infti ument called the /buttle. 
See Cloth. 

WOOKEY or Okry Hole, a remarkable cavern two miles 
from the city of Wells in Somerletfhire ; for an account of 

' which, fee the article Grotto. 
WOOL, the covering of (Keep. See Ovis, and Sheep. 
Wool refembles hair in a great many particulars ; but 

befides its finenefs, which conftitutes an obvious difference, 
there are other particulars which may ferve alfo to diftin- 
guifti them from one another. Wool, like the hair of horfes, 
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there will be 12 marked R, that is, refine, or prime ; two 
marked F, for fine, or fecond ; and one S, for thirds. 

The wools mo ft efteemed are the Englifti, chiefly thofe 
about Leominfter, Cotfwold, and the Ille of Wight ; the 
Spanifh, principally thofe about Segovia; and the French, 
about Berry : which Lift are faid to have this peculiar pro- 
perty, that they will knot or bind with any other lovt j 
whereas the reft will only knot with their own kind. 

Among the ancients, the wools of Attica, Megava, La- 
odicea, Apulia, and efpccially thofe of Tarentum, Parma, 
and Altino, were the moft valued. Varro aflures us, that the 
people there ufed to clothe their (beep with llcins, to fecure 
the wool from being damaged. 

Of late a great deal of attention has been paid to wool 
in this country, as well as feveral others. Several very 
fpirited attempts have been made to improve it, by intro- 
ducing fuperior breeds of fiieep, and better methods of ma- 
naging them. For this purpofe has been formed the Bri- 
t/h IVool Society. 

Briti/h Wool .Society, an affociation formed for the pur- 
pofe of obtaining the heft breeds of fine-woolled ftieep, 
with a view of alcertaining, hy aftual experiments, how far 
each fpecies or variety is calculated for the climate of Great 
Britain ; the qualities of their wool refpeftively ; the ufes 
to which each kind of wool could be moft profitably em- 
ployed in different manufactures ; and the comparative value 
of each fpecies of fheep, fo far as the fame can be deter- 
mined. 

Attention had for fome time been paid by the Highland 
Society to a famous breed of fine-woolled fheep in Shet- 
land ; but it occurred to Sir John Sinclair of Ulbfter, ba- 
ronet, and to Dr James Anderfon, well known as the au- 
thor of many ufeful publications, that the improvement of 
Britifli wool was a matter of too much importance to be 
entrufted to a fociety which is obliged to devote its atten- 
tion to fuch a variety of obje&s as the general improvement 
of the Plighlands of Scotland. The latter of thefe gentle- 

337 cattle, and moft other animals, completes its growth in a 
year, and then falls off as hair does, and is fucceeded by a 
frefh crop. It differs from hair, however, in the uniformity 
of its growth, and the regularity of its fhedding. Every 
filament of wool feems to keep exaft pace with another in 
the fame part of the body of the animal; the whole crop 
fprings up at once ; the whole advances uniformly together; 
the whole loofens from the flun nearly at the fame pe- 
riod, and thus falls off if not previoufly (horn, leaving the 
animal covered with a fhort coat of young wool, which in 
its turn undergoes the fame regular mutations. 

Hairs are commonly of the fame thicknefs in every part; 
but wool conftantly varies in thicknefs in different parts, 
being generally thickeft at the points than at the roots. 
That part of the fleece of fheep which grows during the 
winter is finer than what grows in fummer. This was 
firft obferved by Dr Anderfon, the editor of the Bee, and 
pubhfhed in his Obfervations on the Means of exciting a Spirit 
of National Indujlry. 

While the wool remains in the ftate it was firft fhorn off 
the (beep’s back, and not forted into its different kinds, it 
is calledEach fleece confifts of wool of divers qua- 
lities and degrees of finenefs, which the dealers therein take 
care to feparate. The French and Englifli ui'ually feparate 
each fleece into three forts, vi%. 1. Mother-wool, which is 
that of the back and neck. 2. The wool of the tails and 
legs. 3. That of the breaft and under the belly. The 
Spaniards make the like divifion into three forts, which 
they call prime, fecond, and third; and for the greater eafe, 
elenote each hale or pack with a capital letter, denoting the 
fort. If the triage or feparation be well made, in 1-5 bales 

men, therefore, in an Appendix to the Report of the Com- 
mittee of the Highland Society of Scotland, for the year 
1790, propofed the plan of a patriotic affociation for the im- 

provement of Britifld wool; and the former, who was con- 
vener of the committee to whom the fubjedt of Shetland 
wool had been referred, wrote circular letters, recommend- 
ing the plan. The confequer.ee of which was, that, on the 
31ft of January 1791, feveral noblemen and gentlemen of 
the higheft refpedlability met in Edinburgh, and confti- 
tuted themfeives into a Society for the Improvement of Britifh 
Wool. Of this fociety Sir John Sinclair was eledled prefi- 
dent; after which, in an excellent fpeech, he pointed out to 
the members the objects of the inftitution, the means by 
which thofe objefts could be attained, and the advantages 
which would refult from their united labours. This addrefs 
was afterwards printed by order of the fociety. 

The particular breeds of fheep to which the fociety pro- 
pofed to diredl its attention, were (beep for the hilly parts 
of Scotland ; (beep for the plains, or the Lowland breed ; 
and fheep for the iflands. They were to try' experiments 
alfo with fheep from foreign countries, diftinguifhed by any 
particular property. 

The principal objefts which the members had in view, 
during the firft year of their affociation, were, 1. To col- 
!e£f specimens of the beft breeds which Great Britain at 
that period afforded, in order to afeertain the degree of 
perfection to which fheep had already been brought in this 
kingdom. 2. To procure from every country^, diftinguifh- 
ed for the quality of its fheep and wool, fpecimens of the 
different breeds it poffeffed, in order to aicertain how far 
the original breed, or a mixed breed from it and the native 

5 T z fheep 
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Wookey. /Keep of the country, could thrive in Scotland. 3. To dif- 

v- perfe as much as peffible all thefe breeds, both foreign and 
domeftic, over the whole kingdom, wherever proper per- 
1'ons could be found to take charge of them, in order to try 
experiments on a more extenfive Icale than the fociety itfelf 
could do ; to ipread information, and to excite a fpirit for 
the improvement of fheep and wool in every part of the 
country. 

Sir John Sinclair had previoufiy collected a flock, con- 
fining of Iheep of the Spanifh, Herefordihire, Southdown, 
-Cheviot, Lomond hills, and Shetland breeds, and of a mix- 
ed breed from thefe different Iheep. This flock amounted 
to ito rams, ewes, and lambs., JVL. D’Aubenton, in con- 
lequonce of a correfpondence with Sir John Sinclair, lent 
over to the fociety ten rams and live ewes, of real Spanilh 
breed, which had been originally intruded to his care by 
the late king of France : thefe, after encountering a num- 
ber of obitacles, and after being flopped and threatened to 
be fiaughtered at the cuftomhoufe of Brighthelmflone for 
the ufe of the poor, arrived fafe at Leith. Lord Sheffield, 
at the lame time, lent to the fociety four rams and fix ewes 
of the Southdown and Spanilh breeds. Mr Bilhton of 
Killall, in Shroplhire, prefented them with three Hereford 
rams, reckoned by many the bed breed in England ; the 
iociety at. the lame time ordered 150 ewes ol the fame 
breed, and two ewes of the Long Mountain breed, reckon- 
ed the bell in Wales, to be lent ah ng with them. I hey 
purchafed 57 rams and 173 ewes of the Cheviot breed, 
reckoned the belt in Scotland, for the hilly parts of the 
country. Lord Daer fent them 20 ewes ot an excellent 
breed, which exided at Mochrum in Galloway. The late 
earl of Oxford lent them in a prefent three rams of the 
Norfolk crofled by the Cape of Good Hope breed. Mr 
Ifaac Grant junior of Leghorn, in conjunction with Mr 
Sibbald merchant at Leith, prefented them an Apulian ram 
and ewe ; the ram arrived in fafety, but the ewe unfoitu- 
nately died on the paffage. Mr Baron Seton of Predon, 
in Lhiiichgowlhire, lent them a ram and two ewes of a 
Spanilh breed, which had been for iome time kept in Swe- 
den unmixed with any other. They purchafed too ewes of 
a fmall breed exiding in the panfh of Leuchars in Fite, 
much refembling the Shetland. The Right Honourable 
William Conynghame of Ireland fent them 11 Spanilh 
rams, 7 Spaniih ewes, 1 ^ three-fourth breed and 16 one-half 
breed Spanilh and Irifh ew'es. Lord Sheffield fent them 
8 rams and 1 8 ewes ; and his Majedy made them a prefent 
of two rams. 

Thus, in the courfe of one year, the fociety acquired by 
donation or purchafe about 800 Iheep of different forts and 
ages, and many of them from foreign countries : about 500 
of thefe were didributed over different parts of Scotland, 
the greater number of which w’ere fold to gentlemen anxious 
to promote the views of the fociety, and well qualified to 
make experiments on the different bieeds which they had 
obtained. The greated part of the remainder were taken 
by different gentlemen who kept them for the fociety, and 
according to their directions, without any expence. 

it is impoffible to produce an initance of lo much having 
been accomplilhed by a fociety of private individuals in lo 
Ihort a time. Nor was this all; the fame year Mr Andrew 
Kerr, a very intelligent Iheep-farmer on the borders of 
England, was fent, at the expence of the fociety, to exa- 
mine the ffate of Iheep-iarming along the ead coall of 
Scotland and the interior parts of the Highlands. His 
tour was printed by order of the fociety, and contains the 
fird intimation of t,he poffibility of the Cheviot breed thri- 
ving in the north of Scotland. 

In the year 1 752, Meffrs Redhead, Laing, and Marlhall, 
1 

were fent by the fociety, to make a furvey of the date of \y0„ij 
fheep-farming through lome of the principal counties of Wuoh 
England ; the refult of which was alfo publiltied by the fo* '—“v 
ciety, and contains more information on the fubjeCt of the 
diderent breeds of England than any work hitherto pub- 
lilhed ; and in 1794, Mr John Naifmyth was fent on a tour 
through the fouthern didriCts of Scotland, which completed 
the circuit of almod the whole kingdom. 

Thus a few private individuals, unaided by the public 
purfe, had boldnefs enough to undertake afeertaining the 
comparative value of the different kinds of Iheep in their 
own country, and to introduce fome of the mod celebrated 
breeds of other countries, and fucceeded in the fpirited at. 
tempt. It is impoffible in this place to date more minute- 
ly the various other tranfaftions of the fociety; to enter 
into any detail of the premiums given by this refpetdable 
inddution for the improvement of the celebrated Shetland 
breed; or to explain how, as if it were by magic, in a coun- 
try where the manaFa&ure of wool was little known, arti- 
cles manufadlured of that material were made, rivalling, and 
in fome cafes furpaffing, the mod celebrated fabrics of other 
countries. A war having unfortunately arifen, it became 
impoffible to pay the fame attention, or to carry on with 
the fame fucceis, novel enterprizes ; even old edabliffiments 
often fall a facrifice amidd the horrors of war. The ut- 
mod that the Britifh Wool Society could expedt to do, 
was to preferve the inditution in fuch a date, that when 
peace (hall be happily redored it may revive with double 
energy and fpirit. 

WOOES I ON (Thomas), an Englifli divine, was born 
at Northampton in 1669, and educated at Cambridge. His 
fitd appearance in the learned world was in 1705, in a 
work intitled, The old Apology for the Truth of the 
Chridian Religion, againd the Jews and Gentiles, revived. 
He afterward wrote many pieces : but what made the mod 
no he, were his Six Difcourfes on the Miracles of Chrid ; 
which occafioned a great number of books and pamphlets 
upon the fubjeft, and raifed a profecution againd him. At 
his trial in Guildhall, before the lord chief-judice Raymond, 
he fpoke feveral times hinifelf; and urged, that “he thought 
it very hard that he fliould be tried by a let of men who, 
though otherwife very learned and worthy pbrfons, were no 
more judges of the fubjedls on which he wrote, than himfelf 
was a judge of the mod crabbed points of the law.” He 
was fentenced to a year’s imprifonment, and to pay a fine 
of 100I. He purchafed the liberty of the rules of the 
King’s bench, where he continued after the expiration of 
the year, being unable to pay the fine. The greated ob- 
draction to his deliverance ffom confinement was, the obli- 
gation of giving fecurity not to offend by any future wri- 
tings, he being refolved to write again as freely as before- 
W hild fome fuppofed that this author wrote with the fet- 
tled intention of fubverting Chridianity under the pretence 
of defending it, others believed him difordered in his mind j 
and many circumdances concurred which gave countenance 
to this opinion. He died, January 27. 1732-3, after an 
illnels of four days ; and, a few minutes before his death, 
uttered thefe words : “ This is a druggie which all men 
mud go through, and which I bear not only patiently, but 
with willingnefs.” His body was interred in St George’s 
church-yard, Southwark. 

W OOLWICH, a town in Kent, with a market on Fri- 
days, but no fair. It is feated on the river Thames, and 
of great note for its fine docks and yards, where men of 
war are built; as alto for its vad magazines of great guns, 
mortars, bombs, cannon-balls, powder, and other warlike 
dores. It has likewife an academy, where the mathematics 
are taught, and young officers indruded in the military art. 
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It is nine miles eafl of London. 
51. 3°. 

, WORCESTER, in Latin Wigornia, the capital of a 
county of England of the lame name, Hands on the river 
Severn, but fo low that it can hardly be feen till one is . f , r. , 
dole upon it. It is fuppofed to be the Branonium of An- the lail they have not only enough for themfelves, but ex- 
toninus, the Branogenium of Ptolemy, and to have been port large quantities by the Severn ; which ^noble river, to 
built by the Romans to awe the Britons on the other fide the great 
of the Severn. It was made an epifcopal fee about the year 

E. Lon a*, o. 10. N. Lat. a great deal of perry ; hops, and pafture. The hills are 
covered with Iheep, and the meadows with cattle. Hence , 
they have wool, cloth, Huffs, butter, and cheefe in abun- 
dance. They are alfo well fupplied with fuel, either wood 
or coal, and'falt from their brine pits and fait fprings. Of 

Word, 
Work. 

680 by Sexulphus bifhop of the Mercians ; but the prefent 
cathedral was begun by WulHon in the year 1084. 1 he 
town hath been feveral times burnt down : firH, in 1041, 
by Hardicanute, who alfo maffacred the citizens ; lecond- 
ly, not long after WTliam Rufus’s time ; and a third time, 
■when king Stephen bdieged and took it. Here, in latter 
times, w&s fought that battle, in which Charles II. with 
his Scots army, was defeated by Cromwell. In a garden, 
near the fouth gate of the city, where the a&ion was hot- 
teH, the bones of the flain ate often dug up. It had for- 
merly flrong walls and a caftle ; but thefe have been demo- 
lifhed long ago. It is now a large city, the Hreets broad 
and well paved, and fome of them very regular and well 
built, particularly Foregate-Hrect ; fo that in general it is 
a very agreeable place. The cathedral is a Hately edifice, 
and among other monuments in it are thofe of king John, 
of Arthur, elder brother to Henry VIII. and of the coun- 
tefs of Salifbury, who gave occafion to the inflitution of 
the order of the Garter. There are feven or eight hofpi- 
tals in and about the city ; of which that built and endow- 
ed by Robert Berkley of Spetchley, Efq; is a very noble 
one. There is a fchool founded by Henry VIII. three 
other fchools, and fix charity-fchools. The Guildhall and 
the workhoufe are Hately Hrudlures. The churches, St 
Nicholas and All-Saints, have been lately rebuilt, and are 
very handfome edifices. The city carries on a great trade; 
for which it is chiefly indebted to its fituation upon the 
Severn. A prodigious number of people are employed in 
and about it in the manufadlure of broad-cloth and gloves. 
The Welch inhabit a part of it, and fpeak their own lan- 
guage. Its market is well fupplied with provifions, corn, 
and cattle, and its quay is much frequented by fhips. By 
a charter from James I. it is governed by a mayor, fix al- 
dermen, who are juflices of the peace, and chofen out of 
24 capital citizens ; a fheriff, the city being a county of it- 
felr, a common council, confiding of 48 other citizens, out 
of which two chamberlains are yearly chofen, a recorder, 
town-clerk, two coroners, a fword-bearer, 13 conflables, 
and four ferjeants at mace. Of the bifhops of this fee, 
there have been, it is faid, one pope, four faints, feven lord 
high-chancellors, 11 archbifhops, two lord treafurers, one 
chancellor to the queen, one lord prefident of Wales, and 
one vice-prefident. The city at prefent gives title of earl 
and marquis to the duke of Beaufort. W. Long. 1. 55. 
N. Lat 52. 10. 

Worcester (earl of). SccTiptoft. 
WORCESTERSHIRE, a county of England, bound- 

ed by Warwickfhire on the eafl, by Glouceflerlhire on the 
fouth, by the counties of Hereford and Salop on the weft, 
and on the north by Staffordfhire. According to Temple- 
man, it is 36 miles in length, 28 in breadth, and about 130 
in circumference, within which it contains feven hundreds, 
and a part of two others, 11 market towns, of which three are 
boroughs, one city, namely Worcejier, 152 parifhes, about 
540,000 acres, and 103,000 inhabitants. 

This being an inland county, well cultivated, and free 
from lakes, marfhes, or ftagnant waters, the air is very fweet 
and wholefome all over it. The foil in general is very rich, 
producing corn, fruit, efpecially pears, of which they make 

convenience and emolument of the inhabitants, 
runsTrom north to fouth through the very middle of the 
country, enriching the foil, and yielding it plenty of fifh, 
and an eafy expeditious conveyance of goods to and from 
it. The other rivers by which it is watered are the Stour, 
Avon, Teme, &c. It fends nine members to parliament, 
viz. two for the county, two for the city of Woreefter, 
two for Droitwich, two for Evefham, and one for Bewd- 
ley ; and lies in the diocefe of Worcefler, and Oxford cir- 
cuit. 

WORD, in language, an articulate found defigned to 
reprefent fome idea or notion. See Grammar and Lan- 
guage. See alfo Logic, Part I. chap. 1. 

Word, or IVatch-Word, in military affairs, is fome pecu- 
liar word or f'entence, by which the foldiets know and di- 
ftinguifh one another in the night, &c. and by which fpies 
and defigning perfons are difeovered. It is ufed alfo to pre- 
vent furprifes. The word is given out in an army every 
night to the lieutenant, or major-general of the day, who- 
gives it to the majors of the brigades, and they to the ad- 
jutants ; who give it firft to the field-officers, and afterwards 
to a ferjeant of each company, who carry it to the fubal- 
terns. In garrifons it is given after the gate is fhut to the 
town major, who gives it to the adjutants, and they to the 
ferjeants. 

IVords of Command. See Exercise and Manual. 
Signals by the Drum, made ufe of in exercifing of the Armyy 

injlead of the Word of Command, viz. 
Signals by the drum. Operations. 

AJhort roll, To caution. 
Afljm. To perform any diftinft thing. 

To form the line or battalion. 
To advance, except when intended 

for a falute. 
To advance quick. 
To march and charge. 
To retreat. 
To halt. 
To perform the flank firing. 
To open the battalion* 
To form the column. 
To double divifions.. 
To form the fquare. 
To reduce the fquare to the column. 
To make ready and fire. 
To ceafe firing.. 
To bring or lodge the colours. 

WORK, in the manege. To work a horfe, is to exer- 
cife him at pace, trot, or gallop,, and ride him at the ma- 
nege. To work a horfe upon volts, or head and haunches 
in or between two heels, is to paflage him, or make him gcr 
fidewife upon parallel lines. 

To Work, in fea language, is to direct the movements of a 
{hip, by adapting the fails to the force and diredtion ot the 
wind. See Seamanship. 

Work, Carpenters, Clock, Crown, Field, Fire, Fret, Gra- 
te fque, Horn, Mofaic. See the feveral articles, together with 
Fortification and Pyrotechney. 

WoRK-Houfe, a place where indigent, vagrant, and 
idle people, are fet to work, and fupplied with food and 
clothing. 

To arms. 
The march. 

The quick march. 
The point of war. 
The retreat. 
Drum ceafing. 
Two Jhort rolls. 
The dragoon march, 
The grenadier march. 
The troop. 
The long roll,- 
The grenadier march, 
The preparative,. 
The general 
Two long rolls. 

Work,- 
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Work-houfes are of two kimls, or at leafl are employed 

^ for two different purpofes. Some are uled as prifons for 
vagrants or ffnrdy beggars, who are there confined and 
compelled to labour for the benefit of the fociety which 
maintains them ; whilft others, fometimes called/>e6r-/$0«/hf, 
are charitable afylums for inch indigent perfons as through 
age or infirmity are unable to fupport themfelves by their 
own labour. I he former kind-of work houfe, when under 
proper management, may be made to ferve the beft of pur- 
pofes ; of the latter we are acquainted with none which en- 
tirely commands our approbation. 

To make confinement in a work-houfe operate to the cor- 
re&ion of vagrants and diforderly perfons (and if it produce 
not this effect it can hardly be confidered as a beneficial 
iaftitution), the prifoners fhould be fhut up in ieparate cells, 
and compelled to labour for their own fubfiftence. A crew 
of thieves and vagabonds affociating with each other is a 
hell upon earth, in which every individual is hardened in his 
crimes by the countenance and converfation of his compa- 
nions ; and wretches who, when at liberty, choofe to beg or 
ileal rather than to earn a comfortable livelihood by honelt 
induflry, will fubmit to any punifhment which a humane 
overfeer can inflidt rather than work for the benefit of 
others. No pur.ifhment indeed will compel a vagrant to 
labour. He may affume the appearance of it, but he will 
make no progrefs ; and the pretext of ficknefs or weaknefs 
is ever at hand for an excufe. Hence it is that thieves and 
ftrumpets are too often difmified from work-houfes and 
bridewells ten times more the children of the devil than 
when they entered them. 

To remedy thefe evils, we can think of no. better method 
than to confine each prifoner in a cell by himfelf, and to 
furnifh him daily with fuch an allowance of bread and wa- 
ter as may preferve him from immediate death ; for the only 
compulfion to make fuch men work ferioufly is the fear of 
want, and the only way to reform them is to leave them to 
their own meditations on the confequences of their paft 
condudt. There are furely very few perfons, if any, whofe. 
averfion from labour would not be conquered by the pinch- 
ings of hunger and the certain profpedt of perifiiing by 
famine ; and it is to be hoped that there are not many fo 
totally divefted of every latent principle of virtue as not to 
be brought by fuch folitude to a due fenfe of their former 
wickednefs. Should one or two, however, be occafionally 
found fo very obdurate as to fuffer themfelves to perifh rather 
than work, their deaths would prove a falutary beacon to 
others, and their blood would be on their own heads ; for 
we have the exprefs command of St Paul himfelf, that “ if 
any will network, neither fhould he eat.” 

No doubt it would be proper that the meditations of 
vagabonds confined in a work-houfe fhould be dire&ed by 
the private admonitions of a pious and intelligent clergy- 
man ; but it is not every clergyman who is qualified to dif- 
charge fuch a duty. If he be actuated by a zeal not ac- 
cording to knowledge, or if he have not with equal care 
ftudied human nature and the word of God, his admonitions 
will be more likely to provoke the profane ridicule of his 
auditor, and harden him in his wickednefs, than to excite in 
his breaft fuch forrow for his fins as fhall “ bring forth 
fruits meet for repentance.” To render the inftruftion 
ot thieves and vagrants of any ufe, it muff be accurately 
adapted to the cafe of each individual; and however excel- 
lent it may be in itfelf, it will not be liftened to unlefs of- 
fered at feafons of uncommon ferioufnefs, which the inftruc- 
tor fhould therefore carefully obferve. 

That fuch wholefome feverity as this would often reform 
the inhabitants of work houfes, appears extremely probable 
from the effe&s of a fimilar treatment of common pi oftitutes 
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mentioned by Lord Karnes in his Sketches of the Hiffory 
of Man : “ A number of thole wretches were in Edinburgh 
confined in a houfe of correction, on a daily allowance of " 
threepence, of which part was embezzled by the lervants of 
the houfe.^ Pinching hunger did not reform their manners; 
for being abfolutely idle, they encouraged each other in vice, 
waiting impatiently for the hour of deliverance. Mr Stir- 
ling the fuperintendant, with theconfent of the mag iff rates, 
removed them to a clean houfe ; and inftead ol money, ap- 
pointed for each a pound of oal-mtal daily, with fait, 
water, ana fire for cooking. Ibeheved now from ciiftrefs, 
they longed for comfort. What would they not give for 
milk or ale ? Work (fays he) will procure you plenty. To 
fome who offered to Ipin, he gave flax and wheels, engagin<r 
to pay them half the price of their yarn, retaining the other 
halt for tne materials furnifhed. The ipinners earned about 
ninepence weekly ; a comfortable addition to what they 
had beiore. 1 he reff undertook to 1pm, o^e after another; 
and before the end of the firft quarter they were all of 
th.m intent upon work. It was a branch of his plan to 
let free fuch as merited that favour ; and fome of them ap- 
peared to be fo thoroughly reformed as to be in no danger 
of a relapfe.” 6 

Work-houfes ere&ed as charitable afylums appear to us, 
in every view that we can take of them, as inffitutions which 
can ierve no good purpoie. Economy is the great motive 
which inclines people to this.mode ot providing for the poor, 
i here is comparatively but a very fmall number of mankind 
in any country fo aged and infirm as not to be able to con- 
tribute, in fome degree, to their fubfiftence by their own 
labour; and in fuch houfes it is thought that proper work 
may be provided for them, fo that the public fhall have 
nothing to give in charity but what the poor are abfolute- 
ly unable to procure for themfelves. It is imagined like- 
wife, that numbers collc&ed at a common table, can be 
maintained at lefs expence than in feparate houfes ; and foot 
foldiers are given for an example, who could not live on 
their pay if they did not mels together. But the cafes are 
not parallel, “ Soldiers having the mangement of their 
pay, can club for a bit of meat; but as the inhabitants of 
a poor-houfe are maintained by the public, the fame quan- 
tity of provifions muff be allotted to each. The confe- 
quence is what might be expe&ed : the bulk of them re- 
ferve part of their vi&uals for purchafing ale or fpirits. It 
is vain to expert work from them : poor wretches void of 
fhame will never work ferioufly, where the profit accrues to 
the public, not to themfelves. Hunger is the only effec- 
tual means for compelling fuch perfons to work.*” , f, 

The poor, therefore, fhould be fupported in their own shuha. ‘ 
houfes ; and to fupport them properly, the firft thing to be 
done is, to eftimate what each can earn by his own labour 
for as far only as that falls fhort of maintenance is there 
room for charity. In repairing thofe evils which fociety 
did notl or could not prevent, it ought to be careful not 
to counteract the wife purpofes of nature, nor to do 
more than to give the poor a fair chance to work for 
themfelves. The prefent diftrefs muft be relieved, the fick 
and the aged provided for ; but the children nuift be in- 
ftruCted ; and labour, not alms, offered to thofe who have 
fome ability to work, however fmall that ability may be. 
They will be a? induftrious as poflible, becaufe they work 
for themfelves; and a weekly fum of charity under their own 
management will turn to better account than in a poor- 
houfe under the direftion of mercenaries. Not a penny of 
it will be laid out ou fermented liquors, unlefs perhaps as a 
medicine in ficknefs. Nor does fuch low fair call for 
pity to thofe who can afford no better. Ale makes no 
part of the maintenance of thofe who, in many parts of 

Scotland, 



won [ 887 ] W O R 

Scottar.d, live by the fwcat of their brows; and yet the 
perlon who (hould banUh all from a charity work-houfe, 
would be exclaimed againit as hard-hearted, and even void of 
humanity. 

That inch a mode of fupporting the poor in their own 
houfes is practicable, will hardly admit of a difpute ; for it 
has been aftually put in praCtice in the city of Hamburgh 
ever fince the year 1788. At that period fuch revenues as 
had till then been expended in alms by the fevera.l church- 
wardens, and thofe of which the adminiftration had been 
connected with the work-houfe, were united under one ad- 
miniftration with fuch fums as were collected from private 
benevolence. The city was divided into fixty diftriCfs, con- 
taining each an equal number of poor ; and over thefe 180 
ove'-feers were appointed. AChual relief was the firft ob- 
jeCt; but at the very moment that this provition was fe- 
cu^ed, rheafures were taken to prevent any man from re- 
ceiving a (hilling which he could have been able to earn for 
himfelt. By methods, which our limits will not permit us 
to (fate, the overfeers were able to make a calculation tole- 
rably exaCt of what each pauper wanted for bare fubfiftence, 
in adidtion to the fruits of his own labour. A flax-yarn- 
fpinning manufacture was eftablifhed, in which the yarn is 
paid for, not by its weight, but by its meafure. The clean 
flax is fold to the poor at a low price, and a certain meafure 
of yarn again bought from them at 30 per cent, above the 
ufual price ; fo that the overfeers are fure that all the yarn 
fpun by the poor will be brought into their office.' Every 
pauper brings with him a book in which the quantity de- 
livered is carefully noted down, which furniffies the overfeers 
with a continual average of the flate of induftry among their 
poor. 

As foon as this inflitution was eftablifhed, the overfeers 
went through their diftriCts, and afked, in all fuch manfions 
as could be fuppofcd to harbour want, if the inhabitants 
flood in need of fupport ? The queflion to all fuch poor as 
wifhed for relief and were able to (pin, was, Whether they 
did earn by their work is. 6d. a-week ? for experience had 
taught the inhabitants of Hamburgh, that many poor live 
upon that fura ; and they knew enough of their poor to 
fuppofe, that 1 s. 6 d. avowed earning was equal to fome- 
thing more. If the anfwer was affirmative, the pauper flood 
not in need of weekly affiftance. If it was negative, work 
was given him, which, by being paid 30 per cent, above its 
value", afforded him is. 6d. a-week eafily, if he was even an 
indifferent hand. The far more frequent cafes were partial 
inability by age, or weaknefs, or want of fit ill. For poor 
of the latter defcription a fchool was opened, and in three 
months time the bufinefs was eafily learnt. During that 
time, the pauper got firfl 2 s. a-week, and every week after- 
wards 2 d. lefs, till in the twelfth week he got nothing at 
all but his earnings, and was difmiffed, with a wheel and a 
pound of flax gratis. 

The- quantity of work which difabled poor were capable 
of doing in a week was eafily and accurately afcertained 
by a week’s trial in the fpinning-ichool. The refult was 
produced weekly before appointed members of the com- 
mittee, and the fum which the poor could earn was noted 
down in their fmall books. The overfeer was directed to 
pay them weekly what their earnings fell fhort of is. 6d. 
in every fuch week, when it appeared from their books 
that they had earned to the known extent of their abilities. 
From that moment applications became lefs frequent ; and 
the committee had an infallible ftandard for diftmguiffiing 
real want : for whenever the pauper, if in health (if not, he 
was peculiarly provided for), had not earned what he could, 
then he had either been lazy, or had found more lucrative 

work ; in either cafe, he was not entitled to a relief for that 
week, whatever he might be for the following. 

This mode of providing for the poor, which attradled the 
notice and obtained the eulogium of the minifter in the 
Britifh houfe of commons, has for fix years been in Ham- 
burgh attended with the happieft confequences. In the 
ftreets of that city a beggar is rarely to be feen, whilft thofe, 
who ftand in need of the charitable contributions of the 
rich, are much more comfortably, as well as at much lefs ex- 
pence, maintained at home, with their children about them, 
than they could be in work-houfes, under the management 
of mercenary overfeers. For a fuller account of this judi- 
cious inftitution, we mud refer the reader to Vought’s Ac- 
count of the Management of the Poor in Hamburgh, fnce the 
year 1788, in a letter to fame friends of the poor in Great Bri- 
tain. 

Water-Works. Under this name may be comprehended 
almoff every hydraulic flru&ure or contrivance ; fuch as, ca- 
nals, conduits, locks, mills, water-engines, &c. But they 
may be conveniently arranged under two general heads, 
if, Works which have for their objeft the condufting, rai- 
fing, or otherwife managing, of water; and, idly. Works 
which derive their efficacy from the impulfe or other adtion 
of water. The ffl clafs comprehends the methods of Am- 
ply condufting water in aquedufts or in pipes for the fup- 
ply of domeflic confumption or the working of machinery : 
It comprehends alto the methods of procuring the fupplies 
neceffary for thefe purpofes, by means of pumps, water, or 
fire engines. It alfo comprehends the fublequent manage- 
ment of the water thus condufted, whether in order to make 
the proper diftribution of it according to the demand, or to 
employ it for the purpofe of navigation, by lockage, or 
other contrivances—And in the profecution of thefe things 
many fubordinate problems will occur, in which praftice 
will derive great advantages from a fcientific acquaintance 
with the fubjeft. The fetond clafs of water-works is of 
much greater variety, comprehending almoft every kind of 
hydraulic machine ; and would of itfelf fill volumes. Many 
of thefe have already occurred in various articles of this 
Diftionary. In defcribing or treating them, we have tacitly 
referred the difcuffion of their general principles, in 
which they all refemble each other, to fome article where 
they could be taken in a connected body, fufceptible of ge- 
neral fcientilic diicuffion, independent of the circumftances 
which of neceffity introduced the particular modifications 
required by the ufes to which the ftruftures were to be ap- 
plied. That part of the prefent article, thereffire, which 
embraces thefe common principles, will chiefly relate to the 
theory of water-mills, or rather of water-wheels; becaufe, 
when the neceffary motion is given to the axis of the water- 
wheel, this may be fet to the performance of any talk what- 
ever. _ 

CLASS L 
l. Of the conducting of Water. 

This is undoubtedly a bufinefs of great importance, and 
makes a principal part of the pradtice of the civil engineer ; 
It is alfo a bufinefs foi mperfeftly underffood, that we be- 
lieve that, very few engineers can venture to fay, with 
tolerable precifion, what will be the quantity of water 
which his work will convey, or what plan and dimenfions of 
conduit will convey the quantity which may be propofed. 
For proof of this we Ihall only refer our readers to the fafts 
mentioned in the article Rivers, n° 27, &c. 

In that article we have given a fort of hiftory of the pro- 
grefs of our knowledge in hydraulics, a branch of mechani- 
cal philofophy which feems to have been entirely unknown 
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to the ancients. Even Archimedes, the author of almofl all 
that we know in hydroftatics,feems to have been entirely igno- 
rant of any principles by which he could determine the mo- 
tion of water. The mechanical fcience of the ancients leems 
to have reached no farther than the doftrine of equilibrium 
among bodies at reft. Guglielmini firft ventured to confider 
the motion water in open canals and in rivers. Its motion 
in pipes had been partially confidered in detached fcraps by 
others, but not fo as to make a body of dodrine. Sir Ifaac 
Newton firft endeavoured to render hydraulics fufceptible 
of mathematical dernonftration : But his fundamental pro- 
pofition has not yet been freed from very ferious objec- 
tions ; nor have the attempts of his fucceflbrs, fuch as the 
Bernoullis, Euler, D’Almbert, and others, been much more 
fuccefsful: fo that hydraulics may ftill be confidered as very 
imperfed, and the general conclullons which we are ac- 
cuftomed to receive as fundamental propofitions are not 
much better than matters of obfervation, little fuppoi ted by 
principle, and therefore requiring the moft fcrupulous cau- 
tion in the application of them to any hitherto untried cafe. 
When experiments are multiplied fo as {o include as great 
a variety of cafes as poffible ; and when thefe are cleared of 
extraneous circumftances, and properly arranged, we mult 
receive the conclufions drawn from them as the general laws 
of hydraulics. The experiments of the Abbe Bofiut, nar- 
rated in his Hydrodynnmique^ are of the greateft value, ha- 
ving been made in the cafes of moft general frequency, and 
being made with great care. The greateft fervice, however, 
has been done by the chevalier Buat, who faw the folly of 
attempting to deduce an accurate theory from any princi- 
ples that we have as yet learned, and the necefiity of ad- 
hering to fuch a theory as could be deduced from experi- 
ment alone, independent of any more general principles. 
Such a theory muft be a juft one, if the experiments are 
really general, unaffe&ed by the particular circumftances of 
the cafe, and if the claftes of experiment are fufficiently com- 
prehenfive to include all the cafes which occur in the moft 
important praftical queftions. Some principle was necef- 
fary, however, for conne&ing thefe experiments. The fuf- 
ficiency of this principle was not eafily afeertained. M. Buat’s 
way of eftabliftung this was judicious. If the principle is 
ill-founded, the refults of its combination in cafes of aftual 
experiments muft be irregular ; but if experiments, feemlng- 
ly very unlike, and in a vaft variety of diflimilar cafes, give 
a train of refults which is extremely regular and confiftent, 
we may prefume that the principle, which in this manner 
harmonizes and reconciles things fo unlike, is founded in 
the nature of things ; and if this principle be fuch as is 
agreeable to our cleareft notions of the internal mechanifn 
of the motions of fluids, our prefumption approaches to 
conviftion. 

Proceeding in this way, the qhevalier Buat has collected 
a prodigious number of fails, comprehending almoft every 
cafe of the motion of fluids. He firft clafied them accord- 
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ing to their refemblance in feme one particular, and obfer. 
ved the differences which accompanied their differences in 
other circumftances; and by confidering what could pro-' 
duce thefe differences, he obtained general rules, deduced 
from fail, by which thefe differences could be made to fall 
into a regular feries. He then arranged all the experiments 
under fome other circumftance of refemblance, and purfued 
the fame method ; and by following this out, he has produ- 
ced a general propofition, which applies to the whole of this 
numerous lift of experiments with a precifion far exceeding 
our utmoft hopes. This propofition is contained in nQ 59. 
of the article Rivers, and is there offered as one of the 
moft valuable refults of modern fcience. 

We muft, however, obferve, that of this lift of experiments 
there is a very large clafs, which is not direft, but requires 
a good deal of refkdlion to enable us to draw a confident 
conclufion ; and this is in cafes which are very frequent 
and important, n/z. where the declivity is exceedingly 
fmall, as in open canals and rivers. The experiments were 
of the following forms : Two large cifterns were made to 
communicate with each other by means of a pipe. The 
furfaces of the water in thefe cifterns were made to differ 
only by a fmall fraflion of an inch : and it is fuppofed 
that the 'motion in the communicating pipe will be the 
fame as in a very long pipe, or an open canal, having 
this very minute declivity. We have no difficulty in admitt 
ting the conclufion; but we have feen it contefted, and 
it is by no means intuitive. We had hopes that ere 
now this important cafe would have been determined by 
direft experiments, which the writer of this article was com- 
miflioned to make by the Board for Encouraging Improve-* 
ments and Manufactures in Scotland : But this has been 
prevented hitherto by his want of health ; and we cannot 
expeA that it will be accomplifhed before the clofe of this 
Work. This, however, need not occalion any hefitation in 
the adoption of M. Buat’s general propofition, becaufe the 
experiments which we are now criticifing fall in precilely 
with the general train of the reft, and fhow no general devi- 
ation which would indicate a fallacy in principle. 

We apprehend it to be quite unneceffary to add much to 
what has been already delivered on the motion of waters in 
an open canal. Their generalprogre[five motion, and confe- 
quently the quantity delivered by an aqueduCt of any Hope 
and dimenfion, are fufficiently determined ; and all that is 
wanted is the tables which we promifed in n° 65. of the ar- 
ticle Rivers, by which any perfon who underftands com- 
mon arithmetic may, in five minutes time or lefs, compute 
the quantity of water which will be delivered by the aque- 
du£l, canal, conduit, or pipe; for the theorem in n° 59. of 
this article applies to them all without diftinClion. We 
therefore take this opportunity of inferting thefe tables, 
which have been computed on purpofe for this Work with 
great labour. 
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Table I. Logarithms of the Values of the Numerator of the FraBlon ———7======r^ fcr every h^alue of the Hych auLc /,/s—L.v/'f+ljO 
mean Depth d.’ Alfo the Values of 0,3 (\/d—0,1 )• 

d. 
Log', of 

307(V'c 

0,3 
I X 

1) (/v/i/-—0,1') 

0,1 
0,2 
0,3 
O, 4 
j°>s 
jo, 6 
P, 
Jo, 8 
j°>9 
11,0 
',1 
1,2 

p,3 
Jd,4 
jr,5 
1.6 

|J,7 
ji,8 
r,9 
2,0 
2.1 
2.2 
2»3 
2,4 
2.3 
2.6 
2, 
2,8 
2,9 
3,° 
3’1 

3 
3»3 
3>4 
3 >5 
3.6 
3’7 
3^ 
3 >9 
4,0 
4.1 

4.2 
4.3 
4.4 
4»5 
4.6 
4.7 
4.8 

1.82208 
2.02786 
2,I3753 
2.2x343 
2.27040 
2.31618 
2.35441 
2.38710 
2.41588 
2.44138 
2.46431 
2.485 18 
2.50426 
2.52185 
2.538 18 
2-55345 
2.56769 
2.58112 
2.59381 
2.60580 
2.61713 
2.62803 
2.63839 
2.64827 
2.65772 
2.66681 
2.67556 
2.68395 
2.69207 
2.69989 
2.70743 
2.71472 
2.72181 
2.72866 
2'7353I 

2.74178 
2.74805 
2-75417 
2.76009 
2.76589 
2.77153 
2.77704 
2.78240 
2.78765 
2.79277 
2.79779 
2.80269 
2.80747 

c,o6 
0,1 
0,13 
0,16 
0,18 
0,2 
0,22 
0,24 
0,25 
0,27 
0,28 
o,3 
0,31 
0,32 
°,34 
o,35 
0,36 
o,37 
0,38 
o,39 
0,4 
0,41 
0,42 
0,44 
o,45 
0,45 
0,46 
o,47 
0,48 
o,49 
0/5 
0,51 
0,52 
o,53 
o,53 
o,54 
o,55 
0,56 
0,56 
o,57 
0,58 
o,59 
o,59 
0,6 
0,6 
0,61 
0,62 
0,63 

d. Log. of t°,3 
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4,9 
5,° 
5,' 
5.2 
5.3 
5.4 
5 
5>6 

5.7 
5.8 
5.9 
6,0 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
7,c 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
7.7 
7.8 
7.9 
8,0 

8.3 
8.4 
8.5 
8.6 
8.7 
8.8 
8,9 
9,o 
9.1 
9.2 
9.3 
9.4 

[9,5 
9,6 

2.81216 
2.81674 
2.82125 
2.82567 
2.83000 
2.83222 
2.83840 
2.84248 
2.84648 
2.85043 
2.85431 
2.85812 
2.86185 
2.86554 
2.86916 
2.87271 
2.87622 
2.87966 
2.88306 
2.88641 
2.88971 
2.89296 
2.89614 
2.89930 
2.90241 
2.90^49 
2.90851 
2.91150 
2.91445 
2.91734 
2.92022 
2.92305 
2.92584 
2.92860 
2-93133 
2-93403 
2.93670 
2-93933 
2.94192 
2-94449 
2.94703 
2.94954 
2.95202 
2.95447 
2.95690 
2.95930 
2.96167 
2.96402 

0,63 
0,63 
0,65 
0,65 
0,66 
0,67 
0,67 
0,68 
0,68 
0,69 
0,69 
o,7 
o,7 
0,71 
0,72 
0,73 
o,73 
0,74 
o,75 
0,75 
0,76 
0,76 
o,77 
o,77 
0,78 
0,78 
o,79 
o,79 
0,8 
0,8 
0,81 
0,82 
0,82 
0,83 
0,83 
0,84 
0,84 
0,85 
0,85 
0,86 
0,86 
0,87 
0,87 
0,88 
0,88 
0,89 
0,89 
0,9 

d. 

9.7 
9.8 
9.9 
10. 
11 
12 
13 
T4 

5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
+3 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

Log. of 
,07(y9/—o,i) 

2.96634 
2.96865 
2.97093 
2- 973I9 
2.99454 
3.01401 
3.03189 
3- 04843 
3-°6383 
3.07820 
3.09170 
3.10441 
3.11644 
3-i2783 
3.13867 
3.14899 
3-15885 
3.16828 
3-I7734 
3.18601 
3-I9438 

3.20243 
3.21020 
3.21770 
3.22495 
3-23196 

3-23877 
3-24537 
3.25176 
3-25799 
3.26404 
3.26993 
3.27566 
3.28125 
3.28669 
3.29201 
3.29720 
3.30227 
3.30722 
3.31207 
3.21681 
3-32I45 
3-32599 
3-33043 
3-3348° 
3-339°8 

3-34327 

0,3 
x 

(yV— ;,0 

0,9 
0,91 
0,91 
0,92 
o,97 
1,01 
1,05 
1,09 
1.13 
1,17 
1,2 I 
1,24 
1,28 
KS1 

1,34 
1,38 
1J41 

i,44 
i,47 
i,5 
i,53 
1,56 
i,58 

1,61 
1,64 
1,67 
1,69 
i,72 

1,74 
i,77 
1,79 
1,82 
1,84 
1,87 
1,89 
1,9! 
1 >93 
i,95 
1,98 
2,00 
2,03 
2,05 
2,07 
2,09 
2,11 
2.13 
2,15 

d. 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7* 
72 
73 
74 
75 
76 
77 
78 

79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
9 
98 
99 

100 

Log. of 
07 (y/1 </—0,1 ; 

0.3 
X 

(\/ d'—O I) 

3.34738 

3-35I43 
3-35539 
3-35928 

3.36312 
3.36687 
3-37057 
3-37421 

3.37778 
3-38130 
3-38477 
3.38817 
3-39158 
3-39483 
3.39809 
3.40130 
3.40446 
3-40758 
3.41065 
3-4i369 
3.41667 
3.41962 
3-42253 
3-42540 
3.42823 
3-43,03 
3-4338o 
3-43653 
3-43923 
3.44189 
3-44452 
3.44712 
3.44968 
3-45222 
3-45473 
3-45721 

3-45965 
3.46208 
3.46448 
3.46685 
3.46920 
3-47,52 

3.47381 
3.47608 
3-47833 
3.48056 
3.48277 

2,17 
2,19 
2,21 
2,23 
2,25 
2,27 
2,3 
2,31 
2,33 
2,35 
2>37 
2,39 
2.41 
2.42 
2,44 
2,46 
2.48 
2.49 
2,51 
2,53 
2,55 
2.57 
2.58 
2,60 
2.62 
2.63 
2,65 
2,67 
2,69 
2,7 
2,72 
2.74 
2.75 
2.77 
2.78 
2.79 
2,81 
2,83 
2.85 
2.86 
2.88 
2.89 
2,91 
2.93 
2.94 
2.95 
2,97 

5U Vol. XVIII. Part II. Table II. 
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1 able II. Logarithms of the Values of the Denominator of the Fraaian for every Fake of the Slope t. 

1,0 
I>1 
I»2 
I»3 
1,4 
1 >5 
r,6 

1.8 
1 >9 
2,0 
2,1 
2,2 
2.3 
2.4 
2,51 
2.6 
2,^ 
2.8 
2,9 
3’9 
3,T 

3»2 

3’3 
3»3 
3’3 
3.6 
3’7 
3.8 
3>9 
4,0 
4»T 

4,3 
4.3 
4’4 
4»5 
4.6 
4>7 
4.8 
4’9 
5>o 
5»i 
5»2 
5>3 
5’4 
5>5 
5.6 
5.7 
5>8 

5.9 
6,0 
6.1 
6.2 
6»3 
6.4 
6.3 
6,6 
6.7 
6.8 
6.9 
7»° 
7»T 

7,2 

Log. of 
/ ^ —L 4 -j- 1,6 

9,71784 
974210 
9.76388 
9*78376 
9.80202 
9.81882 
9.83461 
9.8493° 
9.86314 
9.87622 
9.88857 
9.90031 
9-9ii53 
9.92267 
9*93247 
9.94231 
9-95I73 
9.96085 
9 96942 

9.97818 
9.98632 
9.99427 
0.00200 
0.00945 
o.01669 
0.02373 
0.03064 
0.03733 
O 04383 
0.05015 
0.05638 
0,06245 
0.06839 
0.07412 
0.07898 
0.08533 
0.09081 
0.09615 
0.10131 
O. 10644 
O. I I 147 
0.11635 
0.12108 
0.12595 
0.13061 
0.13519 
0.1397° 
o. 14410 
0.14844 
0.15274 
0.15697 
0.16113 
0.16522 
0.16927 
o. 17322 
o T7713 
O. I 8099 
o. 18477 
0.18854 
0.19229 
0.19584 
0.19886 
0.20298 

7.3 
7.4 
7.5 
7.6 
7.7 
7.8 

7.9 
8,0 
8.1 
8 
8.3 
8.4 
8.5 
8.6 
8.7 
8.8 
8.9 
9 
9>[ 

9.2 
9.3 
9H 
9.5 
9.6 

9.7 
9.8 
9.9 
10 

11 
12 
!3 
I4 
*5 
16 
17 
18 
x9 
20 
21 
22 
23 
24 
25 
26. 
27 
28 
2 9 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
+4 

Log- of 
j—s —i,6 

O.2065 T 

O.20997 
0.21336 
o 21674 
0.22109 
0.22335 
0.22663 
0.22982 
0.23297 
0.23611 
o. 23923 
0.24229 
0.24532 
0.24832 
0.25128 
0.25422 
0.25709 
0.25995 
0.26281 
0.26560 
0.26839 
0.27116 
0.27387 
0.27656 
0.27921 
0.28186 
0.28450 
0.28709 

0.31170 
°*33425 
0.35488 
0.37420 
0.39235 
0.40926 
0.42521 
0.44028 
c*45439 
0.46776 
0.48044 
0.49262 
0'5°433 
° 51548 
0.52621 
0.53656 
0.54654 
0.55606 
0.56526 
°-57415 
0.58263 
0.59095 
0.59901 
0.60692 
0.61448 
0.62180 
0.62900 
0 63599 
0.64276 
°-64933 
°-6557i 

0.66200 
0.66811 
0.67413 

I.og. of 
V/ j—L\/ ^ 

45 
46 
47 
48 
49 
5° 
51 
52 

53 
54 
55 
56 
5? 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
9T 

92 
93 
94 
95 
96 
97 
98 
99 

100 

110 
120 
130 
14c 
150 
160 

0.67997 
0.68574 
0.69M5 
0.69688 
0.70226 
o 70749 
0.71265 
0.71767 
0.72263 
0.72746 
0.73223 
0.73695 
°-74I55 
0.74601 

75043 
0.75481 
0-75906 
0.76328 
0.76745 
0.77151 
0.78276 
0-77945 
°-7833 3 
0.787 »8 
0.79092 
0.79463 
0.79824 
0.80182 
°,8o536 
0.80882 
08123 £ 
0.81571 
0.81908 
0.82236 
0.82562 
0.82885 
0.83206 
0.83525 
°-83835 
0.84142 
0.84442 
0.84739 
0.85034 
0.8c 327 
o.85618 
0.85908 
086189 
0.86463 
0.86741 
0.87017 
o 87286 
0.87 C C2 
0.87818 
0.88076 
0.88338 
0.88593 

0.91014 
0.93212 
o 95236 
0.97109 
0.98843 
1.00466 

170 
180 
190 
200 
210 
220 
230 
240 
25O 
260 
270 
280 
290 
300 
3IC 
320 
33 
34° 
35° 
360 
370 
38c 
39° 
400 
+ 10 
420 
43° 
440 
450 
460 
470 
480 
490 
500 
5To 
520 
53° 
540 
55° 
560 
570 
580 
59° 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
73° 
740 
750 
760 
770 
780 
790 

Log. nf 
v's—L\/ 

I.OI983 
I.03410 
!.O475I 
1.06026 
!.07237 
I.08390 
I.O9489 
I.IO542 
1,1I553 
1.12 C23 
1*I3453 
I*I4345 
1.15204 
1.16035 
1.16838 
1.17612 
1.18363 
1.19092 
1.19803 
1.20490 
1.21158 
1.21806 
1.22435 
1.23048 
1.23647 
1.24232 
1.24805 
1.25360 
1.25903 
1.26433 
1.26951 
1.27461 
1.27957 
1.28445 
1.28923 
1.29391 
1.29851 
1*30300 

1.30740 
1.31172 
i*3i597 
1.32015 
1-32426 
1.32830 
1.33226 
J-336'4 
1*33997 
1*34373 
1*34743 
1-35108 
1-35468 
1-35823 
1.36170 
1-36513 
1.368c 1 
1.37185 
,"375I3 
I-37839 
1-38157 
1*38471 
1*38782 
1*39080 
|,3939I 

800 
810 
820 
830 
840 
850; 
860 
870 
880 
890 
900 
910 
920 
93° 
940 
95° 
960 
97° 
98c 
99 

too 

Log. of 
.—L\/ 

1102 
X 200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2 IOC 
2 200 
2 3 00 

2400 
2500 
2600^ 
2700 
280c 
290c 
3000 
3 ICC 
32°c 

33°° 
34°° 
35°° 
3600 
37°° 
380c 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
47°° 
4800 
4900 
500c 
5100 

1.39690 
1.39985 
1.40277 
1.40564 
1.40678 
1.41128 
1.41408 
1.41683 
I*4'953 
1.42220 
1.42487 
1.42746 
!.43005 
!.43263 
1-435*5 
1.43464 
1.44011 
1.44254 
1.44498 
1*44737 
,*449?6 

1.47223 
1.49269 
1.51148 
1.52885 
1.54497 
1.56014 
!.574x6 
!.58747 
I.60004 
1.6l 1 95 
I.62325 
1,63403 
I.64432 
I.65414 
I.66358 
I.67261 
I.68l 33 
I.6897 I 
I.69780 
I*7°558 

I*7,3I3 
1.72042 
1.72750 
1*73435 
1.74099 
1.74746 
!*75373 
1.75984 
1.76578 
1.77159 
1.77725 
1.78277 
1.78814 
1.79339 
1.79851 
1.80352 
1.80875 
1.8132 1 
1.81790 
1.82249 
1.82699 

Log of 
\/j—i. \/ s 4' 

3200 
53°° 
5400 
55°° 
5600 
57 
5800 
5900 
6000 
6100 
6200 
6300 
6400 
650c 
6600 
6700 
6800 
690 
7000 
7100 
7200 
73°° 
7400 
75°° 
7600 
7700 
78,00 
7900 
8000 
8100 
8200 
8300 
8400 
8500 
8600 
8700 
8800 
8900 
9000 
9100 
9200 
9300 
9400 
95°° 
9600 
9700 
9800 
9900 

loooo 
11000 
12000 
1300° 
14000, 
1500a 
l60OO 
I7OOO 
ISOOO 
I9OOO 
2000' 
21000 
22000 
23OOO 
24OCO 

1.83142 
1*83575 
I.84OO2 
I.8442 I 
I.84833 
1.85237 
1-85634 
1.86022 
I.86404 
I.86778 
1.87*46 
I.SJSOI 
I.87863 
I.88213 
1,88558 
I.88898 
I.89253 
I.89564 
I.8989I 
I.9O214 
1.90532 
I.9O845 
I*9II54 
1.91458 
1.91757 
1.92052 
1.92344 
1.92632 
1.92916 
I-93I97 
1 *9347 5 
1*93749 
1.94020 
1.94287 
1 *94551 
1.94811 
1.95069 
1*95324 
1*95576 
1.95826 
1.96073 ’ 
1.96317 
1.96559 
1.96797 
I*97°33 
1.97267 
1.97497 
1.97726 
1.97952 
2.00099 
2.02056 
2.03855 
2.05518 
2.07065 
2.08512 
2.09869 
2.11148 
2,12357 
2.13503 
2,14594 
2.15633 
2.16624 
2*17573 
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Table I, confifts of three columns. — Column l. entitled d, 

contains the hydraulic mean depths of any conduit in inches. 
This is fet down for every 10th of an inch in the firll to 
inches, that the anfwers may be more accurately obtained 
for pipes, the mean depth of which feldom exceeds three or 
four inches. The column is continued to 1 00 inches, which 
is fully equal to the hydraulic mean depth of any canal. 

Column 2. contains the logarithms of the values of 
4/d—0,1, multiplied by 307 ; that is, the logarithm of 

^c'](\/d— 0,1) . 
the numerator of the fra&ion' —  —1 ■ ■- m n 65. 4/ s — .L yT d“1 >f> 
of the article Rivers. 

Column 3. contains the products of the values of Vd—0,1 
multiplied by 0,3. 

Table Tl. confifts of two columns.—Column 1. entitled 
j, contains the denominator of the fraftion expreffing the 
flope or declivity of any pipe or canal; that is, the quo- 
tient of its length divided by the elevation of one extremity 
above the other. Thus, if a canal of one mile in length be 
three feet higher at one end than the other, then s is 
5280 

-T’=,75°- 
Columt. 2. contains the logarithms of the denominators 

of the abo^e mentioned fraftion, or of the different values of 
the quantity Vs __ L 

Thefe quantities were computed true to the third deci- 
mal place. Notwithftandihg this, the laft figure in about 
a dozen ot the firft logarithms of each table is not abfo- 
lutely cerUn to the neareft unit. But this cannot produce 
an error oft in 100,coo. 

lx amp les of the Ufe of thefe Tables. 

Example I. Water is brought into the city of Edin- 
burgh in feveal mains. One of thefc is a pipe of five inches 
diameter, die length of the pipe is 14,637 feet ; and the 
refervoir at Cmiilon is 44 feet higher than the refervoir 
into which it clivers the water on the Caftle Hill, ^uery, 
The number oiScotch pints which this pipe Ihould deliver 
in a minute ? 

] 

1. We have c——t — 1,25 inches. 
4 

The logarithm cor- 

refponding to th dt being nearly the mean between the 
logarithms correionding to 1,2 and 1,3, is 2.49472. 

14637 
— or 332»7* logarithm cor- 2. We have sz 

44 

Add tbog. of 20,08 
og. of 60'' 
log. of 51 or 25 
log. of 0.7854 

WOR 
Brought over 

Subtract the log. of 103,4 
Remains the log. of 228,8 pints 
Example 2. 
63- 

4-37394 
2.01431 

Wafer- 
workn 

. " . 2* 3 5943 
The canal mentioned in the article Rivers, 

_ }_ was 18 feet broad at the furface, and 7 feet at the 
bottom. It was 4 feet deep, and had a declivity of 4 inches 
in a mile. S^uery, i he mean velocity? 

1. The flant fide of the canal, correfponding to 4 feet 
deep and 5^ 
touched by 

projedfion, 
the water 
18 4- 7 

is 6,8 feet; therefore the border 
is 6,8 + 7 +6,8, =: 20,6. The 

area is 4 X —— 50 fquare feet. Therefore d = 

-1^ c— 2,427 feet, or 29,124 inches. The logarithm 

correfponding to this In TL able I. is 3’2i an<^ c^r- 

region for vifcidity from the third column of the fame 
Table is 1,58. 

2. The flope is one-third of a foot in a mile, or one foot 
in three miles. Therefore s is 15,840 ^ 
refpoqjding to this is 2.08280. 

3. From 3.2111 3 

Carry over 

The logarithm cor- 

refponding to thi in Table II. is had by taking propor- 
tional parts for te difference between the logarithms for 
j =: 3 20 and .r 01:40, and is 1.18533. 

3. From 2.4J.72 
Take 1.1333 
Remains 1.5939, the logarithm of 20,385 inches. 

4. In coluna 3,0? i’able I. oppofiteto 1,2 andr/oo 
j,3 are 0,3 -ad 031, of which the mean is 0,305 inches, 
the corredtii for vifcidity. 

5. Therere the velocity in inches per fecond is 20,385 
— 0,305, ' 20,08. 

6. l o oiin the Scotch pints per minute (each contain- 
ing 103,4+10 inches), multiply the velocity by 60, and 
this prodi by 5% and this by 0,7854 (the area of a 
circle whodiameter is 1), and divide by 103,4. Or, by 
logarithm! 

Subtract 
Remains 

2.08280 
1.12833 = 

Subtract for viicidity 
Vclocity/>fr fecond 

log. of 13,438 inches. 
1.38 

1.30276 
1.77815 
+39794 
9+9509 

4-37394 

1 

This velocity is confiderably fmaller than what was ob- 
ferved by Mr Watt. And indeed we oblerve, that in the 
very fmall declivities of rivers and canals, the formula is a 
little different. We have made leveral comparifons with a 
formula which is effentially the fame with Buat’s, and comes 
nearer in thefe cafes. Inllead of taking the hyperbolic lo- 
garithm of //s + 1,6, multiply its common logarithm by 
2j, or multiply it by 9, and divide the produ£t by 4 ; and 
this procefs is vaftly eafier than taking the hyperbolic lo- 
garithm. 

We have not, however, prefumed to calculate tables 
on the authority of our own obfervations, thinking too re- 
fpe&fully of this gentleman’s labours and obfervations. 
But this fubjeft will, ere long, be fully eftablifhed on a fe- 
ries of obfervations on canals of various dimenfions and de- 
clivities, made by feveral eminent engineers during the exe- 
cution of them. Fortunately Mr Buat’s formula is chiefly 
founded on obfervations on fmall canals ; and is therefore 
molt accurate in fuch works where it is moft neceffary, viz. 
in mill courles, and other derivations for working machi- 
nery. 

We now proceed to take notice of a few circumftances 
which deferve attention, in the conftrudtion of canals, in ad- 
dition to thole delivered in the article Rivers. 

When a canal or aqueduct is brought off from a bafon or 
larger ftream, it ought always to be widened at the entry, 
if it is intended for drawing off a continued ftream of wa- 
ter: For iuch a canal has a flope, without which it can have 
no current. Suppofe it filled to a dead level to the farther 
end. Take away the bar, and the water immediately be- 
gins to flow off at that end. But it is fome time before any 
motion is perceived at the head of the canal, during all 
which time the motion of the water is augmenting in every 
part of the canal; confequently the flope is increafing in, 
every part, this being the iole caufe of its flream. When 
the water at the entry begins to move, the fiope is fcarcely 
fenfible there ; but it fenfibly fteepens every moment with 
the increaie of velocity, which at laft attains its maximum 
relative to the flope and dimenfions of the whole canal; and 
this regulates the depth of water in every point down the 
ftream. When all has attained a ftate of permanency, the 
Hope at the entry rema.ns much greater than in any other 

5 U 2 part 
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Pnrt Pt ^ c.ana^ : ‘OJ1 this flope mud be fueh as will pro- 

^duce a velocity fufSeient for fupplying its train. 
And it muft be remembered, that the velocity which 

mutt be produced greatly exceeds the mean velocity corre- 
tponding teethe train of the canal. Suppofe that this is 
25 inches. i here mutt be a velocity of 30 inches at the 
lur-ace, as appears by the Table in the article Rivers, 
n bo. ibis mutt be produced by a leal fall at the en- 
try. 

In every other part the flope is fufficient, if it merely 
ferves to give the water (already in motion) force enough 
for overcoming the friAion and other refiftances. But'at 
the entry the water is Itagnant, if in a bafon, or it is mo- 
ving paft laterally, if the aqueduft is derived from a river ; 
and, having no velocity whatever in the direction of the ca- 
nal, it mult derive it from its flope. The water therefore 
which has acquired a permanent form in fuch an aqueduft, 
nruft neceflarily take that form which exaAly performs the 
offices requifite in its different portions. The furface re- 
mains horizontal in the bafon, as at KC (fig. 1.), till it 
comes near the entry of the canal A B, and there it acquires 
the form of an undulated curve CDE ; and then the furface 
acquires an uniform flope EF, in the lower part of the ca- 
nal, where the water is in train. 

If this is a drain, the difeharge is much lefs than might 
be produced by the fame bed if this hidden flope could be 
avoided.. If it is to be navigated, having only a very gentle 
llope in its whole length, this iudden flope is a very great 
imperfeAion, both by diminilhing the depth of water, wdiich 
might otherwife be obtained along the canal, and by ren- 
dering thepaffage of boats into the bafon very difficult, and 
the coming out very hazardous. 

All this may be avoided, and the velocity at the entry 
may be kept equal to that which forms the train of the ca- 
nal, by the Ample procefs of enlarging the entry. Suopofe 
that the water could accelerate along the Hopes of the 
canal, as a heavy body would do on a finely poliflied plane, 
ir we nowr make the width of the entry in its different parts 
inverfely proportional to the fiAitious velocities in thole 
parts, it is plain that the flope of the furface will be made 
parallel to that of the canal which is in train. 'I bis will 
require a form fomewhat like a bell or fpeaking-trumpet, 
as may ealily be ffiowm by a mathematical difeulhon. It 
would, however, be fo much evafated at the bafon as to oc- 
cupy much room, and it would be very expenfive to make 
fuch an excavation. But we may, at a very moderate ex- 
pence of money and room, make the increafe of velocity at 
the entry almoft infenfible. This fhould always be done, 
and it is not all expence : for if it be not done, the water 
wfill undermine the banks on each fide, becaufe it is moving 
very fwiftly, and will make an excavation for itfelf, leaving 
all the mud in the canal below. We may obferve this en- 
largement at the entry of all natural derivations from a ba- 
fon or lake. It is a very inftruAive experiment, to fill up 
this enlargement, continuing the parallel fides of the drain 
quite to the fide ©f the lake. We fhall immediately obferve 
the w'ater grow lhallowrer in the drain, and its performance 
will diminifh. Suppofing the ditch carried on with parallel 
fides quite to the fide of the bafon, if we build two walls 
or dykes from the extremities of thofe fides, bending out- 
wards with a proper curvature (and this will often be lefs 
coftly than widening the drain), the difeharge will be great- 
ly increafed. We have feen inftances where it was neatly 
doubled. 

'i he enlargement at the mouths of rivers is generally ow- 
ing to the fame caufe. The tide of flood up the river pro- 
duces a fuperficial flope oppoflte to that of the river, and 
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tliia widens die month. This is mod remarkable when the 
tides are high, and the river has little flope. 

Arter this great fall at the entry of a canal, in which all' 
the filaments are much accelerated, and the inferior ones 
mod of all, things take a contrary turn. The water, by 
rubbing on the bottom and the fide«, is retarded; and there, 
fore the feAion muff, from being fhallow, become a little 

ai'^ ^ fnrface will be convex for fome diflance till all comes into train. When this is eilablifhed, the 
liiaments neareft the bottom and fide are moving flovveff 
and the furface (in the middle efpecially) retains the great- 
eff velocity, gliding over the reff. The velocity in the 
canal, and the depth of the feAion, adjuft them Telves in fuch 
a manner that the difference between the furface of the ba- 
fon and the furface of the uniform feAion of the canal cor- 
refponds exaAly to the velocity. _ Thus, if this be obferved 
to be two feet in a fecond, the difference of height will be 
tV^8 an inch. 

All the praAical queftions that are of confiderable impor- 
tance refpefting the motion of water in aqueduAs, may be 
eaiily, though not elegantly, folved by means of the tables. 

But it is to be remembered, that thefe tables relite only 
uniform motion, that is, to water that is in train, 

Witt, 
work 

to 
and where the velocity fuffers no change by lengtlening the 
conduit, provided the flope remain the fame. ' I. is much 
more difficult to determine what will be the vdocity, &c. 
in a canal of which nothing is given but the form, and flope, 
and depth of the entry, without faying how deep the water 
runs in it. And it is here that the common d'Arines of 
hydraulics are moft in fault, and unable to tesdi us how 
deep the water will run in a cana.l, though the dpth of the. 
bafon at the entry be perfeAly known. Rtween the 
part of the canal which is in train and the bafo* there is an 
interval where the water is in a ffate of acceleation, and is 
afterwards retarded. 

'The determination of the motions in this nterval is ex- 
ceedingly difficult, even in a reAangular canal it was one 
great aim of Mr Buat’s experiments to afertain this by 
rneafnring accurately the deptlr of the water. But he found 
that when the fibpe was but a very few incts in the whole 
length oi his canal, it was not in train forvant of greater 
length ; and when the flope was ftill lefs, tb fmall fraAions 
of an inch, by which he was to judge of ie variations of 
depth, could not be meafured with fufheiei: accuracy. It 
would be a moft defirable point to determe the length of 
a canal, whole flope and other dimenfionsire given, which 
will bring it into train ; and what is tlr ratio which will 
then obtain between the depth at the erry and the depth 
which will be maintained. Till this be site, the engineer 
cannot afeertain by a direA procefs whatquantity of water 
will be drawn off from a relervoir by a gen canal. But as 
yet this is out of our reach. Experimere, however, are in 
view which will promote the inveftigatioj 

But this and iimilar queftions are of fucWmportance, 
that we cannot be faid to have improved tiydr'dics, unlels 
we can give a tolerably precife anfwer. Th'iyve can do 
by a fort of retrograde procefs, proceeding oilhe princi- 
ples of uniform motion eftablifhed by the Chaier Buat. 
We may fuppofe a train maintained in the canaand then 
examine whether this train can be produced by i fall that 
is poflible at the entry. If it can, we may be (tain that 
it is fo produced, and our problem is folved. 

We fhall now point out the methods of anfving fome 
chief queftions of this kind. 

Que/l. 1. Given the flope s and the breadth -of a ca- 
nal, and the height H of the furface of the ur in the 
bafon above the bottom of the entry, t© find t depth b, 

anT 
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and velocity V of the dream, and the quantity of water H 
Qwhich is difchar ^ed ? 

i'he chief difficulty is to find the depth of the dream 
where it is in train. For this end, we may fxmplify the hy- 
draulic theorem of uniform motion in iF 59. of the article 

v/ N gd 

inches) acquired in a fecond by falling, d is the hydraulic 
mean depth, and y'S hands for y'S — L V/S-f-i,6. N is 
a number to be fixed by experiment (fee Ruver, n° 53.) 

River; making V where g is the velocity (in j^ct ^ and 
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: H ; l\ and h will be exceedingly near the truth.. The Wat?r- 

realon is obvious. _ , 
Quejl. 2. Given tire difcharge (or quantity to be furnifh- 

ed in a fecond) CG the height H of the bafon above the 
bottom of the canal, and the Hope, to find the dimenfions 
of the can?.l 

depth and mean width. It is plain 

depending on the contraction or obftruction fuftained at the 
entry of the can?.l, and it may in mod common cafes be ta- 
ken — 244; fo that may be fomewhat lefs than 
307. To find it, we may begin by taking for our depth 
of dream a quantity h, fomewhat fmailer than H the height 
of the furface of the bafon above the bottom of the canal. 
With this depth, and the known width w of the canal, we 
can find the hydraulic depth d (River, n° 48). I hen wich 

1 ? (I 
y'd and the Hope find V by the Table: make this V- • 

This 
Va/S 

\/S 
Ng 

=rhl — h. Flence we deduce hi H7®+,)-2H) 

/ 8 H 
V 

Jr( ^ (2<:/s + 1)—2H). 

y be the 

X-J’ 
of y in terms of x. 

that the equation 

tained from the equation 

v'S 

This value of is fuffici- gives v in ^ 

ently exa£f ; for a fmall error of depth hardly affcCfs the 
hydraulic mean depth. 

After this preparation, the expreffion of the mean velo- 
/<w h 

__   _ w 7 h. The height 

N g / •vo h \ 
which will produce this velocity is ^ '(Jq ^ow 

this is the dope at the entry of the canal which produces 
the velocity that is afterwards maintained againft the ob- 
itru&ions by the dope of the canal. It is therefore 

If there be 

V 2 G V'H — x will give a value 

Compare this with the value of y oh- 

S-~ /ZUl. This 
x y ^ -f- 2 -v 

will give an equation containing only x and known quan- 
tities. But it will be very complicated, and we mud 
have recourfe to an approximation. This will be bed un- 
detit ood in the form of an example. 

Suppofe the depth at the entry to be 18 inches, and 
the dope ToVo* Bet 1200 cubic feet of water per mi- 
nute be the quantity of water to be drawn off, for work- 
ing machinery or any other purpofe ; and let the canal be 
fuppofed of the belt form, recommended in n°69. of the ar- 
ticle River, where the bafe of the doping fide is -fds of 
the height. 

W , 
The dighted condderation will diow us that if -— be 
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taken for the height producing the velocity, it cannot ex- 
ceed 3 inches, nor be Ids than 1. Suppote it — 2, and 
therefore the depth of the dream in the canal to be 16 
inches; find the mean width of the canal by the equation 
   

/3°7 in which Q is 20 cu- 
'-7-0,3) 

co contraction at the entry, £ =: G and —q = ". 
Having thus obtained the depth h of the dream, we 

obtain the quantity of water by combining this with the 
width w and the velocity V. 

But as this was but an approximation, it is neceffary to 
examine whether the velocity V be poffible. This is very 
eafy. It mud be produced by the fall H — h. We fhall 
have no occadon for any correction of our di d affumption, 
if h has not been extravagantly erroneous, becauie a fmall 
midake in h produces almoft the fame variation in d. The 
ted of accuracy, however, is, that />, together with the 
height which will produce the velocity V, mud make up 
the whole height H. Affuming h too fmall leaves H — h 
too great, and will give a fmall velocity V, which requires a 
fmall value of FI—h. The error of H — A therefore is 
always greater than the error we have committed in our 
fird affumption. Therefore when this error of H — h is 
but a trifle, Rich as one-fourth of an inch, we may red fa- 
tisfied with our anfwer. 

Perhaps the eafied procefs may be the following : Sup- 
pole the whole dream in train to have the depth H. The 
velocity V obtained for this depth and Hope by the Table 
requires a certain productive height u. Make y'H : 

bic feet (the 60th part of 1200), v/S is = 28,153^ 
— \/icoo — L ■V/ 1000 -f- 1,6, and h~ 16. This gives 
to =5, $2 feet. The fedtion feet, and V = 
32,6 inches. This requires a fall of 1,5 2 inches indead of 
2 inches. Take this from 18, and there remains 16,4«, 
which we fhall find not to differ Toth of an inch from the 
exadt depth which the water will acquire and maintain. 
We may therefore be fatisfied with affuming 5,36 feet as 
the mean width, and 3,53 feet for the width at the bot- 
tom. 

This approximation proceeds on this confideration, that 
when the width diminifhes by a fmall quantity, and in the 
fame proportion that the depth increafes, the hydraulic mean 
depth remains the fame, and therefore the velocity alfo re- 
mains, and the quantity difeharged changes in the exadl 
proportion of the fedfion. Any minute error which may 
refult from this fuppofition, may be corredted by increafing 
the fall producing the velocity in the proportion of the firit 
hydraulic mean depth to the mean depth correfponding to 
the new dimenfions found for the canal. It will now 
become 1,53, and V will be 32,72, and the depth will 
be 16,47. ^ie quantity dilcharged being divided by V, 
will give the fedfion 222 7,335 feet, from which, and the new 
depth, we obtain 5,344 for the width. 

This and the foregoing are the mofl: common queftions 
propofed to an engineer. We afferted with iome confidence 
that few of the profeflion are able to antwer them with to- 
lerable preeifion. We cannot offend the profeflional gentle- 
men by this, when we inform them, that the Academy of Sci- 
ences at Paris were occupied during feveral months with an 
examination of a plan propofed by M. Parcieux, for bring- 
ing the waters of the Yvette into Paris ; and after the mofl 
mature confideration, gave in a report of the quantity of 
4. _ water 
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water which M. De Parcieux’s aqueduS; would yield, and 
that their report has been found erroneous in the proportion 
oi at lea It 2 to ^ : I'or the waters have been brought in, 
and exceed the report in this proportion. Indeed long af- 
ter the giving in tire report, M. Perronet, the mod celebra- 
ted engineer in France, affirmed that the dimenfions propo- 
fed were much greater than were neceffary, and faid, that 
an aqueduft of yt feet wide, and deep, with a (lope of 
i 5 inches in a thoufand fathoms, would have a velocity of 
1 2 or t 3 inches per fecond, which would bring in all the 
water furniftied by the propofed fources. The great di- 
minution of expence occahoned by the alteration encoura- 
ged the community to undertake the work. It was accor- 
dingly begun, and a part executed. The water was found 
to run with a velocity of near 19 inches when it was 3 I: 
feet deep. M. Perronet founded his computation on his 
own experience alone, acknowledging that he had no theory 
to inftruft him. The work was carried no farther, it be- 
ing found that the city could be fupplied at a much fmaller 
expence by Iteam-engines eredled by Boulton and Watt. 
But the fafts which occurred in the partial execution of the 
aqueduft are very valuable. If M. Perronet’s aqueduft be 
examined by our general formula, s will be found cz; 
and d =z 18,72, from which we deduce the velocity rx; i8-p 
agreeing with the obfervation with ailonifhing precifion. 

The experiments at Turin by Michaelotti on canals were 
very numerous, but complicated with many circumftances 
which would render the difeuffion too long for this place. 
When cleared of thefe circumftanccs, which we have done 
with fcrupnlous care, they are alfo abundantly conformable 
to our theory of the uniform motion of running waters. 
But to return to our fubjedt: 

Should it be required to bring off at once from the ba- 
fon a mill courfe, having a determined velocity for driving 
an under-fhot wheel, the problem becomes eafkr, becaufe 
the velocity and flope combined determine the hydraulic 
mean depth at once ; and the depth of the ftream will be 
had by means of the height which muft be taken for the 
whole depth at the entry, in order to produce the required 
velocity. 

In like manner, having given the quantity to be difehar- 
ged, and the velocity and the depth at the entry, we can 
find the other dimenfions of the channel ; and the mean 
depth being found, we can determine the flope. 

When ■ he flope of a canal is very fmall, fo that the depth 
of the uniform ftream differs but a little from that at the en- 
try, the quantity difeharged is but fmall. But a great ve- 
locity, requiring a great fall at the entry, produces a great 
diminution of depth, and therefore it may not compenfate 
for this diminution, and the quantity difeharged may be 
fmaller. Improbable as this may appear, it is not demon- 
Ilrably falfe; and hence we may fee the propriety of the fol- 
lowing 

Quejlion 3. Given the depth H at the entry of a rectan- 
gular canal, and alfo its width w, required the flope, depth, 
and velocity, which will produce the greatefl poflible dii- 
charge ? 

Let x be the unknown depth of the ftream. H — x is 
the produAive fall, and the velocity is — x. 
This multiplied by w x will give the quantity difeharged. 
Therefore iu x v'z G v'H — x muft be made a maxi- 
mum. The common procefs for this will give the equation 
2 H = 3 w, or x = H. The mean velocity will be V2G 

be y w H, and the difeharge = 
w H 
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Vy H; the feCtion will 

1 G w H v'y H, and d~- w -f- 4 FT With thefe 

data the flope is eafily had by the formula for uniform moN 
tion. 

If the canal is of the trapezoidal form, the inveftigation 
is more troublefome, and requires the refolution of a cubic 
conation. 

It may appear ftrange that increafing the flope of a ca- 
nal beyond the quantity determined by this problem can di- 
minifh the quantity of water conveyed. But one of 
thefe two things muft happen ; either the motion will 
not acquire uniformity in fuch a canal for want of length, 
or the difeharge muft diminifh. Suppofing, however, 
that it could augment, we can judge howr far this can 
go. Let us take the extreme cafe, by making the canal 
vertical. In this cafe it becomes a Ample weir or wafte- 
board. Now the difeharge of a wafteboard is \ 2 G TO 

3 JL . 
(i 1 — (j; h)z. The maximum determined by the prece- 
ding problem is to that of the wafteboard of the fame di- 
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menflons as H H : H T — (~ H)\ or as H -yAf H : 
H -y/H — f H V/-j- H, rr 5773 : 6465, nearly = 9 : 10. 

Having given the dimenfions and flope of a canal, we 
can diicover the relation between its expenditure and the 
time ; or we can tell how much it will fink the furface of a 
pond in 24 hours, and the gradual progrefs of this effeft ; 
and this might be made the fubjeft of a particular problem. 
But it is complicated and difficult. In cafes where this is 
an interefting objeft, we may folve the queftion with fuffi- 
cient accuracy, by calculating the expenditure at the begin- 
ning, fuppofing the bafonkept full. Then, from the known 
area of the pond, we can tell in what time this expenditure 
will fink an inch ; do the fame on the luppofition that the 
water is one-third lower, and that it is two-thirds lower 
(noticing the contra&ion of the furface of the pond occa- 
fioned by this abftradtion of its waters). Thus we fhall ob- 
tain three rates of diminution, from v/hich we can eafily de* 
duce the defired relation between the expenditure and the time. 

Aquedutts derived from a bafon or river are commonly 
furnifhed with a fluice at the entry. This changes exceed- 
ingly the ftate of things. The flope of the canal may be 
precifely fuch as will maintain the mean velocity of the wa- 
ter which paffes under the fluice; in which cafe the depth 
of the ftream is equal to that of the fluice, and the velocity 
is produced at once by the head of water above it. But if 
the flope is lefs than this, the velocity of the ifiuing water is 
diminifhed, and the water muft rile in the canal. This muft 
check the efflux at the fluice, and the water will be as it 
were ftagnant above what comes through below it. It is 
extremely difficult to determine at what precife flope the 
water will begin to check the efflux. The contraction at 
the lower edge of the board hinders the water from attain- 
ing at once the whole depth which it acquires afterwards, 
when its velocity diminifhes by the obftruCtions. While 
the regorging which thefe obftructions occafion does not 
reach back to the fluice, the efflux is not affe&ed by it.— 
Even when it does reach to the fluice, there will be a lefs 
depth immediately behind it than farther down the canal, 
where it is in train ; becaufe the fwift moving water which 
is next the bottom drags with it the regorged water which 
lies on it: but the canal muft be rapid to make this diffe- 
rence of depth fenfible. In ordinary canals, with moderate 
flopes and velocities, the velocity at the fluice may be fafely 
taken as if it were that which correfponds to the difference of 
depths above and below the fluice, where both are in train. 

Let therefore H be the depth above the fluice, and h the 
depth in the canal. Let e be the elevation of the fluice 
above the foie, and let b be its breadth. The difeharge 
3 will 
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h V'2 G for the fluicrj and w h 
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for the canal. Thefe muft be the fame. 

s 

Li to the ordinaiy fur face of the water, • 

W -f* 2 ^ 

This gives the equation e l h 2 Cr — ’W h 

/ containing the folution of all the queltions 
hj w -}- 2 h 
which can be propofed. The only uncertainty is in the 
quantity G, which expreffes the velocity competent to the 
paffage of the water through the orifice, circumftanced as 
it is, namely, fubjefited to contradion. This may be re- 
gulated by a proper form given to the entry into this ori- 
fice. The contraction may be almoft annihilated by making 
the matonry of a cycloidal form on both tides, and alfo 
at the lower edge of the tluice-boaid, fo as to give the ori- 
fice a form refembling fig. 5. D, in the article Rivers. If 
tire flurce is thin in the face of a bafon, the contraction will 
reduce 2 G to 296. If the fiuice be as wide as the canal, 
2 G will be nearly 500.. 

Quejlion 4. Given the head of water in the bafon H, the 
breadth b, and elevation e of the tluice, and the breadth w 
and tlope s of the canal, to find the depth b of the Itream, 
the velocity, and the difcharge ? 

We mutt (as in Quejtion 2.) make a firll fuppofition for 
h, in order to find the proper value of d. Then the equa- 
  ,  v'NT . , Ge'b's 

b V'H — b V 2 & — iv h ——S gives 0 tion c 
fGe*b ls H 

N.? d 
+ 

/Ge2b2s\J 

W2 d) 

w2 N gd 

If this-value fir all 

which ex- 

differ confiderably from the one which we affumed in order 
to begin the computation, make ufe of it for obtaining a 
new value of d, and repeat the operation. We thall rarely 
be obliged to perform a third operation. 

The following is of frequent ufe : 
Quefton 5. Given the dimenfions and the Hope, with the 

velocity and difcharce of a river in its ordinary ftate, re- 
quired the area or feCtion of the fiuice which will raife the 
waters to a certain height, ftill allowing the fame quantity 
of water to pafs through ? Such an operation may render 
the river navigable for fmall craft or rafts above the fiuice. 

The problem is reduced to the determination of the fize 
of orifice which will difcharge this water with a velocity 
eomoetent to the height to which the river is to be raifed; 
only we muft take into confideration the velocity of the wa- 
ter above the fiuice, confidering it as produced by a fall 
which makes a part of the height productive of the whole 
velocity at the lluice. Therefore H, in our inveftigation, 
muft contift of the height to which we mean to raife the 
waters, and the height which will produce the velocity with 
which the waters approach the fiuice : or the depth of 
the flream, is the ordinary depth of the river. Then (ufing 

*iv h g dy 
the former fymbols) we have e b G~ ( H~—~F) :=~ 

CL _ 
v/2G(H-/j)* 

If the area of the fiuice is known, and we would learn 
the height to which it will raife the river, we have H — b 

(V 
~~ TgT2X* ^°r t^ie exPi e®on t^e rife of the water 
above its ordinary level. But from this we muft take the 
height which would produce the velocity of the river ; fo 
that if the fiuice were as wide as the river, and were raifed 

iGe'b 
preffes the height that produces the velocity under the fiuice, 
muft be equal to the depth of the river, and H—h will be 

The performance of aqueduCt drains is a very important 
thing, and merits our attention in this place. While the 
art of managing waters, and of conducting them fo as to 
anfwer our demands, renders us very important fervice by 
embellifhing our habitations, or promoting our commercial 
intercourfe, the art of draining creates as it were new 
riches, tertilizing tradts of bog or marfh, which was not 
only ufelefs, but hurtful by its unwholefome exhalations, 
and converting them into rich paftures and gay meadows. 
A wild country, occupied by marfhes which are inaccefiible 
to herds or flocks, and ferve only for the haunts of water- 
fowls, or the retreat of a few poor fifhermen, when once it is 
freed from the waters in which it is drowned, opens its lap 
to receive the moft precious feeds, is foon clothed in the 
richeft garb, gives life and abundance to numerous herds, 
and never fails to become the delight of the induft- 
rious cultivator who has enfranchifed it, and is attached 
to it by the labour which it coft him. In return, it pro- 
cures him abundance, and fupplies him with the means of 
daily augmenting its fertility. No fpecies of agriculture 
exhibits fuch long, continued, and progreffive improvement. 
New families flock to the fpot, and there multiply; and 
there nature feems the more eager to repay their labours, 
in proportion as fhe has been obliged, againft her will, to 
keep her treafures locked up for a longer time, chilled by 
the waters. The countries newly inhabited by the human 
race, as is a great part of America, efpecially to the fouth- 
ward, are ftill covered to a great extent with marfhes and 
lakes ; and they would long remain in this condition, if po- 
pulation, daily making new advances, did not increafe in- 
duftry, by multiplying the cultivating hands, at the fame 
time that it increafes their wants. The Author of this 
beautiful world has at the beginning formed the great maf- 
fes of mountain, has fcooped out the dales and floping 
hills, has traced out the courfes, and even formed the beds 
of the rivers : but he has left to man the care of making 
his place of abode, and the field which muft feed him, dry 
and comfortable. Tor this talk is not beyond his powers, 
as the others are. Nay, by having this given to him in 
charge, he is richly repaid for his labour by the very ftate 
in which he finds thofe countries into which he penetrates 
for the firft time. Being covered with lakes and forefts, 
the juices of the foil are kept for him as it were in referve. 
The air, the burning heat of the fun, and the continual 
waftiing of rains, would have combined to expend and dif- 
fipate their vegetative powers, had the fields been expofed 
in the fame degree to their a&ion as in the inhabited and 
cultivated countries, the moft fertile moulds of which are 
long fince lodged in the bottom of the ocean. All this 
would have been completely loft through the whole extent 
of South America, had it not been protetled by the fo- 
refts which man muft cut down, by the rank herbage which 
he muft burn, and by the marfh and bog which he muft: 
deftroy by draining. Let not ungrateful man complain of 
this. It is his duty to take on himfelf the talk of opening 
up treafures, preferved on purpofe for him with fo much 
judgment and care. If he has difeernment and fenfibility, 
he will even thank the Author of all good, who has thus 
hufbanded them for his ufe. He will co-operate with his 
beneficent views, and will be careful not to proceed by 
wantonly fnatching at prelent and partial good, and by 
picking out what is moil eafily got at, regardlefs of him 

who 
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who 5s to come afterwards to uncover and extradl the re- 
mainlng ilches of the ground. A wife adminiftration of 
Aich a country will think it their duty to leave a juft' fhare 
of this inheritance to their defcendants, who are entitled to 
expeft it as the laft legatees. National plans of cultivation 
fhould be formed on this principle, that the fteps taken by 
the prefent cultivators for realizing part of the riches of the 
infant country fhall not obftrudt the works which will af- 
terwards be neceffary for alfo obtaining the remainder. This 
is carefully attended to in Holland and in China. No man 
is allowed to conduct the drains, by which he recovers a 
piece of marfti, in fuch a way as to render it much more 
difficult for a neighbour, or even for his own fucceffor, to 
drain another piece, although it may at -orefent be quite 
inacceffible. There remains in the middle of the moft cul- 
tivated countries many marfhes, which induftry has not yet 
attempted to drain, and where the legiflature has not been 
at pains to prevent many little abufes which have produced 
elevations in the beds of rivers, and rendered the complete 
draining of iome fpots impoffible. Adminiftration ftiould 
attend to fuch things, becaufe their cenfequences are great. 
The fciences and arts, by which alone thefe difficult and 
coftly jobs can be performed, ffiould be protected, encou- 
raged, and cherifhed. It is only from fcience that we can 
obtain principles to diredt thefe arts. The problem of drain- 
ing canals is one of the moft. important, and yet has hardly 
ever occupied the attention of the hydraulic fpeculatift. 
We apprehend that Mr Boat’s theory will throw great 
light on it ; and regret that the very limited condition of 
our prefent Work will hardly afford room for a flight fketch 
of what may be done on the fubjedf. We fhall, however, 
attempt it by a general problem, which will involve moft 
of the chief circumftances which occur in works of that 
kind. 

QneJ}. 6. Let the hollow ground A (fig. 2.) be inun- 
dated by rains or fprings, and have no outlet but the ca- 
nal AB, by which it difeharges its water into the neigh- 
bouring river BCDE, and that its furface is nearly on a 
level with that of the river at B. It can only drain 
when the river finks in the droughts of fummer ; and even 
if it could then drain completely, the putrid marfh would 
only be an infedting neighbour. It may be propofed to 
drain it by one or more canals ; and it is required to deter- 
mine their lengths and other dimenfions, fo as to produce 
the befl effedts? 

It is evident that there are many cfrcumftances to deter- 
mine the choice, and many conditions to be attended to. 

If the canals AC, AD, AE, are refpedtively equal to 
the portions BC, BD, BE, of the river, and have the fame 
Hopes, they will have the fame difeharge : but they are not 
for this reafon equivalent. The long canal AE may drain 
the marfh completely, while the fhort one AC will only do 
it in part; becaufe the difference of level between A and C 
is but inconfiderable. Alfo the frefhes of the river may 
totally obftrudt the operation of AC, while the canal AE 
cannot be hurt by them, E being fo much lower than 
C. Therefore the caaal muft be carried fo far down the 
river, that no frefhes there fhall ever raife the waters in the 
canal fo high as to reduce the Hope in the upper part of it 
to fuch a level that the current fhall not be fufficient to 
carry off the ordinary produce of water in the marfh. 

Still the problem is indeterminate, admitting many iolu- 
tions. This requifite difeharge may be accompliflied by a 
fhort but wide canal, or by a longer and narrower. Let 
tis firft fee what folution can be made, fo as to accomplifh 
our purpofe In the mofl economical manner, that is, by- 
means of the fmalleft equation.—We fhall give the folution 
in the form of an example. 
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Suppofe that the daily produce of rains and fprings raifes 

the water inch on an area of a fquare league, which gives 
about 120,000 cubic fathoms of water. X.et the bottom 
of the bafon he three feet below the furface of the frefhes 
in the river at B in winter. Alfo, that the flope of the 
rwer is 2 inches in 100 fathoms, or T^0-dth, and that the 
canal is to be 6 feet deep. 

1 he canal being fuppofed nearly parallel to the river, it 
muft be at lead 1800 fathoms long before it can be admit- 
ted into the river, otherwife the bottom of the bog will he 
lower than the mouth of the canal; and even then a hun- 
dred or two more fathoms added to this will give it fo 
little flope, that an immenfe breadth will be neceffary to 
make the difeharge with fo fmall a velocity. On the other 
hand, if the flope of the canal be made nearly equal to that 
of the river, an extravagant length will be neceflary before 
its admiffion into the river, and many obftacles may then 
intervene. And even then it muft have a breadth of 13 
feet, as may eafily be calculated by the general hydraulic 
theorem. By receding from each of thefe extremes, we 
fhall diminifh the expence of excavation. Therefore, 

Let x and y be the breadth and length, and h the depth 
(6 feet), of the canal. Let y be the depth of the bog be- 
low the furface of the river, oppofite to the bafon, 13 the 

difeharge in a iecond, and — the flope of the river. We 

muft make /> xy a minimum, or x y y x — 0. 
The general formula gives the velocity 

n g {V d — ^.’j I ) 
Thl8WOuld v = \/ s ■ 

give x andy ; but the logarithmic term renders it very com- 

plicated. We may make ufe of the fimple form V = 
  y/ S 

making V Ny nearly 2 y b. This will be fufficiently exa£t 
for all cafes which do not deviate far from this, becanie 
the velocities are very nearly in the fubduplicate ratio of the 
Hopes. 

To introduce thefe data into the equation, recolledl th 
D hx 

V = 7—: d = —;——r. As to S, recoiled! that the at 
ca- h x’ u x 2 b' 

nal being fuppofed of nearly equal length with the river, 
y • ■ '. y — will exprefs the whole difference of height, and — — <7 is a -a * 
the difference of height for the canal. This quantity being 

y 
divided by y, gives the value of g — Therefore 

the equation for the canal becomes v^N^ 

— 9 
N g q b 

x -p 2 h 
xJ 

Hence we deducey = N^ b 
a 

3 "Hgqhx^x 

■I32 (x-B 2-^) 

and y — N c b' x • 

N 

D2(* + 2£) 

N £ ^ ^ DC- . / 3 In p-»3 \ 
*(——-DV 

/N v b3 x3 ,. V 
(——-D (*+2A)) 

If wc fubflitute thefe 

Water, 
Works, 

values in the eqation y x + xy =r o, and reduce it, we ob- 
tain finally, 

N ^3 * 3 

aD 2 3 x 

If 
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If wc refolve this equation by making Nj- = (296) 

'B7616 inches; ^ = 72, - = xd'^o» an(^ ^ = 5r^400> we 

D 
obtain x = 392 inches, or 32 feet 8 inches, and ^ or V 

— 18,36 inches. Now, putting thefe values in the exacl 
formula for the velocity, we obtain the Hope of the cana , 
which is nearly 0,62 inches in rco fathoms 

Let / be the length of the canal in fathoms. 

Ver 

As the ri 
2 / 

has 2 inches fall in 100 fathoms, the wnole fall is 100 

&nd that of the canal is 
0,62/ 

100 The difference of thefe two 

mull be 2 feet, which is the difference between the river and 
/2 — 0,62^ 

the entry of the canal. We have therefore ^ joo~ j 
■— inches. Hence / ~ 2604 fathoms ; and this miuti- 
plied by the feftion of the canal gives 14177 cubic fathoms 
of earth to'be removed. ' . 

This may furely be done, in mof! cafes, for eight mil- 
lings each cubic fathom, which does not amount to 60001. 
a very moderate fum for completely draining of nine fquare 
miles of country. 

In order to judge of the importance of this problem, we 
have added two other canals, one longer and the other 
fhorter, having their widths and Hopes fo adjufted as to 
enfure the fame performance. 
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to it, their junftion mud be fo far from the bafon, that the 
fwell occafioned by raifing its waters nearly 4- more (viz. 
in the fubduplicate ratio of 1 to 2) may not reach back to 
the bafon. 

This obfervation points out another method of econo- 
my. Inftead of one wide canal, we may make a narrower 
one of the whole length,, and another narrow one reaching 
part of the way, and communicating with the long canal 
at a proper diftance from the bafon. l>ut the lower extie- 
mity will now be too fhallow to convey the waters of both. 
Therefore raii'c its banks by ufing the earth taken from its 
bed, which mud at any rate be difpofed of. 1 bus the wa- 
ters will be conveyed, and the expence, even ot the lower 
part of the long canal, will fcarcely be increafed. 

Thefe obfervations mud fuffice for an account of the ma- 
nagement of open canals ; and we proceed to the confuie- 
ration of the conduit of water in pipes. 

Water- 
works. 

Width. 
Feet. 
42 
32t 
21 

We have 
fimple date 

Velocity. 
Inches. 
14,28 
18,36 
28,57 

Slope. Length. Excavation. 

2221 
2604 
7381 

15547 
I4J 77 
25833 

-r-s-rrs 
r-i&s* t 

confidered this important problem in its mod 
If the bafon is far from the river, fo that the 

drains are not nearly parallel to it, and therefore have leis 
Hope attainable in their courfe, it is more difficult. Per- 
haps the bed method is to try two very extreme cafes and 
•a middle one, and then a fourth, nearer to that extreme 
which differs lead from the middle one in the quantity of 
excavation. This will point out on which fide the mini- 
mum of excavation lies, and alfo the law by which it di- 
miniff.es and afterwards increafes. Then draw a line, on 
which fet off from one end the lengths of the canals. . At 
each length ereft an ordinate reprefenting the excavation ; 
and draw a regular curve through the extremities of the 
ordinates. From that point of the curve which is neared 
to the bafe line, draw another ordinate to the bafe. This 
will point out the bed length of the canal with fufficient 
accuracy. The length will determine the Hope, and this 
will give the width, by means of the general theorem. 
jV. B. Thefe draining canals mud always come off from 
the bafon with evafated entries. This will prevent the lofs 
of much fall at the entry. 

Two canals map fometimes be neceffary. In this cafe 
expence may frequently be faved, by making one canal flow 
into the other. This, however, mud be at tuch a diftance 
from the bafon, that the fwell produced in the other by 
this addition may not reach back to the immediate neigh- 
bourhood of the bafon, otherwife it would impede the per- 
formance of both. For this purpofe, recourfe muft be had 
to the problem hi. in n° 104. of the article River. We 
mud. here obferve, that in this refpedt canals differ exceed- 
ingly from' rivers : rivers enlarge their beds, fo as always 
to convey everyr increafe of waters ; but a canal may be gor- 
ged through its whole length, and wiil then greatly dimi- 
nifh its dilcharge. In order that the lower extremity of a 
canal may coavey the waters, of an eaual canal admitted-m- 
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This is much more fimple and regular, and the general 
theorem requires very trilling modifications for adapting 
it to the cafes or q’uedions that occur in the pra&ice of the 
civil engineer. Pipes are always made round, and there- 
fore d is always |thof the diameter. The velocity of water 

307 {\/ d— 0,1) 
in a pipe which is in train, is = V, = ^TZTl 

/3°7 
—o,3 (v^ — Oj1) or = (y'd 0,1) ^^TTZTl y'TdjTTgi 

— °»3)- 
The chief quedions are the following: 
6)ueji. 1. Given the height H of the refervoir above the 

place of delivery, and the diameter and length of the pipe, 
to find the quantity of water difeharged in a fecond ? 

Let L be the length, and h the fall which would produce 
the velocity with which the water enters the pipe, and 
actually flows in it, after overcoming all ohdruftions. This 

may be expreffed in terms of the velocity by G- de- 

noting the acceleration of gravity, correfponding to the 
manner of entry. When no methods are adopted ior faci- 
litating the entry of the water, by a bell fhaped funnel or 
otherwife, 2 G may be affumed as = 5op inches, or 42 
feet, according as we meafure the velocity in inches or feet. 

V1 

j    
The flone is - » = 2 which mud be put into the 

' L 
general formula. This would make it very complicated. 
We may fimplify it by the confideration that the velocity 
is very Imall in comparifon of that arifing from the height 
FI : conlequentW h is very fmall. Alfo, in the fame pipe, 
the refidances are nearly in the duplicate ratio of the ve- 
locities when thefe are fmall, and when they differ little 

L 
among themfelves. Therefore make b — ^ , taking h by 

guefs, a very little lefs than I~I. i hen compute the mean 
velocity v corretponding to thefe data, or take it from the 

table. If £ 4- be — FI, we have found the mean ve- ‘ 2 G 
locity V =: -u. If not, make the following proportion : 

1! 2 V1 V2 

h i —7^ — 11 — : YQ 

h d" 

2 G 

<v1 

2G: 

which is the fame with this 

- H ; V2, and V* is = h -I" Ig* 
H 

2 G ^ + xi 
iQ 

•u 2 2 GH 
•y 2 ff- 2 G 

5X If 
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If the pipe has any bendings, they nauft be calculated for 

in the manner mentioned in the article River, n° 101 ; and 
the head of water neceffary for overcoming this additional 

V* 
—the laft proportion mud be 

H : V-. 

refidance being called 

changed for 

h+v'^o 
S&eft. 7.d. Given the height of the refervoir, the length 

of the pipe, and the quantity of water which is to be drawn 
off in a fecond, to find the diameter of the pipe which will 
draw it off ? 

Let d be confidered as = ^th of the diameter, and let 
I.: c reprefent the ratio of the diameter of a circle to its 
circumference- . The fe&ion of the pipe is 4 r d2. 

quantity of water per fecond be Qj then ^ 

mean velocity. 

Let the 

is the <\c d 1 

, Divide the length of the pipe by the height 
of the refervoir above the place of delivery, diminifhed by a 
very fmall quantity, and call the quotient S. Confider 
this as the dope of the conduit; the general formula now 
becomes 

Q.. 307 (vv—0,1) 
'•—o,3(vA/—0,1), \/ s — L V's 1,06 

(jojip/d—o,!) 
v/S 

lad term 
and alio the-fmall quantity 
formula 

Hfi d‘ 

0,3 (>/J—0,1). We 
in every cafe of civil pra&ice, 
c, 1. This gives the very fimple 

3°7 W 

from which we readily deduce 

d~ 
4 c X 307 

Qy/Sif 
"3858 I 

Tnis procefs gives the diameter lomewhat too fmall. But 
we eafny redlify this error by computing the quantity de- 
ivered by the pipe, which will differ a little from the quan- 

tity propofed. f hen obferving, by this equation, that two 
pipes having the fame length and the fame dope give quan- 
tities of water,^ of which the fquares are nearly as the 5th 
powers of the diameter, we form a new diameter in this pro- 
portion, which will be almod perfe&ly exa£t. 

. Rla7 ke obferved that the height affumed for determi- 
nmsj the dope in thefe two quedions will feldom differ more 
than an inch or two from the whole height of the refervoir 
above the place of delivery; for in conduits of a few hun- 
dred feet long the velocity feldom exceeds four feet per fe- 
cond, which requires only a head of 3 inches. 

As no inconvenience worth minding refults from making 
the pipes a tenth ©f an inch or lo wider than is barely fuffi- 
cient, and as this generally is more than the error arihng 
from even a very erroneous affumption of h, the anfwer fird 
obtained may be augmented by one or two tenths of an 
inch, and then we may be confident that our conduit will 
draw off the intended quantity of water. 

We prelume that every perfon who affumes the name of 
engineer knows how to reduce the quantity of water mea- 
fured in gallons, pints, or other denominations, to cubic 
inches, and can calculate the gallons, &c. furnifhed by a 
pipe or known diameter, moving with a velocity that is 
meafured in inches per fecond. We farther fuppofe that 

ta^en *n c°ndruftioH ox the conduit, to avoid ©bftru&ions occafioned by lumps of folder hanging in the 
in fide of the pipes; and, particularly, that all the cocks 
and plugs by the way have waterways equal to the feaion 
cu tire pipe. Undertakers are mod tempted to fail here, 
II 
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by making the cocks too frnall, becaufe large cocks are very 
coftly. But the employer fhould be fcrupuloufly attentive worlt! 
to this; becaufe a fimple contraaion of this kind may be —^ 
the throwing away of many hundred pounds in a wide pipe 
which yields no more water than can pafs through the fmall 
cock. 

The chief obftrutdions arife from the depofftion of fand 
or mud in the lower parts of pipes, or the colleftion of air 
in the upper parts of their bendings. The velocity being 
always very moderate, fuch depofitions of heavy matters are 
unavoidable. The utmoff care ihould therefore be taken to 
have the water freed from all fuch things at its entry by 
proper filtration ; and there ought to be cleanfmg plugs at 
the lower parts of the bendings, or rather a very little way 
beyond them. When thefe are opened, the water iffuts 
with greater velocity, and carries the depofitions with it. 

It is much more difificuk to get rid of the air which 
choaks the pipes by lodging in their upper parts. This 
is fometimes taken in along with the water at the refervoir, 
when the entry of the pipe is too near the furface. This 
fhould be carefully avoided, and it cofts no trouble to do fo. 
If the entry of the pipe is two feet under the furface, no air 
can ever get in. Floats Ihould be placed above the entries,, 
having lids hanging from them, which will fhut the pipe be- 
fore the water runs too low. 

But air is alfo difengaged from fpring-water by merely 
palling along the pipe. When pipes are fupplied by an en- 
gine, air is very often drawn in by the pumps in a difenga- 
ged ftate. It is alfo difengaged from its ffate of chemical 
union, when the pumps have a iutkion-pipe of 10 or 12 
feet, which is very common. In whatever way it is intro- 
duced, it colledts in all the upper part of bendings, and 
choaks the paflage, io that fometimes not a drop of wa- 
ter is delivered. Our cocks fhould be placed there, which 
Ihould be opened frequently by perfons who have this in 
charge. Ddaguliers deferibes a contrivance to be placed on 
a'l inch eminences, which does this of itfelf. It is a pipe 
with a cock, terminating in a fmall ciftern. The key of 
the cock has a hollow ball of copper at the end of a lever. 
When there is no air in the main pipe, water comes out by 
this difebarger, fills the ciftern, raifes the ball, and thus ihuts 
the cock. But when the bend of the main contains air, it 
nfes into the ciftern, and occupies the uoper part or it. 
I bus. the floating ball falls down, the cock opens and lets 
out the air, and the ciftern again filling with water, the ball 
rifes, and the cock is again fhut. 

A very neat contrivance for this purpofe was invented by 
the late I roleffor Ruflel of Edinburgh I he cylindrical pips 
BCDE (fig. 3.), at the upper part of a bending of the main, 
is ferewed on, the upper end of which is a flat plate per- 
forated with a fmall hole F. i hrs pipe contains a hollow 
copper cylinder G, to the upper part of which is faftened 
a piece of loft leather H. When there is air in the pipe, it 
comes out by the hole A, and occupies the difeharger, and 
then efcapes through the hole F. The water follows, and, 
nfing in the difeharger, lifts up the hollow cylinder G, 
caufing the leather H to apply itfelf to the plate CD, 
and fhut the hole. Thus the air is difeharged without the 
fmalleft lofs of water. 

It is of the moft material confequence that there be no 
contraction in any part of a conduit. This is evident; but 
it is alfo prudent to avoid all unneceflary enlargements. For 
when the conduit is full of water moving along it, the velo- 
city in every fedlion is inveriely proportional to the area of 
the fe&ion ; it is therefore diminifhed wherever the pipe is 
enlarged ; but it muft again be incre ded where the pipe 
contracts. This cannot be without expending force in the 
acceleration. This confuxnes part of the impelling power, 

whether 
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wlirttisr tW« be a of water, or the force of an engine, a double diftnbutton. 

} See what is faid on this fubjeft in the article Pumps, n° 83, 
p gre. Nothing is gained by any enlargement; and every con- 

tra&ion, by requiring an augmentation of velocity, employs 
a part of the impelling force precifely equal to the weight 
of a column of water whofe bafe is the contra&ed paffage, 
and whole height is the fall which would produce a veloci- 
ty equal to this augmentation. This point feems to have 
been quite overlooked by engineers of the fir ft eminence, 
and has in many inftances greatly diminifhed the perform- 
ance of their belt wor ks. It is no lefs detrimental in open 
canals ; becaufe at every contradion a fmall fall is required 
for reftoring the velocity loft in the enlargement of the ca- 
nal,’ by which the general Hope and velocity are diminiftied. 
Another ooint which mull be attended to in the cond Lifting of 
water is/that the motion fhould not be fubfultory, but con- 
tinuous. When water is to be driven along a main by the 
ftrokes of a reciprocating engine, it ftvould be forced into an 
air-boK, the fpring of which may preferve it in motion along 
the whole fubfequent main. If the water is brought to reft 
at every fucceffive ftroke of the pifton, the whole mafs muft 
again be put ia motion through the whole length oi the 
main. This requires the fame ufelefs expenditure of power 
as to communicate this motion to as much dead matter; and 
this is over and above the force which may be neceffary for 

■aifing the water to a certain height; which is the only cir- 
cumftance that enters into the calculation of the power of 
the pump-engine. _ , 

An air-box removes this ftnperfeftion, becaufe it keeps up 
the motion during the returning ftroke of the pifton. The 
cempreffion of the air by the aftive ftroke of the pifton muft 
be fuch as to continue the impulfe in oppofition to the con- 
tiary preffure of the water (if it is to be raifed to fome 
height), and in oppofition to the friftion or other refiftances 
which arife from the motion that the water really acquires. 
Indeed a very confiderable force is employed here alto in 
changing the motion of the water, which is forced out of the 
capacious air-box into the narrow pipe; and when this 
change of motion is not judicioufiy managed, the expendi- 
ture of power may be as great as if all were brought to 
reft and again put into motion. It may even be greater, 
by caufing the water to move rn the oppohte drreftton to its 
former motion. Of fuch confequeuce is it to have all thefe 
circumftances fcrentifically conlldeted. It is in fuch parti- 
culars, unheeded by the ordinary herd of engineers or pump- 
makers, that the fuperiority of an intelligent praftitioner is 
to be feen. 

Another material point in the conduit of water in pipes 
is the diftribution of it to the different perfons who have 
cccafion for it. This is rarely done from the riling main. It 
io ufual to fend the whole into a ciftern, from which it is 
afterwards condufted to different places in lepaiate pipes. 
Till the difeovery of the general theorem by the chevalier 
"JBuat, this has been done with great inaccuracy. Engi- 
neers’think that the different purchasers from water-works 
-receive in proportion to their refpeftive bargains when they 
give them pip^s whofe areas are proportional to thefe pay - 
ments. But we now fee, that when thefe pipes are of any 
confiderable length, the waters of a larger pipe run with a 
greater velocity than thofe of a fmaller pipe having the fame 
ilope. A pipe of two inches diameter will give much more 
water than four pipes of one inch diameter ; it will give as 
much as hve and a half fuch pipes, or more; became the 
fquares of the difeharges are very nearly as the fifth powers 
of the diameters. This point ought therefore to be care- 
fully confidered in the bargains made with the proprietors 
of water-works, and the payments made in this proportion, 
perhaps the moft unexceptionable method would be to make 

won 
Let the water be firft let off In Its 

proper proportions into a fecond feries of fmall cifterns, and 
let each have a pipe which will convey the whole water that 
is difeharged into it. The firft diftribution may be made 
entirely by pipes of one inch in diameter ; this would leave 
nothing to the calculation of the diftributor, for every man 
would pay in proportion to the number of fuch pipes which 
run into his own ciftern. 

In many cafes, however, water is diftributed by pipes de- 
rived from a main. And here another circumftance comes 
into aftion. When water is pafiing along a pipe, its pref- 
fure on the fides of the pipe is diminilhed by its velocity; 
and if a pipe is now derived from it, the quantity drawn 
off is alfo diminifhed in the fubduplicate ratio of the pref- 
fures. If the preffure is reduced to ^th, £th, -dyth, &c. 
the difeharge from the lateral pipe is reduced to i, fd, ^th, 
&c. 

It is therefore of great importance to ’determine, what 
this diminution of preffure is which ariles from the motion 
along the main. 

It is plain, that if the water fuffered no refiftance in the 
main, its velocity would be that with which it entered, and 
it would pafs along without exerting any preffure. If the 
pipe were {hut at the end, the preffure on the iides would 
be the full preffure of the head of water. If the head of 
water remain the fame, and the end of the tube be contrac- 
ted, but not (topped entirely, the velocity in the pipe is di- 
minifhed. If we would have the velocity in the pipe with 
this contrafted mouth augmented to what it was before the 
contraftion was made, we muft employ the preffure of a 
pifton, or of a head of water. This is propagated through 
the fluid, and thus a prtffure is immediately excited on the 
fides of the pipe. New obftruftions of any kind, arifing 
from friftion or any other caufe, produce a diminution of 
velocity in the pipe. But when the natural velocity is 
checked, the particles reaft on what obftrufts their mo- 
tion ; and this aftion is uniformly propagated through a 
perfeft fluid in every direftion. The refiftance therefore 
which we thus aferibe to friftion, produces the fame lateral 
preffuie which a contraftion of the orifice, which equally 
diminifhes the velocity in the pipe, would do. Indeed this 
is demonftrable from any diftinft notions that we can form 
of thefe obftruftions. They proceed from the want of per- 
feft fmoothnefs, which obliges the particles next the fides 
t© move in undulated lines. This excites tranfverfe forces 
in the fame manner as any conftrained curvilineal motion. 
A particle in its undulated path tends to efcape from it, 
and afts on the lateral particles in the fame manner that it 
would do if moving fingly in a capillary tube having the 
fame undulations; it would prefs on the concave fide of eve- 
ry f uch undulation. Thus a preflure is exerted among the 
particles, which is propagated to the fides of the pipe j or 
the diminution of velocity may arife from a vifeidity or 
want of perfeft fluidity. This obliges the particle imme- 
diately preffed to drag along with it another particle which 
is withheld by adhefion to the fides. This requires addi- 
tional preflure from a pifton, or an additional head of water; 
and this preffure alfo is propagated to the fides of the pipe. 

Hence it fhould follow, that the preffure which water 
In motion exerts on the fides of its conduit is equal to 
that which is competent to the head of water which impels 
it into the pipe, diminifhed by the head of water competent 
to the aftual velocity with which it moves along the pipe. 
Let H reprefent the head of water which impels it into the 
entry of the pipe, and h the head which would produce the 
aftual velocity; then H—£ is the column which would pro- 
duce the preffure exerted on its fides. 

This is abundantly verified by very fimple experiments. 
5 X ^ ' Let 

Water- 
Woik1 
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wL?^™LPJ?!?'!n.{e"edi”t0'he r,,i<.°ftllem."n.P:P.';: of thc pifto# or forcing head of water. ’Itru a.!" - 1 ^ ~ Ul main pipr. \vhen the water runs oat by the mouth of the main, it will 
rife in this branch till the weight of the column balances 
the P.! t’“u^e t^at, ^pports it; and if we then afcertain the 
velocity of the iflhing water by means of the quantity dif- 
charged, and compute the head or height ntcel-ary for oro- 
cucing this velocity, and fubtraft this from the height of 
yater above the entry of the main, we fhall find the height 
in the branch precifely equal to their difference. Our rea- 
ders may fee this by examining the experiments related by 
Gravdande, and ftdl better by confulting the experiments 
narrated by Boffut, £ 558, which are detailed with great 
imnutenefs; the refults correfponded accurately with this 
proportion. The experiments indeed were not heights of 
water fupported by this preffure, but water expelled by it 
through the fame orifice. Indeed the truth of the propo- 
fition appears in every way we can confider the motion of 
water. And as it is of the firll importance in the pra&ice 
or conducting v/ater (lor teafons which will prefently ap- 
pear), it merits a particular attention. When an inclined 
tube is in train, the accelerating power of the water (V its 
weight diminifhed in the proportion of the length*of the 
oblique column to its vertical height, or its weight multi- 

plied by the fraftion , which expreffes the Hope), is in 

equHibrio with the obfirudlions ; and therefore it exerts no 
prefiure on the pipe but what arifes from its weight alone. 
Any part ol it would continue to Hide down the inclined 
plane with a conftant velocity, though detached from what 
follows it. It therefore derives no prefltire from the head 
of water which impelled it into the pipe. The fame mull 
be laid of a horizontal pipe infinitely frncoth, or oppofing 
no re fill an ce. 1 he water would move in this pipe with the 
rail velocity due to the head of water which impels it into 
the entry. Eut when the pipe oppofes an obftru&ion, the 
head of water is greater than that which would impel it 
into the pipe with the velocity that it a&ually has in it; 
and this ^additional preffure 13 propagated along the pipe, 
where it is balanced by the adtual refiftance, and therefore 
excites a guapua wrjum preffure on the pipe. In fhort, 
whatever part of the head of water in the refervoir, or of the 
pieffure which impels italong the tube, is not employed in pro- 
ducing velocity, is employed in adting againft fome obftruc- 
tion, and excites (by the readlion of this obflruaion) an equal 
preffure on the tube.. The rule therefore is general, but is 
iubject to tome modifications which deferve our attention. 

In the (imply inclined pipe BC (fig. 4.), the preffure on 
any point S is equal to that of the head AB of water 
which impels the water into the pipe wanting; or 
that of the head of water which would communicate to it the 
velocity with which it attually moves. This we fhall call 
x, and confider it as the weight of a column of water whofe 
kngth alfa is. x. In like manner H may be the column 
AB, which impels , the water into the pipe, and would 
communicate a certain velocity; and >6 may rep refen t the 
column, which would communicate the a&ual velocity. We 
have thereiore x — H />. 1 

In the pipe_HIKL, the prefTure at the point I is AH 

H —4. PK~ ^ ^ ^ ’ anC^ t^1£ Pre^ure at ^ 

, I11 ^ie PlPe ^EFG, the preffure on E is AR  
A ~ -^ = H — — EM ; and the preffure at F is H — /j -f FN. 

. )Ve,.rT1Jlil carefully diftinguifh this prefiure on any fquare 
inch of the pipe from the obflruftion er refinance which 
that inch aciually exerts, and which is part of the caufe of 
this prelfure. 1 he preffure is (by the laws of hydroftatics) 
the fame with that exerted on the water by a fquare inch 

5 

. ..v-w vi water. This mull ba- 
lance the united obilruaions of the whole pipe, in as far 
as they are not balanced by the relative weioht 0‘ the wa V 

ter in an inclofed pipe. Whatever be the inclination of a 
pipe, and the velocity of the water in it, there is a certain 
part of this rehftance which may not be balanced W the 
tendency which the water has to Hide along it, provided 
the pipe be long enough ; or if the pipe is “too fhort, the 
tendency down the pipe may more than balance all the re- 
htlances that obtain below. In the fiift caie, this overplus 
muft be balanced by an additional head of water; ami in 
the latter cafe the pipe is not in train, and the water 
will accelerate. There is fomething in the mechanifm of 
thele motions which makes a certain, length of pipe necef- 
fary for bringing it. into train ; a certain portion of the 
iuriace which afts in concert in obftru&ing the motion. 
V\e do not completely underfland this circumftance, but 
we can^ form a pretty diftinft notion of its mode of ac- 

u n£‘i_ I
1
he of,?'ater contiguous to the pipe is with, held by the obftru.ftion, but glides along; the film immedi- 

ately within this is withheld by the outer film, but elides 
through it: and thus all the concentiic films glide within 
thofe around them, fomewhat like the fliding tubes of a 
fpy-glafs, when we draw it out by taking hold of the 
e"d ?f

a
the innermo— Thus the fecond film pafies beyond 

the firlt or outermoft, and becomes the outermoft, and rubs 
along the tube. The third does, the fame in its turn ; and. 
thus.the central filaments come at laft to the outfide, and all 
iuftain their greaceft poffible obftruaion. When this i« ac 
complifhed the pipe is in train. This requires a certain. ' 
length, which we cannot determine by theory. We fee 
however that pipes of greater diameter muft require a 
greater length, and this in a proportion which is probably 
that of the number of filaments, or the fquare of the dia. 
meter. Buat found this fuppofition agree well enoopT 
with, his experiments. A pipe of one inch in diamete? 
luftamed no change of velocity by gradually fhortening it 
till he reduced it to fix feet, and then it difeharged a httle 
more water. A pipe of two inches diameter gave a fenfible 
augmentation of velocity when fhortened to 25 feet. He 
therefore fays, that the fquare of the diameter in inches, 
multiplied by 72, will exprefs (in inches) the length necef- 
fary for putting any pipe in train. 

The refiftance exerted by a fquare inch of the pipe makes 
but a (mail part of the prefTure which the whole refiftances 
occafion to be exerted there before they can be overcome. 

The refiftanee may be reprefented by when d is the hy- 

draulic depth (4th of the diameter), and s the length of a 
column whofe vertical height is one inch, and it is- the rela- 
tive weight of a column of water whofe bale is a fquare 
inch,, and height is J. For the refiftance of any length* 
of pipe which is in train, is equal to the tendency of the 
water to Hide down (being balanced by it); that is, is equal 

to the weight of this column multiplied by The mag-. 

nitude .01 this column is had by multiplying its length by 
its left ion. The fedion is the product of the border h ov 
circumference, multiplied by the mean depth d, or it is hd. 
i his, multiplied by the length, is b ds ; and this multiplied 

Water.} | 
works.J 

by the ftope - is b dy the relative weight of the column 

The relative weight of one inch is there- whofe length is*. 
bd 

fore — ; and this is in equilibrio with the refiftance of a 

ring of the pipe one inch broad. This, when unfolded, is a 
parallelogram b inches io length. One inch of this there- 

fore 
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fore is - , the relative weight of a column of water having 

' d for its height and a fquare inch for its bafe. Suppofe the 
pipe four inches in diameter, and the flope = 253, the 
refiftance is one grain ; for an inch oi water weighs ^53 

° This knowledge of the preffure of water in motion is of 
great importance.' In the management of rivers and canals 
k inftruas us concerning the damages which they produce 
in their beds by tearing up the foil; it informs us of ic 
ftrength which we mull give to the banks: but it is of more 
confluence in the management of clofe conduits. By tms 
we muft regulate the ftrength our pines ; by this alfo we 
muft afeertain the quantities of water which may be drawn 
off by lateral branches from any mam conduit. 

With refoea to the firft of thefe objefts, where ecunty 
is our foie concern, it is proper to confider the preffuie in 
the moft unfavourable circumffances, viz. when the c..u o 
the main is fhut. This cafe is not unfrequent. Bay, when 
the water is in motion, its velocity in a conduit kldom ex- 
ceeds a very few feet in a fecond. L.ght feet ^ fecond 
reouires only one foot of water to produce it. We fhould 
therefore eftimate the flrain on all conduits by the whole 
height of the refervoir. . . . 

1,, order to adjutt the ftrength of a p.pe to the ftram.we 
may conceive it as confiding of two half cyhnden of mm 
uerable ftrength, joined along the two feams where the 
ftrength is the fame with the ordinary ft.ength of the ma- 
teriaU of which it is made. The tnf.de preffure tends to 
borll the pipe bv tearing open thefe teams, and each of them 
fuftains half of' the ft rain. The ftram on an inch of thefe 
ho teams is ecmal to the weight of a column of water whofe 
hei'fht is the depth of the feam below the furface ot the r - 
fn-voT and whofe bafe is an inch broad and a diameter of 
the pipe in length.* This follows from the common principles 

Sufpcffe hue pipe to be of lead, one foot in diameter and 
100 feet under the furface of the refervoir V. ater weighs 
l ± pounds per foot. The bafe of our column is therefore 

t’ tVot a foot, and the tendency to burft the pipe is too 
X 62i X Ath = 6Tr° 1 = 52i pounds nearly. Iheremre 
^ inA of one feam is ftrained by a6of pounds. A rod of 
Wid one inch fquare is pulled afunder by 860 pounds (fee lead one t . 1o0 'i Therefore, if the thicKnefs 
Tfg" inches or fd of ar, inch, it will juft 

withtomd this ftrainf But we muft make it much (longer 
than this, Hpeeially if the pipe leads from an engme which 
ends the’ water along it by Harts. Behdor and Defagu,hers 
““given tables of the thicknefs and weights of pipes whtch 

exuerince has found fufficient for the different materials and 
i&u. Defaguiliers lays, that a leaden pipe of |ths of an 
inch in thicknefs is ftrong enough for a height of 140 fee 
and diameter of 7 inches, hiom tins we may calcnlate all 
others. Belidor fays, that a leaden pipe 12 inches diameter 
Jso fee. deep fhould be half an inch th.ck: bn thefe 

rtinns will be more properly computed by means of the hft 
liven in 40 of the article StRtxstH of Mat.nah. 
“ The aoplkation which we are moft anxious to make or 
the knowledge of the preflure ot moving waters is the den- 
tation ftom a main conduit by lateral branches. Tms oc- 

fr,..,„entlv in the diftribution ot waters among the 
iuhabitalits of towns; and it is fo jmperfeftly undwftood by 
tlie greateft part of thofe who ta.« the name of engineers, 
S/hdiliduals have no feenrity that they (hall get even one 
half of the water they bargain and pay for ; vet this may 
be as accurately afeertained as any other problem m hydrau- 
Jics by means of our general theorem. Bhc cafe therefor, 
merit# our particular attcatioOi 
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It appears to be determined already, when we have afar- Water, 
tabled the preffuresby which the water is impelled into theie ,^ 
lateral pipes, efpecially after we have faid that the experi- 
ments of Boffut on the actual difeharges from a lateral pipe 
fully confiim the theoretical doftrine. But much remains 
to be confidered. We have feen that there is a vaft difte- 
rence between the difeharge made through a hole, or even 
through a fhort pipe, and the difeharge from the lar end 
of a pipe derived from a mam conduit. And even when 
this has been aieertained by our new theory, the di-charge 
thus modified will be found confiderably different from the 
real date of things : For when water is flowing along a mam 
with a known velocity, and therefore exerting a known 
preffure on the circle which we propofe for the entry ot a 
bmnch, if we infevt a branch there water will go along it: 
but this will generally make a confiderable change in the 
motion along the main, and therefore in the preflure which 
h to expel the water. It alfo makes a fconhderable change 
in the whole quantity which paffes along the anterior part 
of the main, and a ftill greater change on what moves along 
that part of it which lies beyond the branch : it therefore 
affedts the quantity nectflhry for .he whole fuppiy, the foice 
that is required for propelling it, and the quantity delivered 
by other branches. This part therefore of the manage- 
ment of water in conduits is of confiderable importance and 
intricacy. We can propofe in this place nothing more than - 
a folution- of fuch leading queftions as involve the chiei cir- 
cumflances, recommending to our readers the perufal of on- 
o-inal works on this fubjeft. M- Boffut’s experiments are < 
fully competent to the eftablifhmeht of the fundamental prin- 
ciple. The hole through which the lateral difebanp were 
made was but a few feet from the refervoir. rI he pipe 
was fucceffively lengthened, by which the refinances were 
increafed, and the velocity dimimfhed. But this did not 
affeft the lateral difeharges, except by affeaing the pref- 
fures ; and the difeharges from the end of the mam were 
fuppofed to be the fame as when the lateral pipe was not m- 
ferted. Although this was not flriaiy true, the difference 
was infenfible, becaufe the lateral pipe had but about the 
18th part of the area of the main. 

Supoofe that the difeharge from the refervoir remains the; - 
fame after the derivation of this branch, then the motion of - 
the water all the wav to the infertion of the branch is the 
fame as before ; but,'beyond this, the difeharge is dimimfh- .. 
ed by all that is diicharged by the branch, with the head v 
equivalent to the preffui e on the fide, i he difeharge by 
the lower end of the main being dimiuifhed* the velocity ana 
refiftance in it are alio diminifhed. Therefo.e the difference - 
between x and the head employed to overcome the fndion 
in this fecond cafe, would be a necdlefs or inefficient part 
of the whole load at the. entry, which is impoffible ; for eve, 
ry force produces an effed, or it is deflroyed by forne re- 
adion. The effed of the forcing head of water is to 
produce the ureateft difeharge correfponding to the ob- 
ftrudions; and thus the difeharge from the refervoir, or 
the fuppiy to the main, muft be augmented by tae miertion . 
of the branch, if the forcing head of water remains me 

A greater portion therefore of the forcing head was v 1^! 'At the entrv ot employed in producing a greater difeharge at the entry ot 
the main, and the remainder, lets than x, produced the pm- 
fare on the iides. This head was the one competent to the. 
obftrudions refulting from the velocity beyond the inlertu a 
o- the branch ; and this velocity, dimmifhed by the dit- 
charge already made, was Ids than that at the-entry, and 
even than that of the main without a branch. Ihiswdi 
appear more diftindly by putting the cafe unto the form of 
an equation. Therefore let H--x be the height due to 
the vclecity at the entry, of which the effed obtains only 
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if t ^
,e Jicad x ig the only one which adts on lances the ren{l">nee in the firft rv^rt r « , , the hues c, the tube, tending to produce the difeharge by other balances the refrftances bevond the ^ 

the branch, at the fame time that it mull overcome the ob- a velocity diminiihed bv the diW ^ hf ? V'?e' ,Wlth 

J /T /y°nd thj branch- If the did not ex ill A branch at the end of the main nrT r bran
l
ch-~- and it the force pntducmg the velocity on a fhort tube be in the train of the pipe Plod^s very little change 

r eprefented by 2 G, and the fedion of the main by A, When the lateraldifeharge is trreat the t * u r 
the Ibpply at the entry of the main would be A v'TG ^ered, that the remaining part of tlm main wilTLt 

a- ; and if the orifice had no influence on the value and then the branch will not yield the fame quantity1 

the difeharge by the orifice would be D Alt, (bv^lLn L^g^°ri!!^U.Ube may be fo 

V H 
of 

D being its difcharge by means of the head H, when the 
«nd of the main is fhut; for the ditcharges are in the fubdu- 
pheate ratio of the heads of water by which they are ex- 

./I (='>• 
pelled ; and therefore VH : a/x D : D 

v/ 
But we have feen that a: mult diminifh ; and we know 
that the obilrudions are nearly as the fquare roots of the 
velocities, when thefe do not differ much among themfelves. 
I herefore calling y the preffure or head which balances the 
reiittances of the main without a branch, while * is the head 
neceffaiy for the main with a branch, we may inftitute this 

proportion y. H—y—x-. , and this 4th term 
Will ejeprefs the head producing the velocity in the main 
beyond the branch (as H —y would have done in a main 
without a branch). This velocity beyond the branch will 

be t/z G (H- and the difeharge at the end 

will be A G ydlirri). If to this we add the 
J 

difeharge of the branch, the fum will be the whole difehame 
and therefore the whole fupply. Therefore we have the follow’ 

ing equation, A ^/Tg \/TT^ = A ^/zG /X(H—7) 

^ y 
+ D y i-r 

From this we deduce the value of * 

2 GHA* 

(AyjGy H D \ 
-+17hJ + 2GA*- 

This value 

of .r being fubflituted in the equation of the difeharge J of 

(by a fmall 'head of wate^and 
long tube) that it will juft run full. An orifice made in its 
upper fide will yield nothing ; and yet a fmall tube inlerted 
into ‘t wd! carry a column almoft as high as the refervoir. 
bo that we cannot judge in ail cafes of the preffures by the 
dilcharges, and vtce verfa. ■’ 

If there be an inclined tube, having a head greater than 
what is competent to the velocity, „e may bring it into 

Thi! b?;.an.<;5e”‘ng O" upper fide near the refervoir. 
k the", h5"!-? and the velocity will diminilh 
IL t, 1 ve ■ ‘‘ ,'j ln tra,n- If wt fttould now enlarge the hole it will yield no more water than before. 8 

And thus we have pointed out the chief circumftances 
which affed thefe lateral difeharges. The difeharges are 
afterwards modified by the conduits in which they afe con- 
veyed to their places of deftination. Thefe beingLenerX 
of fmall dimenhops, for the fake of economy, tlfe veloci- 
ty is much dunimfhed. But, at the fame.time; it approach- 

dLarfrom^ L Ch-thl fame C°Ilduit woulPdP bring diredUy f.om the refervoir, becaufe its fmall velocity will 
Pr°duce a change !n the train of the main conduL We mould now treat of jets of water, which Hill make 

ornament in the magnificent pleafure grounds of the 
wealthy. Some of thefe are indeed grand objects, fuch as 

hid 'V° Pt,terbwflF. in .Ruffia, which fpout about 60 feet 
and fb r T "‘"f 1"cheS dJameter, which falls ^ain, and fhakes the ground with its blow. Even a foout of an 
inch or two inches diameter, lancing to the height of no 
feet, 13 a gayobjea, and greatly enlivens a pleafure-g-ound • 
efpecial y when the changes of a gentle breeze bend^the jet’ 

fubka which^UtfTe haV- n° r°0m left treating this 
icli with » h 1Sf fome nicety< and muft conclude this ar- ticle with a very fhort account of the management of water 

as an adtive power for impelling machinery' 

the branch, which was = Jwill g;ve the difchar- II. Of Mach nery uraavn by Water. 

gesrcqmred, and they will differ fo much the more from 
the difeharges calculated according to the (imple theory, as 
the velocity in the mam is greater. By the Smple theory, 
we mean the fuppofition that the lateral difchatgl, are fuch 
as would be produced by the head H — h, where H is the 
XieiP'ht of thf* rprprvnii* L *.1. . i 1 ■ _ . 

eery ^offible fp cTes“S ir-' ^ 
it is therefore matter of re Irct ,hit"° fS ,mp0,,ant> and 

the detail which it deferves T11 ‘ We fr01 5nter 

I ■ h, f h‘ , - '  .au xe — o, wnerc m is the ’«iety of milU which are in ge„erd XToufd M heigh of the refervoir, and h the head due to the aaual V°lu“e8’ a”d ^dcnti&c defeription of their princWc, and 
velocity in the mam. lu,il maxims of conftru&ion would almoft fo principles and 

I Af. ,h,;s k a-Pp“rs that the ptoportion of the difeharge of f™nce. But this is (ar b^dTe Kmh-tf 
V, ' 'n r1'" ■"r°m a main that is ,imt at ‘he far end, 'T°rj l'15'of thefe machines have been al d the difeharge from a main that is open, depends not rea,dy defcnbed under their proper name^ or iZln ’ 

/ 7’f preLreS’ h1!1 aIfo on the 1]ze of the lateral pipe, ^ ^ whlch an account of their manufadures Lnd for d its diftance from the refervoir. When it is lar/eL ^ T muft refer our readers to the o^Tnal work, 
grea ly alters the train of the main, under the fame head 7^ ^hey are def^bed in minute detail Tht * 7 * 
by alterinpp the difsrftiamva -of    *. , , . * demical enll^Ai'or. n.. n , ,, . . e great aca- 

J ~ —   mam, under the fame heaft . . ut/ “re aeicnuec in minute detail 'ri._ ^ . 
by altenng the difeharge at its extremity, and the velocity dem,cal “Ueftion Du r/rts it Meliera Dublilhef 
... ,t beyond ihe branch ; and if it be near the referyoir h ma“>',foliu contains a dZrionon of 1 a™ 
Creatlv alters the tram .q Himin.-ft^  liar machinery of manv millc . ’ l . ! e Pecu- “ 11 oe near tne relervoir it 
greatly alters the tram, beenufe the diminiihed velocity takes 
place through a greater extent, and there is a greater dimi- 
nution of the refiftances. Slcai-cr Qimi- 

When the branch is taken off at a confiderable diftance 

77 h e re|.ervo.lr’ th^ problem becomes more complicated and the head * is refolved into t™ „„„ . i • , V0’ and the head .y is refolvid into of     are to be found in the 
mnner of emplaymg water as an aSing power, and moll of 

them 

bar machinery of,^ ™ms‘l;fZ'PT “ 
rydopMe Methe^e. Lch pkTcuMy re “tT,?! f “ 
me arts, already contain many more AH 1, ^ 
■“ ‘1>.» Place is, to conlider the chief circle ,f'' d° 

z^Thr1'*’ i eftcacy. Thefe ctrcumftances are to be found in the 
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r- arc comprehended in the conftruftion of wrater-wheels. 
»8, When we have explained the principles and the maxims of 
if”" conftruftion of a water-wheel, every reader converfant in 

mechanics knows, that the axis of this wheel may be em- 
ployed to tranfmit the force impreiTed on it to any fpecies 
©f machinery. Therefore nothing fubfequent to this can 
with propriety be conlidered as water-'works. 

Water-wheels are of two kinds* didinguifhed by the man- 
ner in which water is made an impelling power, viz. by its 
weight, or by its impulfe. This requires a very different 
form and manner of adaptation ; and this forms an oitenfible 
diftirl6tion, fufhciently obvious to give a name to each clafs. 
When water is made to aft by its weight, it is deli- 
vered from the fpout as high on the wheel as poflible, that 
it may continue long to preis it down : but when it is made 
to ftrike the wheel, it is delivered as low as poffible, that it 
may have previously acquired a great velocity. And thus 
the wheels are laid to be overshot or undershot. 

Of Cverffjet Wheels. 

This i? nothing but a frame of open buckets, fo difpo- 
fed round the rim of a wheel as to receive the water deli- 
vered from a fpout; fo that one fide of the wheel is load- 
ed with water, while the other is empty. The confe- 
quence muft be, that the loaded fide muft defcend. By this 
motion the water runs out of the lower buckets, while the 
empty buckets of the riling fide of the wheel come under 
the fpout in their turn, and are filled with water. 

If it were poflible to conflruft the buckets in fuch a man- 
ner-as to remain completely filled with water till they come 
to the very bottom of the wheel, the preffure writh which 
the water urges the wheel round its axis wmuld be the tame 
as if the extremity of the horizontal radius were continually 
loaded with a quantity of water fufficient to fill a fquare 

j pipe, whofe feftion is equal to that of the bucket, and 
whole length is the diameter of the wheel. For Tet the 
buckets BD and EF (fig. 5-) be compared together, the 
arches DB and EF are equa.l. The mechanical energy of 
the w'ater contained in the bucket EF, or the preffure with 
w'hich its weight urges the wheel, is the fame as if all this 
water w'ere hung on that point T of the horizontal arm 
CF, where it is cut by the vertical or plumb line DT. This 
is plain from the mofi elementary principles of mechanics. 
Therefore the effeft of the bucket BD is to that of the 
bucket EF as CT to CF or CB. Draw the horizontal 
lines Yhb l>, QD eld. It is plain, that if BD is taken-very 
fm?ll, fo that it may be confidered as a flraight line, BD : 
BO = CB : BP, and EF : b d — CF : CT, and EF X CT 

b d X CF. Therefore if the prifm of water, whofe verti- 
cal feftion is b bdd, were hung on at F, its force to urge the 
wheel round would be the fame as that of the water lying 
in the bucket BD. The fame may be faid of every bucket; 
and the effeftive preffure of the whole ring of water 
A/HKFI, in its natural fituation, is the fame with the 
pillar of water a hh a hung on at F. And the effeft of any 
portion BF of this ring is the fame wuth that of the corre- 
fponding portion bY fb a\ the vertical pillar. We do not 
take into account the fmall difference which arifes from the 
depth B or Fyi becaufe we may fuppofe the circle de- 
fcribed through the centres of gravity of the buckets. And 
in the farther profecution of this fubjeft, we fhall take fimi- 

1 lar liberties, with the view of fimplitying the fubjeft, and fa- 
ting time to the reader. 

But fuch a ftate of the wheel is impoffble. The bucket 
at the very top of the wheel may be completely filled with 
water ; but when it comes into the oblique pofition BD, 
a part of the water mud run over the outer edge <!“, and the 
bucket will only retain the quantity ZBD ^ j and if the 

buckets are formed by partitions direfted to the axis of the 
wheel, the whole water muft be run out by the time that 
they defcend to the level of the axis. To prevent this ma- 
ny contrivances have been adopted. The wheel has been 
iurrounded with a hoop or fweep, confiding of a circular 
board, which comes almpft into contaft with the rim of the 
wheel, and terminates at H, where the water is allowed to 
run off. But unlels the work is executed w?th uncommon 
accuracy, the wheel made exaftly round, and the fweep ex- 
actly fitting it, a great quantity of water efcapes between 
them ; and there is a very fenfible obflruftion to the mo- 
tion of fuch a wheel, from fomethiog like friftfon between 
the water and the fweep. Frofl alfo effetfually flops the 
motion of fuch a wheel. Sweeos have therefore been gene- 
rally laid aiide, although there are fituations where they 
might be ufed with good effeft. 

Millwrights have turned their whole attention to the gi- 
ving a form to the buckets which fhall enable them to re- 
tain the water along a great portion of the circumference of 
the wheel. It would be endlefs to defcribe all thefe con- 
trivances ; and we {hall therefore content ourfelves with one 
or two of the moft approved. The intelligent reader will 
readily fee that many of the circumffances which concur in 
producing the ultimate effeft (fuch as the facility with which, 
the water is received into the buckets, the place which it is 
to occupy during the progress of the bucket from the top 
to the bottom of the wheel, the readinefs with which they 
are evacuated, or the chance that the v/ater has of being 
dragged beyond the bottom of the wheel by its adheficn, 
5cc. &c.) are fuch as do not admit of precife calculation or 
reafoning about their merits ^ and that this or that form can 
fe-ldom be evidently demonRrated to be the very btff poffible. 
But, at the fame time, he will fee the general reafons of pre- 
ference, and his attention will be direfted to circumftances. 
wdiich muft be attended to, in order to have a good bucket- 
ed wheel. 

Fig. 6. is the outline of a wheel having 40 buckets. 
The ring of board contained between the concentric circles 
QDS and PAR, making the ends of the buckets, is called; 
the shrouding, in the langua re of the art, and QjP is cal- 
led the depth of Jhrouding. The inner circle PAR is cal- 
led the Sole of the wheel, and ufually coniifts of boards 
nailed to {hong wooden rings of compafs timber of conli- 
derable fcantling, firmly united with the arms or radii. 
The partitions, which determine the form of the buckets, 
confift of three different planes or boards AB, BC, CD, 
which are varioufly named by different artrfts. We have 
heard them named the Start or Shoulder, the Arm, 
and fhe Wrest (probably for wrift, on account of a re- 
femblance of the whole line to the. human arm) ; B is alfo 
called the Elbow. Fig. 7. reprefents a fmall portion of 
the lame bucketing on a larger Icsle, that the proportions 
of the parts may be more diftinftly feen., AG, the foie of 
one bucket, is made about -fth more than the depth GH 
of the ffuouding. The ffart AB is 4 of AI. The plane 
BC is fo inclined to AB that it would pafs through H j 
but it is made to terminate in C, in fuch a manner that 
FC is fths of GH or AL Then CD is fo placed that 
HD is about fth of IH. 

By this conftruftion, it follows that the area FABC is 
very nearly equal to DABC ; fo that the water which will 
fill the ipace FABC will all be contained in the bucket 
when it fhall come into fuch a pofiticn that T) is a hori- 
zontal line ; and the line AB will then make an angle of 
nearly 350 with the vertical, or the bucket will be 3 C from 
the perpendicular. If the bucket defcend fo much lower 
that one half of the water runs out, the line AB will make 
an angle of or 240 nearly, with the vertical. There- 

fore; 
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fere the wheel, filled to the degree now mentioned, will great extenfion. 
begin to lofe water at about -gth of the diameter from the at 
bottom, and half of the water will be difcharged from the 
lowed bucket, about -s^th of the diameter farther down. 
1 hefe fituations of the dilcharsdng- bucket are marked at 
T and V in fig. 6. Had a greater proportion of the buc- 
kets been filled with water when they were under the fpout, 
the difeharge would have begun at a greater height from 
the bottom, and we (hould lofe a greater portion of the whole 
fell of water. The lofs by the prefent conftruftion is lefs 
than T^th (luppofing the water to be delivered into the 
wheel at the very top), and may be eftrmated at about 
tVth ; for the lofs is the verfed line of the angle which 
the radius of the bucket makes tvith the vertical. The 
verfed fine of 35° is nearly -|-th of the radius (being o, 18085b 
or -ifeth of the diameter. It is evident, that if only - of 
this water wrere lupplied to each bucket as it paffes the 
fpout, it would have been retained for ioc more of a re- 
volution, and the lofs of fall would have been only about 
■r’-j-th. 

Thefe obfervations ferve to {how, in general, that an ad- 
vantage is gained by having the buckets fo capacious that 
the quantity of water which each can receive as it paffes 
the fpout may not nearly fill it. This may be accomphfh- 
ed by making them of a fufficient length, that is, by ma- 
king the wheel fufficiently broad between the two (hroud- 
ings. Economy is the only objeftion to this practice, and 
it is generally very ill placed. When the work to be per- 
formed by the wheel is great, the addition of power gained 
by a greater breadth will foon compenfate for the additional 
expence. 

The third plane CD is not very frequent; and mill- 
wrights generally content themfelves with continuing the 
board all the way from the elbow B to the outer edge of 
tbe wheel at H ; and AB is generally no more than id of 
the depth AI. But CD is a very evident improvement, 
caufing the wheel to retain a veiy fenfible addition to the 
water. Some indeed make this addition more confiderable, 
by bringing BC more outward, fo as to meet the rim of 
the wheel at H, for inftance, and making HD coincide 
with the rim. But this makes the entry of the water fome- 
what more difficult during the very {hort time that the 
opening of the bucket paiTes the fpout. To facilitate this 
as much as pofiible, the water {hould get a dire&ion from 
the fpout, fuch as will fend it into the buckets in the moft 
perfect manner. This may be obtained by delivering the 
water through an aperture that is divided by thin plates of 
board or metal, placed in the proper pofition, as we have 
reprefented in fig. 6. The form of bucket lafk mentioned, 
having the wreft concentric with the rim, is unfavourable 
to the ready admiffion of the water ; whereas an oblique 
wreft condudts the water which has miffed one bucket into 
the next below. 

The mechanical confideration of this fubjeeft alfo fhows 
us, that a deep fhrouding, in order to make a capacious 
bucket, is not a good method : it does not make the buc- 
kets retain their water any longer; and it diminifhes the 
effedtive fall of water : for the water received at the top of 
the wheel immediately falls to the bottom of the bucket, 
and thus fhortehs the fictitious pillar ot water, which we 
fhowed to be the meafare of the effective or ufeful preffure 
on the wheel: and this concurs with our former reafou.s for 
recommending as greet a breadth of the wheel, and length 
of buckets, as economical confiderations will permit. 

A bucket-wheel has been executed lately by Mr Robert 
"Burns, at the cottonmills of Houfton, Burns, and Co. at 
•Cartfide in Renfrewfhire, of a conltruCtion entirely new, 
But founded on a good principle, which .is fufceptible of 

W O K 
It is reprefented in fig. 8. The bucket ^Vaier, 

confifts of a ftart AB, an arm BC, and a wreft CD, con- worfe, 
centric with the rim. But the bucket is alfo divided by a — 
partition LM, concentric with the foie and rim, and fo 
placed as to make the inner and outer portiorls of nearly 
equal capacity. It is evident, without any farther reafon- 
ing about it, that this partition will enable the bucket to 
retain its water much longer. When they are filled jd, 
they retain the whole water at 180 from the bottom; and 
they retain \ at 110. They do not admit the water quite 
fo freely as buckets of the common conftrudfion ; but by 
means of the contrivance mentioned a little ago for the 
fpout (alfo the invention of Mr Burns, and furnifhed with 
a rack-work, which raffed or depreffed it as the fupply of\ 
water varied, fo as at all times to employ the whole fall of 
the water), it is found, that a flow-moving wheel allows 
one-half of the water to get into the inner buckets, efpe- 
cially if the partition do not altogether reach the radius 
drawn through the lip D of the outer bucket. 

This is a very great improvement of the bucket-wheel j 
and when the wheel is made of a liberal breadth, fo that 
the water may be very (hallow in the buckets, it feems to 
carry the performance as far as it can go. Mr Burns made 
the firft trial on a wheel of 24 feet diameter; and its per- 
formance is nanifeftly fuperior to that of the wheel which 
it replaced, and which was a very good one- It has alfo 
another valuable property : When the fupply of water is 
very fcanty, a proper adjuftment of the apparatus in the 
fpout will diredt almoft the whole of the water into the 
outer buckets ; which, by placing it at a greater diftance 
from the axis, makes a very fenfible addition to its mecha- 
nical energy. 

We faid that this principle is fufceptible of confiderable 
extenfion ; and it is evident that two partitions will increafe 
the effeft, and that it will inereafe with the number of oar- 
titions : fo that when the pra&ice now begun, of making 
water-wheels of iron, {hall become general, and therefore 
very thin partitions are ufed, their number may be greatly 
increafed without any inconvenience ; and it is obvious, that 
this feries of partitions muft greatly contribute to the ftiff- 
nefs and general firmnefs of the whole wheel. 

There frequently occurs a difficulty in the making of 
bucket-wheels, when the half-taught mill-wright attempts 
to retain the water a long time in the buckets. The water 
gets into them with a difficulty which he cannot account 
for, and fpills all about, even when the buckets are not 
moving away from the Ipout. This arifes from the air, 
which muft find its way out to admit the water, but is 
obftrudfed by the entering water, and occafions a arreat 
fputtering at the entry. This may be entirely prevented 
by making the fpout confiderably narrower than the wheel. 
This will leave room at the two ends of the buckets for the 
eicape of the air. This obftrudtion is vaftly greater" than 
one would imagine ; for the water drags along with it a 
great quantity ot air, as is evident in the Water-blajl de- 
feribed by many authors. 

There is another and very feriovs obftru&ion to the mo- 
tion of an overfhot or bucketed wheel. When it moves in 
back-water, it is not onlyrefifted by the water, when it 
moves more flowly than the wheel, which is very frequently 
the cafe, but it lifts a great deal in the riling buckets. ' In 
feme particular fftates of back-water, the defeending buc- 
ket fills itfelf completely with water ; and, in other cafes-, 
it contains a very confiderable quantity, and air of 'com- 
mon denlity ; while in feme rarer cafes it contains lefs wa- 
ter, with air in a cor.denfed ftate. In the firft cafe, the 
riling bucket muft come up filled with water, which it can- 
not drop till its.mouth get out of the water. In thefe* 

cond 
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con3 cafe, part of the water goes out before this; but the 
air rarefies, and therefore there is ftill feme water dragged or 
lifted up by the wheel, by fuftion as it is ufually called. In the 
laft cafe there is no fuch back load on the rifing fide of the 
wheel, but (which is as detrimental to its performance) the 
defcending fide is employed in condenfing air; and although 
this air aids the afcent of the rifing fide, it does not ai .1 it 
fo much as it impedes the defcending fide, being (by the 
form of the bucket) nearer to the vertical line drawn thro’ 
the axis. 

All this may be completely prevented by a few holes 
made in the fturt of each bucket. Air being at lead 800 
times rarer than water, will efcape through a hole almoft 
30 times falter with the fame preflure. Very moderate 
holes will therefore fuffice for this purpofe: and the Imall 
quantity of water which thefe holes difcharge during the 
defcent of the buckets, produces a lofs which is altogether 
infignificant. The water which runs out of one runs into 
another, fo that there is only the lofs of one bucket. We 
have feen a wheel of only 14 feet diameter working in near, 
ly three feet of back-water. It laboured prodigioufly,. and 
brought up a great load of water, which fell from it in a- 
brupt dafhes, which rendered the motion very hobbling. 
When three holes of an inch diameter were made in each 
bucket ( 12 feet long), the wheel laboured no more, there w’as 
no more plunging of water from its riling fide, and its 
power on the machinery wag increafed more than ^th. 

Thefe pra&ical obfervations may contain information that 
is new even to feveral experienced mill-wrights. To per- 
fons lefs informed they cannot fail ©f being ufefui. We 
now proceed to confider the action of water thus lying in 
the buckets of a wheel; and to afeertain its energy as it 
may be modified by different circumftances of fall, velo- 
city, &c. 

With refpeft to variations in the fall, there can be little 
room for difculfion. Since the a&ive preffiire is meafured by 
the pillar of water reaching from the horizontal plane where 
it is delivered on the wheel, to the horizontal plane where 
it is fpilled by the wheel, it is evident that it mud be pro- 
portional to this pillar, and therefore we mud deliver it 
as high and retain it as long as pofiible. 

This maxim obliges us, in the fird place, to life a wheel 
whofe diameter is equal to the whole fall. We fhall not 
gain any thing by employing a larger wheel; for although 
we ihould gain by ufing only that part of the circumference 
where the weight will aft more perpendicularly to the ra- 
dius, we fhall lofe more by the neceffity of difeharging the 
water at a greater height from the bottom : For uTe mud 
fuppole the buckets of both the wheels equally well-con- 
Itrufted ; in which cafe, the heights above the bottom, 
where they will difcharge the water, will increafe in the 
proportion of the diameter of the wheel. Now, that we 
fhall lofe more by this than we gain by a more direft ap- 
plication of the weight, is plain, without any further rea- 
foning, by taking the extreme cafe, and fuppoling our 
wheel enlarged to fuch a fize, that the ufelefs part below is 
equal to our whole fall. In this cafe the water will be 
fpilled from the buckets as foon as it is delivered into them. 
All intermediate cafes, therefore, partake of the imperfec- 
tion of this. 

When our fall is exceedingly great, a wheel of an equal 
diameter becomes enormoufiy big and expenfive, and is of 
itfelf an unmanageable load. We have ieen wheels of 58 
feet diameter, however, which worked extremely w’dl ; but 
they are of very difficult condruftion, and extremely apt 
to warp and go out of fhape by their weight. In cafes 
like this, where we are unwilling to lofe any part of the 
force of a fmall dream, the bed form of a bucket-wheel is 
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an inverted chain-pump. Inftead of employing a chain- 
pump of the bed condruftion, ABCDEA (fig. 9.) to 
raife wrater through the upright pipe CB, by means of a 
force applied to the upper wheel A, let the water be de- 
livered from a fpout F, into the upper part of the pipe BC, 
and it will prefs down the plugs in the lower and narrower 
bored part of it with the full weight of the column, and 
clcape at the dead level of C. This weight will urge round 
the wheel A without any defalcation : and this is the mod 
powerful manner that any fall of water whatever can be ap- 
plied, and exceeds the mod perfeft overfhot wheel. But 
though it excels all chains of buckets in economy and in 
effeft, it has all the other imper reft ions of this kind of ma- 
chinery. Though the chain of plugs be of great drength, 
it has fo much motion in its joint? that it needs frequent re- 
pairs; and when it breaks, it is generally in the neighbour- 
hood of A, on the loaded fide, and all comes down with a 
great crafh. There is allo a lofs of power by the immer- 
fion of fo many plugs and chains in the water ; for there 
can be 110 doubt but that if the plugs were big enough 
and light enough, they would buoy and even draw up the 
plugs in the narrow' part at C.- They mud therefore dimi-. 
nifii, in all other cafes, the force with which this plug is 
prefled down. 

The velocity of an overlhot wheel is a matter of very 
great nicety ; and authors, both fpeculative and praftical, 
have entertained different, nay oppofite, opinions on the 
fubjeft. Mr Beledor, whom the engineers of Europe have 
long been accudomed to regard as facred authority, main- 
tains, that there is a certain velocity related to that ob- 
tainable by the whole fall, which will procure to an over- 
lhot w'heel the greated performance. Delagufillers, Smea- 
ton, Lambert, Des Parcieux, and others, maintain, that 
there is no fuch relation, and that the performance of an 
overffiot-wheel will be the greater, as it moves more flowly 
by an increafe of its load of work. Beledor maintains, 
that the aftive power of water lying in a bucket-wheel of 
any diameter is equal to that of the impulle of the fame 
water on the floats of an underfhot wheel, when the water 
iffues from a lluice in the bottom of the dam. I he other 
writers whom we have named affert, that the energy of 
an underlhot-wheel is but one-half of that of an overlhot, 
aftuated by the fame quantity of water falling from the 
fame height. 

To a manufaCluring country like ours, which derives 
adonilhing fuperiority, by which it more than compenfates 
for the impediments of heavy taxes and luxurious living 
chiefly from its machinery, in wdiich it leaves all Europe far 
behind, the decifion of this quedion, in fuch a manner as 
lhall leave no doubt or mifconception in the mind even of 
an unlettered artid, mud be confidered as a material fervice; 
and we think that this is eafily attainable. 

When any machine moves uniformly, the accelerating 
force or preflure aftually exerted on the impelled point of 
the machine is in equilibrio with all the refidances which 
are exerted at the working point with thofe arifing from 
friftion, and thofe that are excited in different parts 
of the machine by their mutual aftions. This is an 
incontedable truth ; and though little attended to by the 
mechanicians, Is the foundation of all pradbical knowledge 
of machines. Therefore, when an overlhot-wheel moves 
uniformly, with any velocity nvh itever, the water is afting 
with its whole weight : for gravity would accelerate its de- 
fcent, if not completely balanced by fome reaftton ; and in 
this balance gravity and the reafting part of the machine 
exert equal and oppoflte preffures, and thus produce the 
uniform motion of the machine. We are thus particular 
on -this point, becaufe we obferve mechanicians of the fird 
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rr T3?16 emPIoynlPr. a mo^e of reafoning on the queflion now 
r— y before us which is fpecious, and appears to prove the con- 

clufion which they draw; but is neverthelefs contrary to 
true mechanical principles. They ailert, that the flower 
a heavy body is defcehding (luppofe in a fcale lufpended 
from an axis in peritrochea), the more does it prefs on the 
fcale, and the more does it urpe the machine round : and 
therefore the flower an overfhot-wheel turns, the greater is 
the force with which the water urges it round, and the 
more wqik will be done. It is very true that the machine 
js more forcibly impelled, and that more work is done : but 
this is not becaule a pound of water preffes more ftrongly, 
but becaufe there is more water prefling on tire wheel; for 
the fpout {'applies at the fame rate, and each bucket re- 
ceives more water as it paffes by it. 

Tet us tnerefore examine this quellion by the unquellion- 
able principles of mechanics. 

L.et the overfliot-wheel AyTI (fig. j,) receive the wa* 
ter from a fpout at the very top of the wheel ; and, in or. 
der that the wheel may not be retarded by dragging into 
motion the water limply laid into the uppermoft bucket at 
A, let it be received at B, with the velocity (dire<£ted in a 
tangent to tne wheel) acquired by the head of water AP. 
1 his velocity, therefore, mult be equal to that of the rim 
©f the wheel. Let this be v, or let the wheel and the 
water move over v inches in a fecond. Let the buckets 
be of fuch dimenfions, that all the water which each receives 
aspt pafles the fpout is retained till rt comes to the pofi- 
tion R, where it is difcharged at once. It is plain that, 
in place of the feparate quantities of water lying in each 
bucket, we may fubftitute a continued ring of water, equal 
to their fum, and uniformly diftributed in the fpace BER^//3. 
This conflitutes a ring of uniform thicknefs. * Let the area 
of its crofs feftion fiB or F/be called a. We have al- 
ready demon!!rated, that the mechanical energy with which 
this water on the circumference of the wheel urges it round, 
is the fame with what would be exerted by the pillar b r r b 
prefling on F/, or ailing by the lever CF. The weight 
of this pillar may be exprefled by a Xbr, or a X PS ; and 
if we call the radius CF of the wheel R, the momentum 
or mechanical energy of this weight will be repreiented bv 
a X PS X R. 7 

Now, let us fuppofe that this wdreel is employed to raife 
a weight W, which is fufpended by a rope wound round 
the axis of the. wheel. Let r be the radius of this axle. 
T hen W X r is the momentum of the work. Let the 
weight rile with the velocity u when the rim of the wheel 
turns with the, velocity v, that is, let it rife u inches in a 
lecond. 

Since a perfeft equilibrium obtains between the power 
and the work when the motion is uniform, we muft have 
W X r r: o X PS X R. But it is evident that R : r ~ v : u. 
Therefore W Xu = a Xv X PS. 

Now the performance of the machine is undoubtedly 
meafured by the weight and the height to which it is rai- 
fed .in a fecond, or by W X a. Therefore the machine is 
in its bell pofilble ftate when a X x> X PS is a maximum. 
But it is plain that a X “u is an invariable quantity ; for it 
is the cubic inches of water which the fpout fupplies in a 
lecond. If the wheel moves fall, little water lies in each 
bucket, and a is fmall. When is final!, a is great, for 
the oppofite reafon ; but « X <u remains the fame. There- 
fore we muft make PS a maximum, that is, we muft de- 
liver the water as high up as poffible. But this diminifhes 
AP, and this diminifhes the velocity of the wheel: and as 
this has no limit, the propofition is demonftrated ; and an 
overflrot-wheel does the more work as it moves floweft. 

Convincing as this dncvflion muft be to any mechanician. 

] W o R 
we are anxious to imprefs the fame maxim on the minds Watw 
ot practical men, unaccuftomed to mathematical reafonin? works' 
of any kind. We therefore beg indulgence for adding \ 
popular view of the queftion, which requires no fuch invef. 
tigation. 

v^e may reaf°n in this way : Suppofe a wheel havincr so 
buckets, and that fix cubic feet of water are delivered m a 
fecond on the top of the wheel, and difcharged without 
any lofs by the way at a certain height from the bottom 
or the wheel. Let this be the cafe, whatever is the rate 
of the wheel’s motion ; the buckets being of a fufficient ca- 
pacuy to hold all the water which falls into them. Let 
this wheel be employed to raife a weight of any kind, fun- 
pole water iR a chain of 30 buckets, to the fame height, 
and with the lame velocity. Suppofe, farther, that when 
the load on the riling fide of the machine is one-half of that 
on the wheel, the wheel makes four times in a minute, or 
one turn in 15 leconds. During this time 90 cubic feet 
of water have flowed into the 30 buckets, and each has 
received three cubic feet. Then each of the riling buckets 
contains feet; and 45 cubic feet are delivered into the 
upper ciftern during one turn of the wheel, and 180 cubic 
reet in one minute. 

Now, fuppofe the machine fo loaded, by making the ri. 
Ting buckets more capacious, that it makes only two turns 
in a minute, or one turn in 30 feconds. Then each de- 
fcending bucket muft contain fix cubic feet of water. If 
each bucket of the rifing fide contained three cubic feet, 
the motion of the machine would be the fame as before. 
1 his is a point which no mechanician will controvert. 
When two pounds are fufpended to one end of a firing 
which pafles over a pulley, and one pound to the other end; 
the delcent o! the two pound will be the lame with that 
of a four pounds weight, which is employed in the fame 
manner to draw up two pounds. Our machine would 
therefore continue to make four turns in the minute, and 
would deliver 90 cubic feet during each turn, and 360 in 
a minute. But, by fuppofition, it is making bat two turns 
in a minute: this muft proceed from a greater load than 
three cubic feet of water in each rifing bucket. The ma- 
chine mull therefore be railing more than 90 feet of wate? 
during one turn of the wheel, and uiore than 180 in the 
minute. 

1 hus it appears, that if the machine is turning twice as 
flow as before, there is more than twice the former quantity in 
the rifing buckets, and more will be railed in a minute by 
the fame expenditure of power. In like manner, if the ma- 
chine go three times as "flow, there muft be more than three 
times the former quantity of water in the rifing buckets, 
and more work will be done. 

But we may go farther, and aflert, that the more we 
retard the machine, by loading it with more work of a 
fimnar kind, the greater will be its performance. This 
does not immediately appear from the prefent difeuffion ; 
But let us call the firft quantity of water in the rifing buc- 
ket A ; the water railed by four turns in a minute will 
be 4 X 3° X A, = 120 A. The quantity in this bucket, 
when the machine goes twice as flow, has been fliown to be. 
greater than 2 A (call it 2 A -f* x) y the water railed by 
two turns in a minute will be 2 X 30 X tTA -f."* r= 120 A 
4- 60 x. Now, let the machine go four times as flow, ma- 
king but one turn in a minute, the rifing bucket muft 
now contain more than twice 2 A -f- jc, or more than 4 A 

2 # ; call it 4 A 2 x -f-J’* The work done by one 
turn in a minute will now be 30 X 4^+ 2 x -\-j = 120 A 
-J- 60 x -j- 30^. 

By fiich an induaion of the work, done with any rates 
of motion we choofe, it is evident that the performance of 
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the machine increafes with every diminution of its velocity 
that is produced by the mere addition of a fimilar load of 
work, or that it does the more work the flower it goes. 

We have fuppofed the machine to be in its ftate of per- 
manent uniform motion. If we confider it only in the be- 
ginning of its motion, the refult is Hill more in favour of 
flow motion : For, at the firft a&ion of the moving power, 
the inertia of the machine itfelf confumes part of it, and it 
acquires its permanent fpeed by degrees ; during, which, the 
refiftances arifing from the work, fri&ion, &c. increafe, till 
they exactly balance the preffure of the water ; and after 
this the machine accelerates no more. Now the greater 
the power and the refiftance arifing from the work are, in 
proportion to the inertia of the machine, the fooner will all 
arrive at its ftate of permanent velocity. 

There is another circumftance which impairs the perfor- 
mance of an overfhot-wheel moving with a great velocity, 
•viz. the effefts of the centrifugal force on the water in the 
buckets. Our mill-wrights know well enough, that too 
great velocity will throw the water out of the buckets but 
few, if any, know' exa&ly the diminution of power produ- 
ced by this caufe. The following very fimple conllruchon 
will determine this: Let AOB (fig- 10.) be an overfhot 
wheel, of which AB is the upright diameter, and L. is the 
centre. Make Ch the length ot a pendulum, which will 
make two vibrations during one turn of the w'lieel. Diaw 
FE to the elbow of any of the buckets. The water in this 
bucket, inflead of having its furface horizontal, as NO, 
will have it in the direction n O perpendicular to FE very 
nearly. . 

For the time of falling along half of FC is to that or 
two vibrations of this pendulum, or to the time of a revo- 
lution of the wheel as the radius of a circle is to its cir- 
cumference : and it is well known, that the time oi moving 
along half of AC, by the uniform action of the centrifugal 
force, is to that of a revolution as the radius of a circle to 
its circumference. Therefore the time of deferibing of 
AC by the centrifugal force, is equal to the time of deferi- 
bing i of FC by gravity. Thefe fpaces, being fimilarly 
deferibed in equal times, are proportional to the accelera- 
ting forces. Therefore F FC : £ AC, or FC : AC = gra- 
vity : centrifugal force. Complete the parallelogram X' CEK. 
A particle at E is urged by its wreigbt in the diiecfion 
KE, with a force which may be exprelfed.by FC or KE ; 
and it is urged by the centrifugal force in the direction 
CE, with a force = AC or CE. By their combined ac- 
tion it is urged in the direftion FE. Therefore, as the 
furface of {landing water is always at right angles to the 
afb'on of gravity, that is, to the plum-line, fo the furface 
of the water in the revolving bucket is perpendicular to the 
aftion of the combined force XE. 

Let NEO be the pofition of the bucket, which juft holds 
all the water which it received as it pafled the fpout when 
not affedted by the centrifugal force ; and let NDO be its 
pofition when it would be empty. Let the vertical lines 
through D and E cut the circle deferibed round C with 
the radius CF in the points H and 1. Draw HC, IC, 
cutting the circle AOB in L and M. Make the arch d'l 
equal "to AL, and the arch e'> equal to AM : Then C ^ 
and C ‘ will be the petitions of the bucket on the revolving 
wheel, correfponding to CDO and CEO on the wheel at 
reft. Water will begin to run out at f, and it will be all 
gone at <t. — The demonftration is evident. 

The force which now urges the wheel is Hill the weight 
really in the buckets : For though the water is urged in the 
direftion and with the force XE, one of its conftituents, 
CE, has no tendency to impel the wheel; and KE is the 
only impelling force. 

It is but of late years that mills have been conftrft&ed 
or attended to with that accuracy and fcientific fkill which ^ 
are necellary for deducing confidential conclufions from any 
experiments that can be made with them ; and it is there- 
fore no matter of wonder that the opinions of mill-wrights 
have been fo different on this fubjeifl. T. nere is a natuiul 
wifh to fee a machine moving brifltly ; it has the appear- 
ance of activity : but a very flow motion always looks as if 
the machine were overloaded. For this reafon mill-wrights 
have always yielded flowly, and with fome reluctance, to 
the repeated advices of the mathematicians : but they have 
yielded ; and we fee them adopting maxims of conftru&ion 
more agreeable to found theory; making their wheels of 
great breadth, and loading them with a gieat deal of work. 
Mr Euler fays, that the performance of the heft mill can- 
not exceed that of the worfl above -j-Ua : but we have feen 
a ftream of water completely expended in driving a fmall 
flax mill, which now drives a cotton mill of 4000 fpindles, 
with all its carding, roving, and drawing machinery, be- 
fides the lathes and other engines of the fmxth and carpen- 
ters workfhops, exerting a force not lels than ten time* 
what fufliced for the flax-mill. 

The above difeuflion only demonftrates in general the 
advantage of flow motion; but does not point out in any de- 
gree the relation between the rate of motion and the work 
performed, nor even the principles on which it depends. 
Yet this is a fubjeft fit for a mathematical inveftigation; and 
we would profecute it in this place, if it were neceffary for 
the improvement of pra&ical mechanics. But we have feen 
that there is not, in the nature of things, a maximum of 
performance attached to any particular rate of motion which 
fhould therefore be preferred. X'or this reafon we omit 
this difeuffion of mere fpeculative curiofity. It is very in- 
tricate : For we muft not now exprefs the preffure on the 
wheel by a conjlanl pillar of water incumbent on the extre- 
mity of the horizontal arm, as we did before when we fup- 
pofed the buckets completely filled ; nor by a fmaller con- 

Jlant pillar, correfponding to a fmaller but equal quantity ly- 
ing in every bucket. Each different velocity puts a different 
quantity of water into the bucket as it paffes the fpout , and 
this occafions a difference in the place where the c.iftharge 
is begun and completed. This circumdance is fome obftacle 
to the advantages of very flow motions, becaufe it brings on 
the difeharge fooner. All this may indeed be expreffed by 
a fimple equation of eafy management ; but the whole pro- 
cefs of the mechanical difeuflion is both intricate and te- 
dious, and the refults are fo much diverfified by the forms 
of the buckets, that they do not afford any rule of fufli- 
cient generality to reward our trouble. 1 he curious reader 
may fee a very full inveftigation of this fubjecl in two dif- 
fertations by Elvius in the Swedifh X iarifa6lions, and in 
the Hydrodynamique of Profeffor Karftner of Gottingen; who 
has abridged thefe Differtations of Elvius, and confiderably 
improved the whole inveftigation, and has added fome com- 
parifons of his deductions with the a&ual performance of 
fome great works. Thefe comparifons, however, are not 
very fatisfaftory. There is alfo a valuable paper on this 
fubjeCt by Mr Lambert, in the Memoirs of the Acade- 
my of Berlin for the year 1775. From thefe differtations, 
and from the Hydrodytiatniqut of the Abbe Boflut, the reader 
will get all that theory can teach of the relation between 
the preffures of the power and work on the machine and 
the rates of its motion. The pradical reader may reft with 
confidence on the fimple demonftration we have given, that 
the performance is improved by diminifhing the velocity. 

All we have to do, therefore, is to load the machine, 
and thus to diminifh its fpeed, unlefs other phyfical circum- 
ftances throw obftacle# in the way: but there are fuch ob- 
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flacks. In all machines there are little inequalities of ac 
tion that are unavoidable. In the action of a wheel and 
pinion, though made with the utmofl judgment and care, 
there are fuch inequalities. Thefe increafe by the chan-res 
of form occafioned by the wearing of the machine—much 
greater irregularities arife from the fubfultory motions of 
cranks, hampers, and other parts w’hich move unequally or 
reciprocally. A machine may be fo loaded as juit to be 
in equilibrio with its work, in the favourable pofition of its 
parts. When this changes into one lefs favourable, the ma- 
chine may ftep ; if not, it at leait flaggers, hobbles, or 
works unequally. The rubbing parts bear long on each 
other, with enormous preflures, and cut deep, and increafe 
fridtion. Such flow motions mull therefore be avoided. 
A little more velocity enables the machine to get over thofe 
increafed refiftances by its inertia, or the great quantity of 
motion inherent in it. Great machines pofTefs this advan- 
tage in a luperior degree, and will therefore work fleadily 
with a fmaller velocity. Thefe circumftances are hardly fu- 
fceptible of mathematical difcuffion, and our bell reliance is 
on well diredled experience. 

For this purpofe, the reader will do well to perufe with 
care the excellent paper by Mr Smeaton in the Philofophi- 
cai Tranfadtions for 1759. This differtation contains a 
numerous lift of experiments, moft judicioully contrived by 
him, and executed with the accuracy and attention, to the 
moft important circumftances, which is to be obferved in all 
that gentleman’s performances. 

It is true, thefe experiments were made with fmall mo- 
dels ; and we mull not, without great caution, transfer the 
refults of fuch experiments to large works. But we may 
fafely transfer the laws of variation which refult from a va- 
cation of cncumftances, although we mull not adopt the 
abfolute quantities of the variations themfelves. Mr Smea- 
ton was fully aware of the limitations to which conclulions 
drawn from experiments on models are fubjedl, and has made 
the applications with his ufual fagacity. 

His general inference is, that, in fmaller works, the rim 
of the overlhot-wheel Ihoukl not have a greater velocity than 
three feet in a fecond ; but that larger mills may be allo Aed 
a greater velocity than this. When every thing is execu- 
ted in the belt manner, he fays that the work performed 
will amount to fully two-thirds ol the power expended ; that 
is, that three cubic feet of water defeending from any 
height will raife two to the fame height. See iome farther 
account of this dilfertation under the word Mechanics, 
fedt. 5. 

It is not very eafy to compare thefe dedu&ions with ob- 
fervations on large works; becaufe there are few cafes where 
we have good meafures of the refiftances oppofed by the 
work performed by the machine. Mills employed for 
pumping water afford the bell opportunities. But the in- 
ertia of their working gear diminilhes their ufeful perform- 
ance very ienlibly ; becaufe their great beams,, pump-rods, 
&c. have a reciprocating motion, which mull be deftroyed, 
and produced anew in every llroke. We have examined 
fome machines of this kind which are efteemed good ones; 
and we find few of them whole performance exceeds one 
half of the power expended. 

By comparing other mills with thefe, we get the beft in- 
formation of their refinances. The companion with mills 
worked by Watt and Boulton’s fleam engines is perhaps a 
better meaiure of the refiftances oppofed by different kinds 
of work, becaufe their power is very diftin&ly known. We 
have been informed by one of the moft eminent engineers, 
that a ton and halt of water per minute falling one foot will 
grind and drels one bulhel of wheat per hour. This is equi- 
valent to 9 tons falling 10 feet. 
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If an overfhot-wheel oppofed no refiftance, ami only one 

bucket were filed, the wheel would acquire the velocity 
due to a faft through the whole height. But when it is in' 
this late of accelerated motion, if another bucket of water 
is dehveted into it, its motion mull be checked at the firft 
by the necefiity of dragging forward this water. If the 
buckets fill in fucceflion as they pafs the fpout, the velocity 
acquired by an unrefilling wheel is but half of that w hich one 
bucket would give. In all cafes, therefore, the velocity ig 
dimimihed by the inertia of the entering water when it ig 
limply kid into the upper buckets. The performance wilt 
therefore be improved by delivering the water on the wheel 
with that velocity with which the wheel is really moving 
And as we cannot give the direftion of a tangent to the 
wheel, the velocity with which it is delivered on the wheel 
mult be fo much greater than the intended velocity of the 
nm, that it lhall be precifely equal to it when it is eftima- 
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djle<?ion of the tangent. Three or four inches of fall are fufficient for this purpofe ; and it Ihould never be 
ncglefled, for it has a very fenfible influence on the perform- 
ance. But it is highly improper to give it more than this. 

Water* 
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with the view o£ impelling the wheel by its ftroke. For 
even although it were proper to employ part of the fall in 
this way (which we lhall prefently fee to be very impro- 
per), we cannot procure this impulfe ; becaufe the water falls 
among other water, or it ftrikes the boards of the wheel 
with luch obliquity that it cannot produce any fenfible ef- 
fedl. 

It is a much debated queftion among millwrights. Whe- 
ther the diameter of the wheel Ihould be fuch as that the wa- 
ter will be delivered at the top of the wheel ? or larger, fo 
that the water is received at fome diftance from the top, 
where it will aA more perpendicularly to the arm ? We ap- 
prehend that the obfervations formerly made will decide in 
.lavour of the firll praAice. The fpace below, where the 
water is difeharged from the wheel, being proportional to 
the diameter of the wheel, there is an undoubted lofs of fall 
attending a large wheel; and this is not compenfated by de- 
livering the water at a greater diftance from the perpendi- 
cular. We ftiould therefore recommend the ute of the 
whole defeending fide, and make the diameter of the wheel 
no greater than the fall, till it is fo much reduced that 
the centrifugal force begins to produce a fenfible effeA. 
Since the rim can hardly have a fmaller velocity than three 
feet per fecond, it is evident that a fmall wheel mult revolve 
more rapidly. This made it proper to infert the determi- 
nation that we have given, of the lofs of power produced by 
the centrifugal force. But even with this in view, we Ibould 
employ much fmaller wheels than are generally done on 
fmall falls. Indeed the lofs of water at the bottom may be 
dimimlhed, by nicely fitting the arch which furrounds the 
wheel, fo as not to allow the water to eicape by the fides or ■. 
bottom. While this improvement remains in good order, 
and the wheel entire, it produces a very fenfible effeA; but 
the paffage widens continually by the wearing of the wheel. 
A bit of (tick or itoue falling in about the whecl-tears ©ff 
part of the fhroudiag or bucket, and frofty weather fre- 
quently binds-all fAL It therefore feldom anfwers expec- 
tations. We have nothing to add on this cafe to what we 
have already extraAed from Mr Smeaton’s Differtation on 
the SubjeA of Breaft or half Overfhot Wheels. 

There is another form of wheel by which water is made 
to aA on a machine by its weight, which merits conlidera- 
tion. This is known in this country by the name o£ Bar* 
la's mill, and has been deferibed by Deiaguiliiers, voL ii. p, . 
460. It confiftsof an upright pipe or trunk AB (fig. 11.), 
communicating with two horizontal brandies BC, B 
which have a hole C c near their ends, opening in oppofite 
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dirfaion«, at rfgKt angles to their lengths. Suppofe water 
woiii* to be poured in at the top from the fpout F, it will run 

,*~r~ out by the holes C and c with the velocity correfponding to. 
the depth of thefe holes under the furface. The confe- 
quence of this mult be, that the arms will be preffcd back- 
wards ; for there is no folid furface at the hole C, on 
which the lateral preffure of the water can be exerted, while 
it adfs with its full force on the oppofite fide of the arm. 
Tin's unbalanced prefTure is equal to the weight of a column 
having the orifice for its bafe, and tw ice the depth under the 
furface of the water in the trunk for its height. This mea- 
fure of the height may feem odd, becaufe if the orifice were 
Ihut, the preffure on it is the weight of a column reaching 
from the furface. But when it is open, the water iflues 
with nearly the velocity acquired by falling from the iur- 
face, and the quantity of motion produced is that ol a co- 
lumn of twuce this length, moving with this velocity. This 

I is aftually produced by the preflure of the fluid, and muft 
therefore be accompanied by an equal readfion. 

Now fuppofe this apparatus fet on the pivot E, and to 
have a fpindie AD above the trunk, furnifhed wuth a cy- 
lindrical bobbin D, having a rope wound round it, and paf- 
fing over a pulley G» A weight W may be fufpended 
there, which may balance this backward preflure. If the 
weight be too imall for this purpofe, the retrograde motion 
of the arms will wind up the cord, and raife the weight; and 
thus we obtain an a&ing machine, employing the prellure 
of the water, and applicable to any purpofe. A runner 
millfione may be put on the top of the fpindle ; and wre 
should then produce a flour mill of the utmoll Simplicity, 

1 having neither wheel nor pinion, and fubjedl to hardly any 
wear. It is fomewhat furprifing, that although this was 

j invented at the beginning of this century, and appears to 
have fuch advantage in point of fimplicity, it has not come 

i into life. So little has Dr Defaguilliers’s account been at- 
tended to (although it is mentioned by him as an excellent 
machine, and as highly inftruftive to the hydrauliit), that 
the fame invention was again brought forward by a Ger- 
man profeflbr (Segner) as his own, and has been honoured 
by a feries of elaborate difquifltions concerning its theory 
and performance by Euler and by John Bernoulli. Eu- 
ler’s Differtatiens are to be found in the Memoirs of the 
Academy of Beilin, 1751, &c. and in the Nuv. Comment. 
Petropol. tom. vi. Bernoulli’s are at the end of his Hy- 
draulics. Both thefe authors agree in faying, that this ma- 
chine excels all other methods of employing the force of 
water. Simple as it appears, its true theory, and the beft 
form of conftru&ion, are mod abStrufe and delicate fubje&s; 
and it is not eafy to give fuch an account of its principles 
as will be understood by an ordinary reader. 

We fee, in general, that the machine muft prefs back- 
wards; and little investigation fuffices for understanding 
the intenfity of this preflure, when the machine is at reSt. 
But when it is allowed to run backwards, withdrawing it- 
ftilf from the preffure, the intenfity of it is diminished ; and 

’ if no other circumftances intervened, it might not be diffi- 
cult to fay what particular preffure correfponded to any rate 
of motion. Accordingly, Defaguilliers, prefuming on the 
fimplicity of the machine, affirms the preSTure to be the 

■ weight of a column, which would produce a velocity of ef- 
flux equal to the difference of the velocity of the fluid and 

| of the machine ; and hence he deduces, that its performance 
will be the greatelt poffible, when its retrograde velocity is 
one-third of the velocity acquired by falling from the fur- 
face, in which cafe, it will raife T

8
Tths of the water expended 

to the fame height, which is double of the performance of a 
mill afted on by the impulle of water. 

But this is a very imperfect account of the operation. 
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When the machine (conftrufted exaftly as we have defer!- Water- 
bed) moves round, the water which iffues defeends in the, workg- ^ 
vertical trunk, and then, moving along the horizontal arms, 
partakes of this circular motion. This excites a centrifugal 
force, which is exerted again!! the ends of the arms by the 
intervention of the fluid. The whole fluid is fubjefted to 
thisprefiure (increafing for . every feftion acrofs the arm in 
the proportion of its diflance from the axis), and every par- 
ticle is prefled with the accumulated centrifugal forces of 
all the feftions that are nearer to the axis. Every fedtion 
therefore fuflains an aftual preflure proportional ta the 
fquare of its diftance from the axis. This increafes the ve- 
locity of efflux, and this increafes the velocity of revolution; 
and this mutual co-operation would feem to terminate in an 
infinite velocity of both motions. But, on the other hand, 
this circular motion muft be given anew to every particle of 
water as it enters the horizontal arm. This can be done 
only by the motion already in the atm, and at its expence. 
Thus there mult be a velocity which cannot be overpafled 
even by an unloaded machine. But it is alfo plain, that by 
making the horizontal arm very capacious, the motion of 
the water from the axis to the jet may be made very flow, 
and much of this diminution of circular motion prevented. 
Accordingly, Euler has recommended a form by which this 
is done in the mo ft eminent degree. His machine confifts 
of a hollow conoidal ring, of which.fig. 12. is a feftion. 
The part AH ha is a fort of funnel baton, which receives 
the water from the fpout F; not in the direction pointing 
towards the axis, but in the direftion, and with the precife 
velocity, of its motion. This prevents any retardation by 
dragging forward the water. The water then pafles down 
between the outer conoid ACea and the inner conoid 
HGg h along fpiral channels formed by partitions foldered 
to both conoids. The curves of thefe channels are deter- 
mined by a theory which aims at the annihilation of all un- 
neceffary and improper motions of the water, but which is 
too abftrufe to find a place here. The water thus, conduc- 
ted arrives at the bottom CG, eg. On the outer circum- 
ference of this bottom are arranged a number of fpouts 
(one for each channel), which are all directed one way ia 
tangents to the circumference. 

Adopting the common theory of the reaction of fluids, 
this Paould be a very powerful machine, and fliould raiie /^ths 
of the water expended. But if we admit the reaftion-to be 
equal to the force of the ifiuing fluid (and we do not fee 
how this can be refufed), the machine muft be nearly twice 
as powerful. We therefore repeat our wonder, that it has 
not been brought into ufe. But it appears that no trial has 
been made even of a model; fo that we have no experiments 
to encourage an engineer to repeat the trial; Even the late 
author Profeflbr Segner has not related any thing of th:s kind 
in his Exercitationet where he particularly deferibes 
the machine. This remiffnefs probably hae proceeded from 
fixing the attention on Euler’s improved conftruftion. It is 
plain that this muft be a molt cumbrous mafs, even in a fmak 
fize, requiring a prodigious veffel, and carrying an unwieldy 
load. If we examine the theory which recommends this con- 
ftrudion, we find that the advantages, tho’ real and fenfible, 
bear but a fmall proportion to the whole performance of 
the Ample machine as invented by Dr Barker. It is there*, 
fore to be regretted, that engineers have not attempted tg> 
realiie the firlt projedt. We beg leave to recommend it9 
with an additional argument taken from an addition made 
to it by Mr Mathon de la Cour, in Rozier’s Journal de 
Phyftque^ January and Auguft 1775. This gentleman 
brings down a large pipe FEH (fig. 13*) from a refervoir, 
bends it upward at H, and introduces it into two horizontal 
arms which have au upright fpindle DK, carry- 

ing 



Water. 
woiks. 

W O R [ 
a mllldone in the dyle of Dr Barker’s mill. The ln£."  ““V" '-,1 -IVI s mui. me m- 

_ genious mechanician will have no difficulty of contriving a 
method of joining thefe pipes, fo as to permit a free circa- 
lar motion without lofmg. much water. The operation of 
the machine in this form is evident. The water, preflcd by 
the column FG, flows out at the holes A and B, and the 
unbalanced preffure on the oppofite fides of the arms forces 
them round. The compendioufnefs and other advantages 
of this conftru&ion are nrofl ftriking, allowing us to make 
wfe of the greateft fall without any increafe of the fize of the 
machine. It undoubtedly enables us to employ a itream of 
water too fcanty to be employed in any other form. The 
author gives the dimenfrons of an engine which he had feen 
at Bourg Argentah AB is 92 inches, and its diameter 3 
inches ; the diameter of each orifice is ; FG is 21 
feet ; the pipe D was fitted into C by grinding; and the 
internal diameter of D is 2 inches. 

When the machine was performing no work, or was un- 
loaded, and emitted water by one hole only, it made 11 e 
turns in a minute. This gives a velocity of 46 feet per 
fecond for the hole. This is a curious iaft : For the water 
would iffire from this hole at reft with the velocity of 37^. 
This great velocity (which was much lei's than the velocity 
with which the water a&ually quitted the pipe) was un- 
doubtedly produced by the prodigious centrifugal force 
which was nearly 17 times the weight of the water in the 
orifice. 

The empty machine weighed 80 pounds, and its weight 
was half fupported by the upper preffure of the water, fo 
that the fndtion of the pivots was much diminifhed. It is a 
pity that the author has given no account of any work done 
by the machine. Indeed it was only working ventilators 
for a large hall. His theory by no means embraces all its 
principles, nor is it well-founded. 

\Ve think that the free motion round the neck of the 
feeding-pipe, without any lofs of water or any corffiderable 
fndtion, may be obtained in the following manner: AB 
(fig. 14O leprefents a portion ©f the revolving horizontal 
pipe and CE e c part of the feeding pipe. The neck of 
the hrft is turned truly cylindrical, fo as to turn eafily, but 
without (hake, in the collar C r of the feeding-pipe, and 
each has a fhoulder which may fupport the other. That 
the friefion of this joint may not be great, and the pipes 
deitroy each other by wearing, the horizontal pipe has an 
iron fpindle EF, fixed exa&ly in the axis of the joint, and 
refting with its pivot F in a ftep of hard fteel, fixed to the 
iron bar GH, which goes acrofs the feedimr-pipe, and is 
firmly fupported in it. This pipe is made beU-fhaped, wi- 
dening below. A collar or hofe of thin leather is fitted to 
^ ,nfide of ^IS. FPe> and is reprefented (in fe&ion) by 
.LKM tfi k l. This is kept in its place by means of a metal 
or wooden ring N «, thin at the upper edge, and taper ffia- 
ped. I his is drawn in above the leather, and ftretches it, 
and caufes it to apply to the fide of the pipe all around. 
I heie can be no leakage at this joint, becaufe the water 
will preis the leather to the fmooth metal pipe; nor can 
there be any fenfible fridion, becauie the water gets at the 
edge of the leather, and the whole unbalanced preffure is at 
the fmall crevice, between the two metal ffioulders. Thefe 
fhoulders need not touch, fo that the fridion muft be in- 
ienfible.^ We imagine that this method of tightening a 
turning joint may be ufed with great advantage in many 

. We
r
h

o
avc onIy further to obferve on this engine, that any 

imperfedion by which the paffage of the water is diminifh- 
cd or obftruded produces a faving of water which is in ex 
ad proportion to the diminution of effeCl. The only inac 
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curacy that is not thus compenfated is when the Jets are 
not at right angles to the arms. J 

We repeat our wilhes, that engineers would endeavour to 
bring this machine into ufe, feeing many fituations where it 
may be employed to great advantage. Suppofe, for inftance, 
a imall fupply of water from a great height applied in this 
manner to a centrifugal pump, or to a hair belt palling over 
a pulley, and dipping in the water of a deep well. This 
would be a hydraulic machine exceeding all others in fimpli- 
city and durability, though inferior in effed to fome ether 
conftrudions. 

2. Of Underfhot Wheels. * 
All wheels go by this name where the motion of the wa- 

ter is quicker than that of the partitions or boards of the 
wheel, and it therefore impels them. Thefe are called the 

foat-boards, or foots, of an underlhot wheel. The water 
running in a mill-row, with a velocity derived from a head 
of water, or from a declivity of channel, ftrikes on thefe 
floats, and occafions, by its defledions fidewife and upwards, 
a preffure on the floats fufficient for impelling the wheel. 

There are few points of pradical mechanics that have 
been more confidered than the adion of water on the floats 
of a wheel; hardly a book of mechanics being filent on the 
fubjed. But th<f generality of them, at leaft fuch as are 
intelligible to perfons who are not very much converfant in 
dynamical and mathematical difeuffien, have hardly done 
any thing more than copied the earlieft dedudions from 
the ample theory of the refiftance of fluids. The confe- 
quence has been, that our pradical knowledge is very im- 
perled; and it is ftill chiefly from experience that we muft 
learn the performance of underffiot wheels. Unfortunately 
this flops their improvement; becaufe thofe who have the 
only opportunities of making the experiments are not fuf- 
nciently acquainted with the principles of hydraulics, and 
are apt to afenbe differences in their performance to trifling 
noftrums in their conftrudion, or in the manner of applying 
the impulfe of the water. * r / & 

We have faid fo much on the imperfedion of our theories 
o. the impulfe of fluids in the article Resistance of Fluids, 
that we need not repeat here the defeds of the common 
explanations of the motions of underfhot wheels. The 
part of this theory of the impulfe of fluids which agrees belt 
with obfervation is, that the impulfe is in the duplicate propor- 
tion of the 'velocity with which the water frikes the foot. That 
is, if v be the velocity of the ftream, and u the velocity of 

v, ijr/i’ ^ave ^ t^ie ^mPu^e on the float when held faft to its impulfeon the float moving with the velo- 

city u, as d1 to v—u-l, and f zz. F X !LZ^L. 
D2 

This is the preffure ading on the float, and urging the 
wheel round its axis. The wheel muft yield to this motion, 
if the refiftance of the work does not exert a fuperior pref- 
fare on the float in the oppofite diredion. By yielding, the 
float withdraws from the impulfe, and this is therefore di- 
mmiffied. The wheel accelerates, the refiftances increafe, 
and the impulfes diminiffi, till they become an exad balance 
for the refiftances. The motion now remains uniform, and 
the momentum of impulfe is equal to that of refiftance. 
i he performance of the mill therefore is determined by this ; 
and, whatever be the conftrudion of the mill, its perform- 
ance is beft when the momentum of impulfe is greateft. 
This is had by multiplying the preffure on the float by its 
veIocity- Therefore the momentum will be expreffed by 

- FX- • X u. But fincc F kand i>a are conftant quanti 

ties, 
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Waijj* ties, the momentum will be proportional to a Xu—a2. 

i Let x reprefent the relative velocity. Then v — x will be 
= a, and the momentum will be proportional to v — x 
X and will be a maximum when v — x X x* is a ma- 
ximum, or when v x* — x3 is a maximum. This will be dif- 
covered by making its fluxion = o. That is, 

2 v x x — $ x* x —o. 
and 2 vx — 3 *2 =r o 
or 2 v — 3 « ~ o 
and 2 u = 3 jc, and x = -f u; and therefore v — x, or 

That is, the velocity of the float muft be one 
third of the velocity of the ftream. It only remains to fay 
what is the abfolute preffure on the float thus circumftanced. 
Let the velocity u be fuppofed to arife from the preflure of 
a head of water h. The common theory teaches that the 
impulfe on a given furface S at reft is equal to the weight 
of a column k S ; put this in place of F, and £ u2 in place of 
•v — ?/ and f v for u. This gives us S £ X ^ v for the mo- 
mentum. Now the power expended is S u, or the column 
S h moving with the velocity v. Therefore the greateft per- 
formance of an underfhot wheel is equivalent to railing T

4
T 

of the water that drives it to the fame height. 
But this is toofmall an eftimation ; for the preflure exert- 

ed on a plane furface, lituated as the float of a mill-wheel, 
is confiderably greater than the weight of the column S b. 
This is nearly the preflure on a furface wholly immerfed in 
the fluid. But when a fmall vein ftrikes a larger plane, fo 
as to be deflefted on all fides in a thin Iheet, the impulfe is 
almoft double of this. This is in fome meafure the cafe in 
a mill wheel. When the ftream ftrikes it, it is heaped up 
along its face, and falls back again—and during this mo- 

,1 tion it is afting with a hydroftatic preffure on it. When the 
wheel dips into an open river, this accumulation is lefs re- 

I markable, becaufe much efcapes laterally. But in a mill 
courfe it may be confiderable. 

We have confidered only the a&ion on one float, but 
feveral generally aft at once. ^The impulfe on moll of them 
muft be oblique, and is therefore lefs than when the fame 
ftream impinges perpendicularly ; and this diminution of im- 
pulfe is, by the common theory, in the proportion of the 
fine of the obliquity. For this reafon it is maintained, that 
the impulfe of the whole ftream on the loweft float board, 
which is perpendicular to the Itream, is equal to the fum of 
the impulfes made on all the floats which then dip into the 
water ; or that the impulfe on any oblique float is precifely 
equal to the impulfe which that part of the ftream would 
have made on the loweft floatboard had it not been interrupt- 
ed. Therefore it has been recommended to make fuch a 
number of floatboards, that when one of them is at the bot- 
tom of the wheel, and perpendicular to the ftream, the next 
in fucceflion fhould be juft entering into the water. But 
fince the impulfe on a float by no means annihilates all the 

j motion of the water, and it bends round it and hits the one 
| behind with its remaining force, there muft be fome advan- 

tage gained by employing a greater number of floats than thia 
rule will permit. This is abundantly confirmed by the ex- 
periments of Smeaton and Boflut. Mr Boflut formed three 
or four fuppcfitions of the number of floats, and calculated the 
impulfe on each ; according to the obfervations made in a 
courfe of experiments made by the Academy of Sciences, and 

I inferted by us in the article Resistance of Fluids; and when 
he fummed them up and compared the refults with his expe- 
riments, he found the agreement very fatisfaftory. He de- 
duces a general rule, that if the velocity of the wheel is |d of 
that of the ftream, and if 72 degrees of the circumference 
are immetfed in the ftream, the wheel fliould have 36 floats. 
Each will dip fth of the radius. The velocity being Hill 
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fuppofed the fame, there fhould be more or fewer floats ac- 
cording as the arch is lefs or greater than 72 degrees. 

Such is the theory, and fuch are the circumftances which 
it leaves undetermined. The accumulation of the water on a 
floatboard, and the force with which it may ftili ftrike ano- 
ther, are too intricate to be affigned with any tolerable pre- 
cifion : For fuch reafons we muft acknowledge that the 
theory of underfhot wheels is ftili very imperfeft, and that 
recourfe muft be had to experience for their improvement. 
We therefore ftrongly recommend the perufal of Mr Smea- 
ton’s experiments on underfhot-wheels, contained in the 
fame differtation with thofe we have quoted on overfhot- 
wheels. We have only to obferve, that to an ordinary- 
reader the experiments will appear too much in favour of 
underfhot-wheels. His aim is partly to eftablifh a theory, 
which will ftate the relation between their performance 
and the velocity of the ftream, and partly to ftate the rela- 
tion between the power expended and the work done. The 
velocity in his experiments is always confiderably below that 
which a body would acquire by falling from the furface of 
the head of water ; or it is the velocity acquired by a fhorter 
fall. Therefore if we eftimate the power expended by the 
quantity of water multiplied by this dirniniftied fall, ws 
fhall make it too fmall; and the difference in fome cafes ia 
very great: yet, even with thefe conceflions, it appears thaS 
the utmoft performance of an underfhot wheel does not 
furpafs the railing -fd of the expended water to the placa 
from which it came. It is therefore far inferior to an over- 
fhot wheel expending the fame power;and Mr Relidor has led 
engineers into very miftaken maxims of conftrmftion, by fay- 
ing that overfhot wheels fhould be given up, even in the cafo 
of great falls, and that we fhould always bring on the wa- 
ter from a fluice in the very bottom of the dam, and bring1 

it to the wheel with as great velocity as poflible. Mr 
Smeaton alf© fays, that the maximum takes place when the 
velocity of the wheel is f ths of that of the ftream, inftead o£ 
-g-ths according to the theory ; and this agrees with the ex- 
periments of Boffut. But he meafured the velocity by- 
means of the quantity of water which run pall. This muftr 
give a velocity fomewhat toofmall; as will appear by at- 
tending to Buat’s obfervations on the fuperficial, the mean, 
and the bottom velocities. 

The reft of his obfervations, of which we have given an 
abftraft in Mechanics, Seel. V. are molt judicious, and- 
well adapted to the inftru&ion of praftitioners. We have 
only to add to them the obiervations of Heparceux and Bof- 
fut, who have evinced, by very good experiments, that them 
is a very fenfible advantage gained by inclining the float- 
boards to the radius of the wheel about 20 degrees, fo that, 
the kweft floatboard fhall not be perpendicular, but have, 
its point turned up the ftream about 20 degrees. This in- 
clination caufes the water to heap up along the floatboard, 
and aft by its weight. The floats fhould therefore be made 
much broader than the vein of water interrupted by them i» 
deep. 

Some engineers, obferving the great fnperiority of overfhot' 
wheels above underfhot wheels driven by the fame expence oF 
power, have propoftd to bring the water home to the bottonv 
of the wheel on an even bottom, and to make the floatboard 
no deeper than the aperture of the fluice, which would per- 
mit the water to run out. The wheel is to be fitted with 
a dole foie and fides, exadly fitted to the end. of this trough, 
fo that if the wheel is at reft, the.water may be dammed^up- 
by the (ole and floatboard. It wrlLtherefon^prefs forewarci. 
the floatboard with the whole force of the hpad of water. 
But this-cannot anfwer ; forrif we fuppofe no floatboards, 
the water will flow out at the bottom, propelled in the man- 
ner thofe perlons fuppofe ; and it .will be fupplied from be- 

hind. 

Water- 
works, 
 ^—4 
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Waw- hind, the water coming yfottf/y from all parti of the trough 
walk?. to }10]e )je]ow wheel. But now add the floats, and 

v fuppofe the wheel in raotion with the velocity that is ex- 
pected. The other floats muft drag into motion all the 
water which Ifes between them, giving to the greateft part 
of it a motion vaitly greater than it would have taken in 
confequcnce of the preiiure of the water behind it ; and the 
water out of the reach of the floats will remain ftill, which 
it would not have done independent of the floatboards above 
it, becaufe it would have contribnted to the expence of the 
hole. The motion therefore which the wheel will acquire 
by this conftru&ion muft be fo different from what is ex- 
pe&ed, that we can hardly fay what it will be. 

We are therefore perfuaded, that the beft way of deliver- 
ing the water on an underfhot-wheel in a clofe-mill-courfe 
is, to let it Hide down a very fmcoth channel, without touch- 
ing the wheel till near the bottom, where the wheel ihould 
be exaCfly fitted to the courfe>; or, to make the floats ex- 
ceedingly broader than the depth of the vein of water which 
glides down the courfe, and allow it to be partly intercept- 
ed by the firft floats, and heap up along them, afting by its 
weight, after its impulfe has been expended. If the bot- 
tom of the courfe be an arch of a circle deferibed with a 
radius much greater than that of the wheel, the wTater which 
flides down will be thus gradually intercepted by the floats. 

Attempts have been made to conftruCt w'ater-wheels 
which receive the impulfe obliquely, like the fails of a com- 
mon wind-mill. This would, in many fituations, be a very 
great acquifition. A very flow but deep river could in 
this manner be made to drive our mills ; and although much 
power is loft by the obliquity of the impulfe, the remainder 
may be very great. It is to be regretted, that thefe at- 
tempts have not been more zealoufly profecuted ; for we 
have no doubt of their fuccefs in a very ferviceable degree. 
Engineers have been deterred, becaufe when fuch wheels 
are plunged in an open ftream, their lateral motion is too 
much impeded by the motion of the ftream. We have 
feen one, however, which was very powerful: It was a 
long cylindrical frame, having a plate Handing out fr»m it 
about a foot broad, and furrounding it with a very oblique 
fpiral like a cork-fcrew. This was plunged about jth ©f 
its diameter (which was about 12 feet), having its axis in 
the direction of the ftream. By the work which it was 
performing, it feemed more powerful than a common wheel 
which occupied the fame breadth of the river. Its length 
was not lefs than 20 feet : it might have been twice as 
much, which wrould have doubled its power, without oc- 
cupying more of the water-w'ay. Perhaps fuch a fpiral, 
continued to the very axis, and moving in a hollow canal 
wholly filled by the ftream, might be a very advantageous 
way ot employing a deep and flow ftream. 

But mills with oblique floats are moft ufeful for employ- 
ing fmall ftreams, which can be delivered from a fpout with 
a great velocity. Mr Boffut has conlidered thefe with due 
attention, and afeertained the belt modes of conftru&ion. 
There are two which have nearly equal perrormances : i. 
The vanes being placed like thofe of a wind mill, round the 
rim of a horizontal or vertical wheel, and being made much 
broader than the vein of water which is to ftrike them, let 
the fpout be fo directed that the vein may ftrike them per- 
pendicularly. By this meafure it will be fpread about on 
the vane in a thin fheet, and exert a preflure nearly equal 
to twice the weight of a column whofe bafe is the orifice 
of the fpout, and whofe height is the fall producing the 
velocity. 

Mills of this kind are much in ufe in the fouth of Eu- 
rope. The wheel is horizontal, and the vertical axis carries 
the millftone ; fo that the mil] is of the utmoft fimplicity : 
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and this is Its chief nccommendation ; for its power is great- Water, 
ly inferior to that of a wheel conftru&ed in the ufual manner. worka 

2. The vanes may be arranged round the rim of the N 
wheel, not like the fails of a wind mill, but in planes in. 1.. °r^ 
dined to the radii, but parallel to the axis, or to the planes 
palling through the axis. They may either {land on a fok, 
like the oblique floats recommended by De Parceux, as above 
mentioned; or they may Hand on the fide of the rim, not 
pointing to the axis, but afide from it. 

This difpofition will admit the fpout to be more conve- 
niently difpofed either for a horizontal or a vertical wheel. 

We fhall conclude this article by delcribing a contrivance 
of Mr Burns, the inventor of the double bucketed wheel, 
for fixing the arms of a water-wheel. It is well known to 
mill-wrights that the method of fixing them by making 
them to pafs through the axle, weakens it exceedingly, and 
by lodging water in the joint, foon caufes it to rot and fail. 
They have, therefore, of late years put caft-iron flanches on 
the axis, to which each arm is bolted : or the flanches are 
fo falhioned as to form boxes, lerving as mortifes to receive 
the ends of the arms. Thefe anfwer the purpofe complete- 
ly, but are ver^ expenfive ; and it is found that arms of fir, 
bolted into flanches of iron, are apt to work loofe. Mr Burns 
has made wooden flanches of a very curious conftruclion, 
which are equally firm, and coft much lefs than the iron ones. 

This flanch confifts of eight pieces, four of which com- 
pofe the ring reprefented in fig. 15. meeting in the joints 
a b, a b, a bt ab, directed to the centre O. The other 
four are covered by theie, and their joints are reprefented 
by the doted lines a. /I, u [it a p, a. p. Thefe two rings break 
joint in fuch a manner that an arm MN is contained be- 
tween the two neareft joints d b1 of the one, and Z3' of the 
other. The tenon formed on the end of the arm A, &c. is 
of a particular fhape : one fide ; GF, is directed to the cen- 
tre O ; the other fide, BODE, has a fmall fhoulder BC ; 
then a long lide CD directed to the centre O; and then 
a third part DE parallel to GF, or rather diverging a little 
from it, fo as to make up at E the thicknefs of the fhoul- 
der BC ; that is, a line from B to E would be parallel to 
CD. This fide of the tenon fits exaftly to the correfpond- 
ing fide of the mortife ; but the mortife is wider on the 
other fide, leaving a fpace GFK£ a little narrower at FK 
than at G h. Thefe tenons and mortifes are made extreme- 
ly true to the fquare; the pieces are put round the axle, 
with a few blocks or wedges of foft wood put between 
them and the axle, leaving the fpace empty oppofite to the 
place of each arm, and firmly bolted together by bolts be- 
tween the arm-maitifes. The arms are then put in, and 
each is prefled home to the fide CDE, and a wedge HF 
of hard wood is then put into the empty part of the mor- 
tife and driven home. When it comes through the flanch 
and touches the axle, the part which has come through is cut 
off with a thin child, and the wedge is driven better home. 
The (paces under the ends of the arms are now filled with 
wedges, which are driven home from oppofite fides, till the 
circle of the arms flands quite perpendicular on the axle, and 
all is fall. It needs no hoops to keep it together, for the 
wedging it up round the axle makes the two half rings 
draw clofe on the arms, and it cannot ftart at its own joints 
till it crufties the arms. Hoops, however, can do no harm, 
when all is once wedged up, but it would be improper to 
put them on before this be done. For the account of ano- 
ther very curious hydraulic machine, fee Zurich. 

WORLD, the aflemblage of parts which compofe the 
globe of the earth. See Geography and Astronomy. 

WORM, in gunnery, a ferew of iron, to be fixed on 
the end of a rammer, to pull out the wad of a firelock, cara- 
bine, or piftol, being the fame with the wad-hook, only the 
2 • one 
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^0| one is more proper for fmall arms, and the other for can- 
ll non. . . . , , 

lror#- Worm, in chemitlry, is a long, winding pipe, placed 
in a tub of water, to cool and condenfe the vapours in the 
diftillation of fpirits. o 

JJlind-lVoRM, or SIoiv-Worm* See Anguis, n 2. 
Earth-Worm. See Lumbricus. 
Glow-Worm. See Lampyris 
Silk-Worm. See Silk, n° 5. 
WORMS, Vermes, in natural hiftory. See Zoology. 
Worms, in the human body. See Medicine, nw 407. 
Worms, in horfes. See Farriery, fed. 19. 
Worms, in dogs. See Dog, art. 4* 
Worms for bait. See Fishing, vol. 7. p. 271. 
Worms, an ancient, large, and famous city of Germany, 

in the palatinate of the Rhine, with a bifhop’s fee, whole bi- 
fhop is* a fovereign and prince of the empire. It is a free 
and imperial city, and the inhabitants are Proteftants. In 
the war of 1689 it was taken by the French, who almoft re- 
duced it to afhes.—The bifhop afterwards built a new pa- 
lace in it; and it is famous for a diet held here in 1521, 
at which Luther afiilted in perfon. h he Proteflants have 
lately built a handfome church, where Luther is reprefented 
as appearing at the diet. It is noted for the excellent 
wine that grows in the neighbourhood, which they call 
our Lady's milk. In the campaign of 174L km8; Geo. II. 
took up his quarters in this city, and lodged at the bi- 
fhop’s palace after the battle of Dettingen. It is feated 
on the we Hern bank of the Rhine, 14 miles north-weft of 

ii Heidelburg, 20 fouth eaft of Mentz, and 32 feuth-weft of 
Francfort. E. Long. 8. 29. N. Lat. 49* 32, 

WORMING of bogs. All fpaniels have certain firings 
under their tongues, by moft called a worm ; this muft be 
taken out when they are about two months old, with the 

f help of a (harp knife to flit it, and a fhoemaker’s awl to 
raife it up ; you muft be careful to take all out, or elfe 
your pains is to little purpofe ; for till then he will be 

I hardly ever fat and right, in regard the worm or thing 
will grow foul and troublefome, and hinder his reft and 
eating. This operation is generally recommended as a pre- 
ventative of madnefs in dogs, or at leaft as difabling them, 
if road, from biting in that condition. 

WORMIUS (Olaus), a learned Danifli phyfician, born 
in 1588 at Arhufen in Jutland. After beginning his ftu- 
dies at home, he ftudied at feveral foreign univeriities, and 
travelled to various parts of Europe for improvement. He 
returned to his native country in 1613, and was made 
profeffor of the belles lettres in the univerfity of Copen- 
hagen. In 1615, he was tranflated to the chair of the 
Greek profeffor ; and in 1624 to the profeftorflup of phy- 
fic, which he held to his death. Thefe occupations did 
not hinder him from p radii ting in his profeffion, and from 
being the faftiionable phyfician: the king and court of Den- 
mark always employed him ; and Cbriftian IV. as a re- 
eompenfe for liis fervices, conferred on him a canomy ot 
Lunden. He publiftied feme pieces on fubjefts relating 10 
his profefiion, feveral works in defence of Ariftotle’s phi- 
lofophy, and feveral concerning the antiquities of Denmark 
and Norway ; for which latter he is principally regarded, 
as they are very learned, and contain many curious parti- 
culars. He died in 1654. 

WORMWOOD, in botany. See Artemisia. 
WORSHIP OF God (cu/tus Dei), amounts to the fame 

with what we othtrwife call religion. This worfln’p confifts 
in paying a due refpedt, veneration, and homage to the 
Deity, under a certain expedlation of reward. And this 
internal refpedt, &c. is to be fhown and teftified by exter- 
nal adds ; as prayers, facrifices, thankfgivings, &c. 

Vol. XVIII. Fait II. 
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The Quietlfts, and fome other myftic divines, fet afide,WorfhT 
not only all ufe of external worfhip, but even the confidera- 
tion of rewards and puniftiments. \ et even the heathens 
had a notion that God did not require us to fevve him for 
nought : “ Dii quamobrem colendi fint (lays Cicero), non 
intelligo, nullo nec accepto ab illis nec fperato bone.” 

The fchool-divines divide worfhip into divers kinds, viz. 
/atria, that rendered to God ; and idololatria,^ that rendered 
to idols or images. To which the Romanifts add, dulia, 
that rendered to faints; and hyperdu/ia, that to the Virgin. 
Some theological writers have obferved, that the Greek 
word, to worjhip, is not deferiptive only of the 
honour which is appropriated to God, but is indifferently 
ufed to fignify the honour and relpeft which are paid to 
fuperiors of all kinds in heaven or on earth. Accord- 
ingly, they have diftinguifhed between civil and religious 
worfhip. . 

That it is the duty of man to worfhip his Maker, has 
been fufficiently proved under other articles (fee Prayer ; 
and Theology, n° 40—45.). It is not indeed eaiily to 
be conceived how any one who has tolerably juft notions 
of the attributes and providence of God, can pofiibly ne- 
gleft the duty of private worfhip ; and though we have 
admitted in the laft of the two articles referred to, that 
public worfhip does not feem to be enjoined jn that fyftem 
which is called the religion of nature, yet it is moft ex- 
prefsly commanded by the religion of Christ, and will 
be regularly performed by every one who refledls on its 
great utility. 

As the illiterate vulgar cannot form to themfelves cor- 
reft notions of the divine providence and attributes, it is 
obvious, that without the inftitution of public worfhip, 
they would never think of worfhipping God at all, unlefs 
perhaps occafienally, when under the. preffure of fomc fe- 
vere calamity ; but occafional worfhip, the offspring of 
compulfion, could have little of the refigned fpirit of true 
devotion. Ignorant, however, as the loweft of the vulgar 
are, and neceffarily muft be, it cannot be denied, that in 
moft Chriftian countries, perhaps in all, they are more.ac- 
curately acquainted with the firft principles of relieion, 
and the laws of morality, than even the leadeis of barba- 
rous nations. T his fupenority is doubtlefs owing in fome 
meafure to their accefs to the bacred Scriptures, but muen 
more, we are perfuaded, to the inftruftion which they re- 
ceive in the affemblies which they frequent for public wor- 
fliip. If this be admitted, public worfhip may be eaiily 
proved to be the duty of every individual of the commu- 
nity : For were thofe, who may be fuppofed to Hand in 
no need either of the contagion of fociety to kindle their 
own devotion, or of the preaching of a clergyman to in- 
ftrnft them in the doctrines and precepts of the gofpd, to 
“ forfake, on thefe accounts, the affembling themfelyes to- 
gether, as the manner of loroe is, religious aflembhes an .1 ■ 
public worfhip would very quickly fall into univerfal dif- 
ufe. Man is an animal prone to imitation ; and every or- 
der in fociety is ambitious of treading in the footfleps^of 
the order immediately above it. Were the wife and the’ 
good, therefore, permitted to ahfent themfelves from the af- 
femblies inftituted for the public worfhip of the Creator and 
Redeemer of the world, otheis would quickly follow their 
example ; impelled to it not only by this univerfal propen- 
fity, but by the additional motive of wifhing to appear both 
to the world and to themfelves as wile and-as good as their - 
privileged neighbours. The confequence is obvious: one 
man would flay from church with the ferious intention per- * 
haps of employing the Lovd’s-day in private devotion and 

' religious ftudy ; another, following his example, would ab- 
fent himfelf upon the fame pretence, but would in reality 
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'P wailt. the day in dozing indolence or in fecrct fenriiaKtv acainfV JiJc Kr^ o r i 
Wot on For thefe arid othtr real'ons which rni^ht be eahly affigned* rcnce • but kinr8?^ m°nths after wcnt back to Flo- \V0t>, »o fin cert Chriftian will think himfelf at liberty L difnufe crown iif ^ t0 the, P0iTcffion of the || 

a practice enjoined by the infpired preachers of his reli ed bv his n ^ wtt0H [et»r^ed home, was kni|rht- 
giou, ciieval with the inflitution, andletaincd by every fed VeniJe and ^ ™bf*d<?.to the republic of^ 
into which it has fince been unhappily divided. baflies to that an 8 was emPI">red in many other em- 

As Chriftian woiftnp conllfts of prayers and praifes it ft ^ \ hat ^ ^ reward he 

has been a matter of lome debate whether it is moft pro of Ft n f fervlces. v,'a® lus having the pro volt ft ip 
perly performed by preconcerted fo^rns or litur"i^ 0?^ he fept dU hCl Th" ^ ^ which 
extemporaneous addreftes to the Almighty Both thefe his e fie of h'^ T ^ AUer 

modes have their advantages and difadvaiitais ; and by the were pub'ifted tnLth US maiJufcnp.ts a"d Pnnted trafts. 
lacred writers neither of them is preferred in oppofition to tonianx ‘ & 01 ^ 3 voIame’ lntllied> R^iqme Wot. 
the other. ' . 

The advantages of a liturgy are, that it prevents .blurt, ter, waVtdte fW W,!; 
extrava ant, or impious addreftes to God which the fnllv Wr- • 0 ,r if ^i(-niy Wotton, 15. IJ, rector of 
or enthttftafm of Individuals mull always i da ter of A ft*? T**" ^ T“ “ ,66S- 
producing ; it gives the congregation’an opporfunk; rt 7^ ^ io‘b* 

joining in the prayers which are nut tm for them f. ^ ^ g ’ UnGe' wlmm he made Inch amazing pro- 
they'cannot ptiffibly do ,n a fe^^Ax^npo ,^3 « Wal'dtflrfi ' °f **! 'V? ^ h' 
.tons, ftnee before they can aflint to an, one of thefe and ‘U K^Pd,.»“‘ of Latl‘> O^k, and 
make it their own, their attention is neceftarily called a- 
way to that which fucceeds it ; and it relieves' the clergy- 
man from. the lacour of compofition, which feems incom- 
patible with that fervour which conliitutes the fpirit of 
devotion 

The difad vantages of a fixed liturgy, which are the re- 
commendations of extemporary prayer, are principally two. 
The forms compofed in one age muft, by the unavoidable 
change or language, circumllances, and opinions, become 
in fome degree unfit for another ; and the* perpetual repe- 
tition of the fame form of words is very apt to produce in- 
attentive laflitude in the congregation. Would the clergy 
of the church of England take that liberty which is allow- 
ed them in the bidding prayer before ferrron, perhaps the 
fervice of that church would unite in itfelf ail the advan- 
tages both of liturgic and extemporary worftip. We have 
only to a 7d on this iubjecf, that public prayers, whether 
prtcoinpoied or not, ought to be compendious ; that they 
ought to exprefs juft conceptions of the Divine attributes ; 
recite fuch wants as the congregation are likely to fed and 
no other ; that they ought to contain as few controverted 
propofitions as poffible ; and that, if it can be done with- 
out offence, the pompous ftyle of the Jiate ftould be laid 
afide in our prayers for the king and all that are in autho- 
rity ; becaufe in every ad which carries the mind to God, 
human greatnefs muft be annihilated. 

WORT, the infufion of malt, of which beer is made. 
The tifes of this infufion in common affairs are well known. 
By Dr M‘Bride it has lately been found to have a ftrong 
antifeptic virtue, and to be ufeful in preventing the feurvy 
and other difeafes to which failors are liable^ which was 
confirmed by captain Cook in his late voyages. See Means 
of Preft-rvina the Health of Seamen. 

WOT TON (Sir Henry), an eminent writer, was the 
ion of I homas Wotton, Elq; and was born in 1568. He 
ftudied for fome time at New-college, Oxford, whence he 
removed to Queen’s-college, where he made a great pro- 
grefs in logic and phtlofophy ; wrote a tragedy for the ufe 
of that college, called Pancredo ; and afterwards received 
the degree of mafter of arts. After this, leaving the uni- 
verfity, he travelled into France, Germany, and Italy ; and 
having fpent about nine years abroad, he returned to Eng- 
land, and became fecretary to Robert earl of Effex, with 
whom he continued till that earl was apprehended for high- 
treafon. Ele then retired to Florence, where he became 
known to the grand duke of Tufcany, who fent him pH. 
vately with letters to James VI. king of Scotland, under 
the name of GSavin Baldi, to inform that king of a defign 

many pfalms m Hebrew, into his mother tongue. When he 
was very young, he remembered the whole of almoft every 
caleourfe he had heard, and often, furprifed a preacher bw 
repeating his fermonto him. He was admitted into Catha- 
rme-hall m Cambridge lome months before he was ten year® 
old ; when the progrefs he made in learning m that uni- 
verlity engaged Dr Duport, then mafter of Magdalen col- 
iege, and dean of Peterborough, to write an elegant cony 
of Tatin verieg in his nraife. In 1679 he took the degree 
°- bachelO!' of arts when he was but twelve years and five- 
months old; and the winter following he was invited U> 
London by Dr Gilbert Burnet, then preacher at the Rolls,, 
who introduced him to moft of the learned men in that 
city, and particularly to Dr William Lloyd, biftop of St 
Afaph ; to whom he recommended himfelf by repeating to 
him one 01 his fermons, as Dr Burnet had enga<>ed he 
fhould. In 1691 he commenced bachelor of divinity? The 
lame year biftop Lloyd gave him the finecure of Lland- 
nllo, in Denbighfhire. He xvas afterwards made chaplain, 
to tne earl of Nottingham, then fecretary of Hate, who pre- 
fented him to the redtory of Middleton Keynes, in Bucks, 
and to whom he dedicated his Refledlions upon Ancient and 
Modern Learning. In 1705, biftop Burnet gave him a 
prebend in the church of Sahfbury ; and in 1707, archbi- 
fhop Tenifon prefented him with the degree of doftor of 
divinity: but in 17141 difficulties he laboured under with 
refpett to his private fortune, obliged him to retire into 
South Wales, where he was treated with great kindnefs. 
and humanity by the gentlemen of that country ; and wrote 
there the ‘f Memoirs of the Cathedral Churches of St Da- 
vid s. and Landaff,” and his “ Mifcellaneous Difcourfes, 
relating to the Traditions and Ufages of the Scribes and 
Pharafees which were afterwards printed. He died in. 
1726.. This great man was remarkable for his humanity 
and friendlinefs of temper ; the narrownefs of a party fpirit 
never broke in upon any of his friendftips \ and his time- 
arid abilities were at the fervice of any perfon who was ma- 
king advances in real learning. He wrote, belides the a- 
bove works, j. A Hiftory of Rome. 1. A Defence of his- 
Reflexions upon Ancient and Modern Learning. 3. A 
Difcourfe concerning the Languages of Babel. 4. Advice 
to a young otudent, witn a Metltod of Study for the firlb 
four Years; and other learned pieces. 

WOUNDS. See Surgery, chap. ii. 
Wounds, in farriery. See there, $ xxvii. 
WRASSE, or old wife, in ichthyology. See LABRtm 
WREATH, in heraldry, a roll of fine linen or fills 

(like that of a I urkifh turban), confifting of the colour® 
barn in the efcutcheon, placed in an atchievement between 

the 
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the helmet and the crefi, and immediately fupportin^ the 
ereft. . * • 1. 

WRECK, or Shipwreck, the deftru&ion of a Imp by 
rocks or (hallows at fea. 

By the ancient common law, where any (hip was loft at 
fea, and the goods or cargo were thrown upon the land, 
thefe goods, io wrecked, were judged to belong to the 
king : for it was held, that, by the lofs of the (hip, all 
property was gone out of the original owner. But this 
was undoubtedly adding forrow to forrow, and was conlo- 
nant neither to reaion nor humanity. Wherefore it was 
£rft ordained by king Henry 1. that if any perfon efcaped 
alive out of the (hip, it fhould be no wreck ; and afterwards 
king Henry II. by his charter, declared, that if on the 
coafts of either England, Poi&ou, Oleron, or Gafcony, any 
(hip ihould be diftreffed, and either man dr bead (hould d- 

■cape or be found therein alive, the goods (hould remain to 
the owners, if they claimed them within three months ; but 
otherwife Ihould be efteemed a wreck, and (hould belong 
to the king, or other lord of the franchiie. This was a- 
gain confirmed with improvements by king Richard I. ; 
who, in the fecond year of his reign, not only eftabli(hed 
thefe conceflions, by ordaining that the owner, if he was 
(hipwrecked and efcaped, omnes res fuas liberas, el quietest 
baberety but alio, that if he perilhed, his children, or in 
default of them, his brethern and fillers, (hould retain the 
property ; and in default of brother or fifter, then the 
goods (hould remain to the king (a). And the law, as 
laid down by Bra&on in the reign of Henry III. feems 
Hill to have improved in its equity. I1 or then, if not only 
a dog (for inftance) efcaped, by which the ewner might be 
difeovered, but if any certain mark were fet on the goods, 
by which they might be known again, it was held to be 
no wreck. And this is certainly mod agreeable to reafon ; 
the rational claim of the king being only founded upon 
this, that the true owner cannot be afcertained. After- 
wards, in the firit ftatute of Weftminfter, the time of 
limitation of claims, given by the charter of Henry II. is 
extended to a year and a day, according to the uiage of 
Kormandy : and it ena&s, that if any man, a dog, or a 
cat, etcape alive, the veffel (hall not be adjudged a wreck. 
Thele animals, as in Bradlon, are only put for examples ; 
for it is now held, that not only if any live thing dcape, 
but if proof can be made of the property of any of the 
goods or lading which come to (hore, they (hall not be for- 
feited as wreck. The ftatute further ordains, that the 
fheriff of the county fhall be bound to keep the goods a 
year and a day (as in France for one year, agreeable to 
the maritime laws of Oleron, and in Holland for a year and 
a half), that if any man can prove a property in them, ei- 
ther in his own right or by right of reprefentation, they 
fhall be reftored to him without delay ; but if no (uch pro 
perty be proved within that time, they then (hall be the 
king’s. If the goods are of a perifiiable nature, the fheriff 
may fell them, and the money (hall be liable in their (lead. 
This revenue of wrecks is frequently granted out to lords 
of manors as a royal franchife ; and if any one be thus in- 
titled to wrecks in his own land, and the king’s goods are 
wrecked thereon, the king may claim them at any time, 
even after the year and day. 

It is to be obferved, that, in order to conftiture a legal 
wreck, the goods mult come to land. If they continue at 

fea, the law diftinguifnes them by the barbarous and un- 
couth appellations of jetfamy jlolfamy and ligan. Jetfam is 
where goods are caft into the fea, and there fink and re- 
main under water: flotfam is where they continue (wim- 
ming on the furface of the waves: ligan is where they are 
funk in the fea, but tied to a cork or buoy, in order to be 
found again.-. Thefe are alfo the king s, if no owner ap- 
pears to claim them ; but if any owner appears, he is in- 
titled to recover the pofieffion. For even if they be caft 
overboard, without any mark or buoy, in order to lighters 
the (hip, the owner is not by this a<fft of neceflity conftrued 
to have renounced his property : much lels can things ligan 
be fuppofed to be abandoned, fince the ownei has cone ad 
in his power to aflert and retain his propeity. Fhefe three 
are therefore accounted fo far a diftindt thing from the for- 
mer, that by the king’s grant to a man of wrecks, thing* 
jetfam, fiotfam, and ligan, will not pals. 

Wrecks, in their legal acceptation, are at prefent not ve- 
ry frequent : for if any goods come to land, it rarely hap- 
pens, fince the improvement of commerce, navigation, and 
correfpondence, that the owner is notable to aifert his pro- 
perty within the year and day limited by law. And in ot- 
der to preferve this property entire for him, and if pofiible 
to prevent wrecks at all, our laws have made many very hu- 
mane regulations ; in a fpirit quite oppofite to thofe favage 
laws which formerly prevailed in all the northern regions of 
Europe, and a few years ago were ftill faid to fubfift on the 
coafts of the Baltic Sea, permitting the inhabitants to feize 
on whatever they could get as lawful prize; or, as an author* 
of their Own exprefl'es it, “ in naufragorum miferia et calami- 
tate tanquum vultures adpteedam currere.” For by the ftatute 
27 Edw. III. c. 13. if any (hip be loft on the fhore, and the 
goods come to land (which cannot, fays the ftatute, be call- 
ed wreck), they (hall be prefently delivered to the mer- 
chants, payinii only a reafcnable reward to thofe that faved 
and preferved them, which is intitled/a/wge. Alfo by the 
common law, if any perfons (other than the (herift) take 
any goods fo caft on (bore, which are not legal wreck, the 
owners might have a commiflion to inquire and find them 
out, and compel them to make reftitution. And by 12 
Ann. (t. 2. c. 18. confirmed by 4 Geo. I. c. 12. in order 
to afiift the diftreffed, and prevent the fcandalous illegal 
practices on fome of our fea-coafts (too fimilar to thofe on 
the Baltic), it is ena&ed, that all head-officers and others of 
towns near the fea, (hall, upon application made to them, 
fummon as many hands as are neceflary, and fend them to 
the relief of any (hip in diftrets, on forfeiture of L. too; and 
in cafe of afiiftance given, falvage (hall be paid by the own- 
ers, to be aflefled by three neighbouring juftices. All per* 
fons that fecrete any goods (hall forfeit their treble value ; 
and if they wilfully do any ail whereby the (hip is loft or 
deftroyed, by making holes in her, Healing her pumps, or 
otherwife, they are guilty of felony without benefit of cler- 
gy. Laftly, by the ftatute 26 Geo II. c. 19. plundering 
any veffel, either in diftrefs or wrecked, and whether any li- 
ving creature be on board or not (for whether wreck or 
otherwife, it is clearly not the property of the populace), 
fuch plundering or preventing the efcape of any perfon 
that endeavours to fave his life, or wounding him with in- 
tent to deftroy him, or putting out falie lights in order to 
bring any veffel into danger, are all declared to he capital 
felonies ; in like manner as the deftroying of trees, fteeples, 
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Wreck. 

(a) In like manner Conftantine the Great, finding that by the imperial law the revenue of wrecks was given to the 
prince’s treafury or fiicus, reftrStihed it by an editt (Cod. 11. 5. 1.) and ordered them to remain to the owners ; ad- 
ding this humane expoftulation ; “ Quod enim jus habet fifeus in aliena-Calamitate, ut de re tam lu&uofa compendi- 
um fedletur 



Wren, 
Wrcftlijig. 

v tv [ g 10 
er other ftated fea-marks, is punifhed by the ftatute 8 Eliz. 

^ c. J 3, with a forfeiture of L. ioo or outlawry. Moreover, 
by the ftatute of Geo. II. pilici;ing any goods call a(hore is 
oeclared to oe petty larceny ; and many other falutary regu- 
lations are made, for the more efiedlually prelerving Ihips of 
any nation in dxftrefs. 

By the civil law, to deftroy perfons Ihipwrecked, or pre- 
vent their laving the fhip, is capital. And to fteal even a 
plank from a veffel in diftrefs or wrecked, makes the party 
liable to anfvver for the whole (hip and cargo. The laws al- 
fo of the Wifigoths, and the moll early Neapolitan confti- 
tutions, punilhed with the utmoft feverity all thole who ne- 
gledled to affill any ftn'p in dillrefs, or plundered any goods 
call on ftro’-e. 

WREN, in ornithology. See Motacilla. 
Wren (Sir Chriftopher), a great philofopher, and one 

of the moll learned and molt eminent architects of his age, 
was the fon of Chriftopher Wren dean of Windfor, and vvas 
born in 1632. He ftudied at Wadham college in Oxford; 
where he took the degree of mailer of arts in 1653, and 
vvas chofen fellow of All Souls college. When very youn r 
he dilcovered a furpriling genius for the mathematics ; 
in which fcience he made great advances before he was 
iixteen years old. In >657, he was made profeffor of 
aftronomy at Grelham college, London ; which he religned 
in 1660, on his being chofen to the Savilian prolefforfhip of 
aftronomy in Oxford : he was the next year created doctor 
of laws, and in 1663 was eledted fellow of the Royal So- 
ciety. He was one of the commiffioners for the reparation 
of St Paul’s ; and in 1665 travelled into France, to exa- 
mine the moll beautiful edifices there, when he made many 
curious obfervations. At his return to England, he drew a 
noble plan for rebuilding the city of London after the hre, 
which he prefented to parliament; and upon the deceafe of 
Sir John Denham in 1668, was made lurveyor-general of 
his majefty’s works ; and from that time had the direftion 
of a great number of public edifices, by which he acquired 
the higheft reputation. He built the magnificent theatre at 
Oxford, St Paul’s cathedral, the churches of St Stephen 
W albrook, and St Mary-le-Bow, the Monument, the mo- 
dern part of the palace of Hampton Court, Chelfea College, 
one of the wings oi Greenwich Hoipital, and many other 
beautiful edifices. He was prefident of the Royal Society, 
one of the commiffioners of Chelfea College, and twice mem- 
ber of parliament ; firft for Plymouth in Devonfhire, and 
then for Melcomb Regis in the fame county ; but in 1718 
was removed from his place of furveyor-general. He died 
10 anc! was interred in the vault under St Paul’s. I his great man alio diflinguithed himielf by many curious 
inventions and difcoveries in natural philofophy; and, among 
many others, contrived an inftrumerit for meafurmg the 
quantity of rain that falls on any fpace of land for a year ; 
he invented many ways of making altronomical obfervations 
more accurate and eafy ; and was the firll author of the 
anatomical experiment of injefiling liquors into the veins of 
animals, &c. He tranflated into Latin Mr Oughtred’s 
Horologiographica Geometrica; and wrote a Survey of the 
cathedral church of Sahfbury, and other pieces. After his 
death his pofthumous works and draughts were publilhed 
by his fom 

WREbl LING, a kind of combat or engagement be- 
tween two perfons unarmed, body to body, to prove their 
ftrength and dexterity, and try which can throw his oppo- 
nent to the ground. ' 

Wreitling is an exercife of very great antiquity and fame. 
It was in ufe in the heroic agewitnefs Hercules, who 
wreftled with Ants us. 

It continued a long time in the higheft repute, and had 
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confiderable rewards and honours affigned to it at the Olympic 
games. It was the cuftom for the Athletic to anoint their 
bodies with oil, to give the lefs hold to their antagonifts. 

Lycurgus ordered the Spartan maids to wreftle in oublic 
quite naked, in order, as it is obferved, to break them of cheir 
too much delicacy and nicenefs, to make them appear more 
robiiii, ancHo familiarize the people, &c. to fuch nudities. 

W Rib 1, in Anatomy. See there, n0^^. 
. WRIT, in law, fignifies, in general, the king’s precept 
in writing under leal, ifiuing out of fome court, directed to 
tne ftieriff or other officer, and commanding fomething to 
be done in relation to a fuit or adlion, or giving commifiion 
to have the fame done. And, according to Fitzheibert, a 
writ is laid to be a formal letter of the king in parchment, 
fealed with his feal, and directed to fome judge, officer, or 
mi miter, &c. at the fuit of a fubjeffi, for the caufe briefly 
expreffed, which is to be determined in the proper court ac- 
cording to law. 

Writs, in civil aftions, are either original or judicial: 
original, are fuch as are iffued out of the court of chancery 
for the fummoning of a defendant to appear, and are grant- 
ed before the fuit is commenced, in order to begin the fame; 
and judicial writs iffiue out of the court where the original 
is returned, after the fuit is begun. See Process. 

The original writ is the foundation oi the fuit. See 
Suit. 

Vv hen a perfon hath received an injury, and thinks it 
worth his while to demand a fatisfadfion for it, he is to con- 
fider with himfelf, or take advice, what redrefs the law has 
given for that injury; and thereupon is to make application 
or fuit to the crown, the fountain of all juitice," for that 
particular fpecific remedy which he is determined or advifed 
to puriue. As for money due on bond, an action of debt ; 
for goods detained without force, an action of detinue or tro- 
ver; or, if taken with force, an action of trefpnfs vi et armis; 
or, to try the title of lands, a writ of entry or adtion of 
trefpafs in ejedlment ; or for any confequential injury re- 
ceived, a fpecial action ou the caie. To this end he is to 
fue out, or purchafe by paying the Hated fees, an original or 
original writ, from the court of chancery, which is the ojji- 
cina jujlitia, the fhop or mint of juftice, wherein all the king’s 
writs are framed. It is a mandatory letter from the king 
in parchment, fealed with his great feal, and directed to the 
fheriff of the county wherein the injury is committed, or 
fuppofed fo to be, requiring him to command the wrong- 
doer or party accufed, either to do juftice to the complain- 
ant^ or elfe to appear in court, and anfwer the accufation 
againft him. Whatever the fheriff does in purfuance of this 
writ, he muft return or certify to the court of common-pleas, 
together with the writ itfelf: which is the foundation of 
the jurifdidtion of that court, being the king’s warrant for 
the judges to proceed to the determination of the caufe. 
For it was a maxim introduced by the Normans, that there 
fhould be no proceedings in common-pleas before the king’s 
juftices without his original writ ; becaufe they held it un. 
fit that thofe juftices, being only the fubftitutes of the crown, 
fhould take cognizance of any thing but what was thus ex- 
prefsly referred to their judgment. However, in imall ac- 
tions, below the value ot forty fhillings, which are brought 
in the court-baron or county-court, no royal writ is necef- 
fary ; but the foundation of inch fuits continue to be (as in 
the times of the Saxons), not by original writ, but by plaint; 
that is, by a private memorial tendered in open court to the 
judge, wherein the party injured lets forth his caufe of ac- 
tion : and the judge is bound of common right to admini- 
fter juftice therein, without any fpecial mandate from the 
king. Now indeed even the royal writs are held to be de* 
raaudable of common right, on paying the ufual fees: fo:» 

any 
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any delay in the granting them, or fetting an unufual or ex- 
orbitant price upon them, would be a breach of magna 

'charta, c. 29. “ nulli vendemus, nulli negabimus, aut diffe- 
remus juftitiam vel redlum.” 

Original writs are either option?.! or peremptory ; or, nr 
the language of our lav.', they are either a pracity, or a /? te 
fecerit fecurum. The practfie is in the alternative; command- 
ing the defendant to do the thing required, or fhow the rea- 
fon wherefore he hath not done it. The ufe of this writ is 
where fomething certain is demanded by the plaintiff, which 
is in the power of the defendant himfelf to perform ; as, to 
reftore the poffefSon of land, to pay a certain liquidated 
debt, to perform a fpecific covenant, to render an account, 
and the like ; in all which cafes the writ is drawn up in the 
form of a preecipe or command, to do thus, or fhow caufe to 
the contrary ; giving the defendant his choice to 1 edicts the 
injury or Hand the fuit. The other fpecies of original writs 
is called a ft fecerit te fecurum, from the words of the writ ; 
which directs the fhe.iff to caufe the defendant to appear 
in court, without any option given him, provided the plain- 
tiff gives the fhetiff fecurity effedtually to profecute his claim. 
This writ is in ute where nothing is fpecifically demanded, 
but only a fatisfa&ion in general; to obtain which, and mi- 
nil! er complete rediefs, the intervention of fome judicature 
is neceffary. Such are writs of trefpafs, or on the cafe, 
wherein no debt or other fpecitic thing is hied for in cer- 
tain, but only dama es to be affeffed by a jury. For this 
end the defendant is immediately called upon to appear in 
court, provided the plaintiff gives good fe.curity of prosecu- 
ting his claim. Both fpecies of writs are tefted, or witnel- 
fed, in the king's own name ; “ witnefs ourfelf at W’ ellmin- 
iler,” or wherever the chancery may be held. 

The fecurity here fpoken of, to be given by the plaintiff 
for prolecuting his claim, is common to both writs, though 
it gives denomination only to the latter, ihe whole of it is 
at^prefent become a mere matter of form ; and John Doe 
and Richard Roe are always returned as the Handing 
pledges for this purpofe. — The ancient ufe of them was to 
anfwer for the plaintiff, who in cafe he brought an adion 
without caufe, or tailed in the proiecution of it when 
brought, was liable to an amercement from the crown for 
raifing a falfe accufation ; and fo the form of the judgment 
ft ill is. In like manner, as by the Gothic conftitutions no 
perfon was permitted to lay a complaint againfl another, 
fj'iji fb fenptura 'iut fpecificutione trium tjlium, qubd achonem 
vellet perfequi: and, as by the laws of Sancho I. king of 
Portugal, damages were given againft a plaintiff vvho prole- 
cuted a groundlefs a&ion. 

The day on which the defendant is ordered to appear in 
court, and on which the fhenff i^to bring in the writ, and 
report how far he has obeyed it, is called the return of the 
‘writ; it being then returned by him to the king’s juftices 
at Well mini!er. And it is always made returnable at the 
diftance of at leaf! 15 days from the date or tefl, that the 
defendant may have time to come up to Weftminfter, even 
from the moll remote parts of the kingdom; and upon fome 
day in one of the four terms, in which the court fits for the 
difpatch of bufmefs. 

WRITING, the art or ad of fignifying and conveying 
our ideas to others, by letters or characters vifible to the eye. 
See Composition, Grammar, and Language. 

The moft ancient remains of writing, which have been 
tranfmitted to us, are upon hard fubftances, fuch as ftones 
and metals, which were ufed by the ancients for edids and 
matters of public notoiiety ; the decalogue was written on 
two tables of ftone ; but this pradice was not peculiar to 
the Jews, for it was uled by moft of the ealtern nations, as 
well as by the Greeks and Romans; and therefore the ri- 
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dicuk which Voltaire attempts to call upon that part of 
the book of Genefis, where the people are commanded to v 

Write the law on ftones, is abfurd ; ^or what is there laid by 
no means implies, that other materials might not be uftd on 
common occafiors. 1 he laws pen?.!, civil, and ceremonial, 
among the Greeks, were engraven on tables of brafs which 
were called Cyrbes. _ . 

We find that wood was alfo ufed for writing on in diffe- 
rent countries. In the Sloanian library (N aie lix 
fpecimens of Rube writing, on boards about two feet m 
length, and fix inches in depth. Ihe Chinefe, before tne 
invention of paper, wrote or engraved with an iron tool up- 
on thin boards or on bamboo. Pliny fays, that table hooka 
of wood were in ute before the time of Homer. i hoie 
table books were called by the Romans pugiUares. The 
wood was cut into thin flices, and finely plained and polifti- 
ed. The writing was at firft. upon the bare wood, with an 
iron inftrument called a Jlybe. In later times thefe tables- 
were ufuallv waxed over, and written upon with that inftru- 
ment. The matter written upon the tables which were 
thus waxed over was eaftly effaced, and by fmoothing the 
wax new matter might be fubftituted in the place of what 
had been written berore. I he Greeks and xlomans conti- 
nued the ufe of waxed table-books long after the ufe of pa- 
pyrus, leaves, and fkins, became common, becauie they were 
fo convenient for correcting extemporary compoiitions. 

Table books of ivory are Hill ufed for memorandums, but 
they are commonly written upon with black lead pencils. 
The practice of writing on table books covered with wan 
was not entirely laid aiide till the commencement of the 14th. 
century. 

The bark of trees was alfo ufed for writing by the an- 
cients, and is lo ftill in feyeral parts of Aha. I he -fame 
thing may be faid of the leaves of trees. It is needlets to 
obferve-the ufe of parchment and vellum, papyrus and pa- 
per, for writing ; it is too well known. 1 he method of fa- 
bricating thefe iubftances has been already deferibed as they 
occurred in the order oi the alphabet. 

It is obvious, that when men wrote,, or rather engraved* 
on hard fubftances, inftruments of metal were neceffary, 
fuch as the chifel and the ftylus ; but the latter was chiefly 
ufed for writing upon boards, v/axed tablets, or on bark. 

When the ancients wrote on ibfter materials than wood 
or metal, other inftruments were ufed for writing with, of 
which reeds and canes feem to have been the firit. Reeds 
and canes are ftili ufed as inftruments for writing with by 
the Tartars, the Indians, the Perfians, the Turks, and the 
Greeks. Pencils made of hair are ufed by the Chinefe for 
their writing : they firft liquify their ink, and dip their pen- 
cils into it. Flair-pencils have likewile been uled for writing in 
Europe. Large capital letters were made with them from 
the time of the Roman emperors till the 16th century. Af- 
ter the invention of printing they were drawn by the illumi- 
nators. Quills of geefe, fwans, peacocks, crows, and other 
birds, have been uled in thefe weftern parts for writing with, 
but how long is not eafy to alcertain. St Ifidore of Seville, 
who lived about the middle or the ’7th century, deferibes a 
pen made of a quill as ufed in his time. 

Method of rejloring decayed Writings. In the 77^ v0^* 
of the Phil. Tranf. there is a paper on this fubjeft by Sir 
Charles Blagden. One of the beft methods he found upon ex- 
periment to be, covering the kite s with phlogifticated or 
pruflic alkali, with the addition of a diluted mineral acid; upon 
the application of which, the letters changed very ipcedily to 
a deep blue colour, of great beauty and intenfity. To pre- 
vent the fpreading of the colour, which, by blotting the 
parchment, detra£b greatly from the legibility, the alkali 
ftiould be put on fir ft, and the diluted acid added upon it. 
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}?*}" ^.iotpnU the nate. There are alfo mine. alka.i tJu'n with a feather over the traces of the letters, and 
then to toirch it gently, ss nearly upon or over the letters 

— as can be done with the diluted acid, by means of a feather 
or a bit of flick cut to a blunt point. Though the alkali 
fhould occanon no fenfible change of colour, yet the mo- 
ment the acid comes upon it, every trace of a letter turns 
at once to a fine blue, which foon acquires its full intenfity, 
and is beyond compartfon flronger than the colour of the 
original grace had been. If, then, the corner of a bit of 
blotting paper be carefully and dexteroufly applied near the 
letters, lo as to imbibe the fuperfluous liquor, the flaining of 
the parchment may he in a great meafure avoided ; for it is 
this fuperfluous liquor which, abforbing part of the colour- 
ing matter from the letters, becomes a dye to whatever it 
touches. Care mull be taken not to bring the blotting pa- 
per in contafil with the letters, becaufe the colouring mat- 
ter is foft whilft wet, and may eatily be rubbed off. The 
acid chiefly employed was the marine ; but both the vitrio- 
hc and nitrous fucceed very well. They fhould be fo far 
diluted as not to be in danger of corroding the parchment, 
after which the degree of flrength does not ftem to be a 
matter of much nicety. 

Method of Copying IFritikgs. The ingenious Mr Watt, 
about 16 years ago, invented a method of copying writings 
very fpeedily, and without the poffibihty of committing mi- 
llakes. A piece of thin unfized paper is to be taken ex- 
aftly of the fize of the paper to be copied ; it is to be moif- 
tened with water, or, what is fetter, with the following li- 
quid : Take of diftilled vinegar two pounds weight, 
diflolve it in one ounce of boracic acid ; then take four 
ounces of oyfter-fhells calcined to whitenefs, and carefully 
freed from their brown cruft ; put them into the vinegar, 
fhake the mixture frequently for 24 hours, then let it 
Hand until it aepofits its fediment; filter the clear part 
through unfized paper into a glafs veffel; then add two 
ounces of the heft blue Aleppo galls bruifed, and place the 
liquor in a warm place, fhaking it frequently for 24 hours ; 
then filter the liquor again through unfized paper, and add 
to it aiter filtration one quart, ale meafure, of pure water. 
It muft then Hand 24 hours, and be filtered again ii it fhows 
a difpofition to depolit any fediment, which it generally 
does. When the paper has been wet with this liquid, put 
it between two thick unfized papers to abforb the fuperflu- 
ous moifture ; then lay it over the writing to be copied, 
and put a piece of clean writing paper above it. Put the 
whole on the board of a rolling-prefs, and prefs them thro’ 
the rolls, as is done in printing copperplates, and a copy of 
the writing {hall appear on both fides of the thin moiltened 
paper ; on one fide in a reverfed order and dire&ion, but on 
the other fide in the natural order and direftion of the 
lines. 

WR.I PTEN mountains. See Mountains. 
WRY-neck, in ornithology. See Jynx. 

. UK FEMIJURG, or Wirtenburg, afovereign duchy 
of Germany, in Suabia ; bounded on the north by Franco- 
nia, the archbifhopric of Mentz, and the palatinate of the 
Rhine , on the eaft by the county of Oetmg, the marqui- 
fate of Burgau, and the territory of Ulm ; on the fouth by 
♦ V, ~f TT  rr 11 r* • _ s 
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and ralt fprings, with plenty IV 

of game and fifh. It contains 64J villages, 88 towns, andu' 
26 cities, of which Stutgard is the capital. 

WURPSBURG, a large bifhopric in Germany, com. 
prehending the principal part of Franconia, it is hound- 
ed by the county of Henneburg, the duchy of Coburg 
the abbey of huld, the archbifhopric of Mentz, the marl 
quifate of Anfpach, the bifhopric of Bamberg, and the 
county of Wertheim ; being about 65 miles °in length, 
and 50 in breadth, and divided into 50 bailiwicks. The 
foil is very fertile, and produces more corn and wine than 
the inhabittans confume. /I he territories of the bifhop 
comprehend above 400 towns and villages, of which he is 
fovereign, being one of the greateft ecclefiaftical princes of 
the empire. 

UR i ZBURG, a large and handfome city of Germa- 
ny, and one of the principal in the circle of Franconia. It 
is defended with good fortifications, and has a magnificent 
palace. There is a handfome hoipital, in which are gene- 
rally 400 poor men and women. The cattle is at a fmall 
diftance from the city, and commands it, as it ftands upon 
an eminence. . It communicates with the city by a ftone- 
bridge, on which are 12 ftatues, teprefenting as many faints. 
I he at ienal and the cellars of the bifhop deferve the atten- 
tion of the curious. There is alfo an untverfity, founded in 
1403. It is feated on the river Maine, in E. Long. 10. 2. 
N. Lat. 49. 40. 

WYCHERLEY (William), an eminent Englifh comic 
poet, was born about 1640. A little before the reftoratioh 
of King Charles II. he became a gentleman commoner of 
Queen’s college Oxford, where he was reconciled by Dr 
Barlow to the Proteftant religion, which he had a little be- 
fore abandoned in his travels. He afterward entered him- 
felt in the Middle-temple, but foon quitted the ftudy of thfi 
law for purfuits more agreeable to his own genius, as well 
as to the tafte of the age. Upon writing his firft play, in- 
titled, Love in a Wood, or St James’s Park, which was 
arted in 1672, he became acquainted with feveral of the 
celebrated wits both of the court and town, and likewife 
with the duchefs of Cleveland. Some time after apueared 
his comedies, called Fhe Gentleman-Dancing-Mafter, the 
Plain Dealer, and the Country Wife ; all which were adled 
with applaufe. George duke of Buckingham had a very 
high etteem for him, and beftowed on him feveral advanta- 
geous polls. King Charles alfo fllowed him fignal marks 
of favour ; and once gave him a proof of his efteem, which 
perhaps never any fovereign prince before had given to a 
private gentlemen. Mr Wycherley being ill of a fever, af. 
his lodgings in Bow ftreet, the king did him the honour of 
a vifit. Finding him extremely weakened, he commanded 
him to take a journey to the fouth of France, and allured 
him, at the fame time, that he would order him yoo 1. to 
defray the charges of tne journey. Mr Wycherley accord- 
ingly went into France; and having fpent the winter there, 
returned to England entirely reftored to his former vigour. 
The king, fhortly after his arrival, told him, that he had a 
fon, who he was refolved fhould be educated like the fon of 
a king, and that he could not choofe a more proper man for 
his governor than Mr Wycherley; for which fervice 1503I. 
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the prlnciprilty ofHoen-ZolIe™ Furftenburg. and themai A--ftonld 
q ini ate or iriohenbimr: End. on tKe weft Hv _ f*. «* i quifate of Hohenburg; and on the weft by the palatinate of 
the Rhine, the marquifate of Baden, and the Black Foreft. 
It is 65 miles in length, and as much in breadth, and the 
river Neckar runs ^almoft through the middle of it from 
fouth to north. I hough there are many mountains and 
woods, yet it is one of the moft populous and fertile coun- 
tries in Germany, producing plenty of grafs, corn, fruits, 
and a great deal -of wine towards the confines of the palati* 

Immediately after this offer he went down to Tunbridge, 
where walking one day upon the Weli’s-walk with his 
friend Mi Fairbeard of Gray’s-Inn, juft as he came up to 
the bookieller’s fhop, the countefs of Drogheda, a young 
widow, rich, noble, and beautiful, came there to enquire 
for The Plain Dealer; “ Madam,” fays Mr Fairbeard, 
“ fince you are for the Plain Dealer, there he is for you 
pufhing Mr Wycherley towards her. “ Yes,” fays Mr 

Wycherley# 
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Wycherley, “ this lady can hear plain-delling; for flie 
appears to be fo accomplifhed, that what would be a com- 
pliment to others, would be plain dealing to her.” “ No, 
truly, Sir”, laid the countefs, “ I am not without my faults, 
any more than the reft of my fex; and yet, notwithftanding, 
I love plain-dealing, and am never more fond of it than 
when it tells me of them.” “ Then, madam,” fays Mr 
Yairbeard, “ you and the Plain-Dealer feem defigned by 
Heaven for each other.”—In (hort, Mr Wycherley walked 
a turn or two with the countefs, waited upon her home, 
vifited her daily while fne ftaid at Tunbridge, and married 
her foon after without acquainting the king. By this ftep, 
which was looked upon as a contempt of his majefty’s orders, 
he forfeited the royal favour. i he countels of Drogheda 
fettled her whole fortune upon him ; but his title being dif- 
puted after her death, he was fo reduced by the expences 
of the law and other incumbrances, as to be unable to latisry 
the impatience of his creditors, who threw him into prifon; 
and the bookleller who printed his Plain-Dealer, by which 
he got almoft as much money as the other gained reputa- 
tion, was fo ungrateful as to refufe to lend him 20 1 in his 
extreme necefilty. In that confinement he langubhed feven 
years ; but at length king James going to fee the above 
play, was fo charmed with it, that he gave immediate orders 
for the payment of his debts, and even granted him a pen- 
lion of 2CO1. ptr annum. But that prince’s bountiful inten- 
tions were in a great, meafure defeated merely through Mr 
Wycherley’s modefty ; he being afhamed to tell the earl of 
Mulgrave, whom the king had fent to demand it, a true 
ifate of his debts. He laboured under the weight of thefe 
difficulties till his father died, who left him 6co 1 a-year. 
But this eftate was under uneafy limitations, he being only 
a tenant for life, and not being allowed to raile any money 
for the payment of his debts. However, he took a me- 
thod of doing it which few iufpedted to be his choice; and 
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this was making a jointure. He had often declared, that Wyndhaftt 
he was refolved to die married, though he could not bear 
the thoughts ofliving in that ftate again : accordingly, juft 
at the eve of his death, he married a young gentlewoman 
with 1500I. fortune, part of which he applied to the ufes 
he wanted it for. Eleven days after the celebration of thefe 
nuptials, in December 1715, he died, and was interred in 
the vault of Covent-garden church. 

Belides his plays above-mentioned, he publifhed a volume 
of poems in folio. In 1728 his pofthumous works in profe 
and verfe were publifhed by Mr Theobald. 

WYNDHAM (Sir William), defcended of an ancient 
family, was born about the year 1687, and fucceeded young 
to the title and eftate of his father. On his return from, 
his travels, he was chofen member for the county of Somer- 
fet; in which ftation he ferved in the three laft parliaments 
of Queen Anne, and as long as he lived: after the change of 
the miniftry in 1710, he was appointed fecretary at war; 
and in 1713 was ratfed to be chancellor of the exchequer* 
Upon the breach between the earl of Oxford and lord Bo- 
ling broke, he adhered to the interefts of the latter. He- 
was removed from his employment on the acceffipn of 
George I. and falling under 1'ufpicion on the breaking out 
of the rebellion in 1715, was apprehended. He made his 
efcape ; a reward was publifhed for apprehending him ; he 
furrendered, was committed to the Tower, but never brought 
to a trial. After he regained his liberty, he continued in op- 
polition to the feveral adminiftrations under which he lived j 
and died in 1740. 

WYKEHAM (William of). See William. 
WYE, a river of Wales, which riling on the confines of* 

Cardiganfhire, and running fouth-eaft, divides the counties 
of Radnor and Brecknock ; then crofting Herefordfhire, it 
runs louth and falls into the mouth of the Severn at Chep*- 
ftovv. 

X. 

’V’ or x, is the 22d letter of our alphabet, and a double 
-'A-5 conformant It was not ufed by the Hebrews or 
ancient Greeks; for as it is a compound letter, the an- 
cients, who ufed great fimplicity in their writings, ex- 
prefted this letter by its component letters cs. Neither 
have the Italians this letter, but exprefs it byj/i X begins 
no word in our language but Inch as are of Greek original; 
and is in few others but what are of Latin derivation ; 
as perplex^ reflexion, cljfluxion, &c. We often exprefs this 
found by fingle letters, as ch, in bads, necks; by ks, in books, 
breaks; by cc, in accefs, accident; by ct, in a Sion, untiion, &c. 
The Enghfh and French pronounce it like cs or ks ; the 
Spaniards like c before a, viz. Alexandra, as if it were Ale- 
candro. In numerals it expreffeth 10, whence in old Roman 
manuferiptg it is ufed for denarius; and as fuch feems to be 
made of two V’s placed one over the other. When a dalh 
is added over it, thus x, it {Unifies 10,000. 

XANTHIUM, in botany; a genus of plants of the clafs 
nonacia, order pentandria, and arranged in the natural clafti- 
lication under the 49th order, compojita. The male flowers 
are compofite, common calyx imbricated; corolluls mono- 
petalous, tubular, quinquefid. Female : calyx involucrum 
©£ two leaves, containing two flowers; corolla o; dr up a, 
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dry, prickly; nucleus bilocular. There are five fpecies, only XantHox^_ 
one of which is a native of Britain, Jirumarium or lum/ 
burdock. The ftem of this plant is-a foot and a half high, Xebec*, 
thick, often fpotted; leaves heart-fhaped, lobed, on long foot- “—y 

ftalks. Flowers, male and female, many together^ in the 
alas of the leaves. The leaves are bitter and aftringent. A 
decoftion of the whole plant affords a fhovvy yellow colour, 
but it is better if only the flowers are ufed. Horfes and 
goats eat it; cows, fheep, and Twine refufe it. 

XANTHOXYLUM. See Zanwhoxvlum. 
XEBEC, or Zebec, a fmall three-mafted veffel, navigated? 

in the Mediterranean Sea, and on the coafts of Spain, Por- 
tugal, and Barbary. See Plate CCCCLII, fig. 10. 

The fails of the xebec are in general fimilar to thofe oP 
the pokacre, but the hull is extremely different from that 
a nd a 1 mo It every other veffeL It is furnifhed wi th a ftrong 
prow;, and the extremity of the item, which is nothing more 
than a fort of railed platform or gallery, projects farther be- 
hind the counter and buttock than that of any Europeans 
fhip. 

Being generally equipped as a corfair, the xebec is con- 
ftru£ted with a narrow floor, to be more fwift in.purftut oF 
the enemy ; and of a great breadth, to enable her to carry 
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a great force of fail for this purpofe without darlger of over- 
turning. As thefe veflels are ufually very low built, their 
decks are formed with a great convexity from the middle of 
their bieadth towards the fides, in order to carry off the wa- 
ter which falls aboard more readily by their fcuppers. 13ut 
as this extreme convexity would render it very difficult to 
walk thereon at fea, particularly when the veffel rocks by 
the agitation of the waves, there is a platform of grating 
extending along the deck from the fides of the veffel to°- 
v/ards the middle, whereon the crew may walk dry-footed 
V' hull the water is conveyed through the grating to the 
fcuppers. 

I he xebecs, which are generally armed as veffels of war 
by the Algerines, mount from 16 to 24 cannon, and carry 
from 300 to 450 men, two-thirds of whom are generally 
foldiers. 

By the very complicated and inconvenient method of 
working thefe veflels, what one of their captains of Algiers 
told Mr falconer will be readily believed, viz. that every 
xebec requires at lead the labour of three fquare-rigged 
Hups, wherein the Handing fails are calculated to anfwer 
every fituation of the wind. 

XENOCRATES, a celebrated ancient Grecian philo- 
fopher, was born at Chalcedon in the 95th Olympiad. At 
flrft he attached himfelf to ./Efchines, but afterwards be- 
came a difciple of Plato, who took much pains in cultiva- 
ting his genius, which was naturally heavy. His temper 
was gloomy, his afpeft fevere, and his manners little tinc- 
tured with urbanity. Thefe material defers his mailer 
took great pains to corre£f; frequently advifing him to 
fecrifice to the Graces : and the pupil was patient of in- 
flruftion, and knew how to value the kindnefs of his preep- 
tor. As long as Plato lived, Xenocrates was one of his 
mod efleemed difciples ; after his death he clofely adhered 
to his dodfrine ; and, in the fecond year of the 1 roth 
Olympiad, he took the chair in the academy, as the fucceffor 
©f Speufippus. 

Xenocrates was celebrated among the Athenians, not 
only tor his wifdom, but for his virtues. So eminent was 
his reputation for integrity, that when he was called upon 
to give evidence in a judicial tranfaftion, in which an oath 
was ufually required, the judges unanimoufly agreed, that 
his Ample affeveration fhould be taken, as a public teflimony 
to his merit. Even Philip of Macedon found it impoffible 
to corrupt him. So abftemious was he with refpeft to food, 
that his proviflon was frequently fpoiled before it was con- 
fumed. His chaflity was invincible. Phryne, a cele- 
brated Athenian courtezan, attempted without fuccefs to 
leduce him. Of his humanity the following pathetic in- 
cident is a fufficient proof: A iparrow, which was pur- 
fued by a hawk, flew into his bofom ; he afforded it pro- 
tedlion till its enemy was out of fight, and then let it go, 
faying, that he would never betray a fuppliaRt. Pie was 
fond of retirement, and was feldom feen in the city. He 
was difereet in the ufe of his time, and carefully allotted a 
certain portion of each day to its proper bufinefs. One of 
thefe he employed in filent meditation. He was an admi- 
rer of the mathematical fciences; and was fo fully convinced 
of their utility, that when a young man, who was unac- 
quainted with geometry and afironomy, defired admiffion 
into the academy, he refufed his requeft, faying, that he 
was not yet poffefied of the handles of philofophy. In 
fine, Xenocrates was eminent both for the purity of his 
morals and for his acquaintance with feience, and fupported 
the credit of the Platonic fchool, by his lectures, his 
writings, and his conduft. He lived to the firft year of 
tlie ix6th Olympiad, or the 82 of his age, when he 
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loft his life by accidentally falling, in the dark, into a 'Xfliopla 
refervoir of water. nes, 

XENOPHANES, the founder of the Eleaic feft of^Cn°pW 
philofophy among the Greeks, was born at Colophon pro- 
bably about the 65th Olympiad. From fume cauie or 
other he left his country early, and took refuge in Sicily, 
where he iupported himfelf by reciting, in the court ot 
Hiero, elegiac and iambic verfes, which he had written in 
reprehenfion of the theogonies of Hefiod and Homer. 
From Sicily he paffed over into Magna Grsecia, where he 
took up the profeffion of philolophy, and became a cele- 
brated preceptor in the Pythagorean fchool. Indulging, 
however, a greater freedom of thought than was ufual 
among the difciples of Pythagoras, he ventured to introduce 
new opinions of his owm, and in many particulars to oppofe 
the doctrines of Epimenides, Thales, and Pythagoras. 
Xenophanes poffefled the Pythagorean chair of philofophy 
about feventy years, and lived to the extreme age of an 
hundred years, that is, according to Euiebius, till the 81ft 
Olympiad. The dodtrine of Xenophanes concerning na- 
ture is fo imperfedtly preiei ved, and obfeurely expreffed, 
that it is no wonder that it has been differently represented 
by different writers. Perhaps the truth is, that he held 
the univerie to be one in nature and fubftance, but diftin- 
guifhed in his conception between the matter of which all 
tilings confift, and that latent divine force which, though 
not a diftindl fubftance but an attribute, is neceffarily in- 
herent in the univerie, and is the caufe of all its perfedtion. 

XENOPHON, an illuftrious philofopher, general, and 
hiftorian, was born at Athens in the 3d year of the Sid 
Olympiad. When he was a youth, Socrates, ftruck with 
his external appearance, determined to admit him into the 
number of his pupils. Meeting him by' accident in a 
narrow paffage, the philofopher put his ftaff acrots the 
path, and flopping him, afked, where thole things were to 
be purchafed which are neceffary to human life ? Xeno- 
phon appearing at a lofs for a reply to this unexpedted fa- 
lutation, Socrates proceeded to afk him, where honeft and 
good men were to be found ? Xenophon ftill hefiatmg, So- 
crates faid to him, “ Follow me, and learn.” From that 
time Xenophon became a difciple of Socrates, and made a 
rapid progrefs in that moral wifdom for which his mafter 
was fo eminent. Xenophon accompanied Socrates in the 
Peloponnefian war, and fought courageoufly in defence of 
his country. Pie afterwards entered into the army of Cyp- 
rus as a private volunteer in his expedition againft his 
brother. This enterprize proving unfortunate, Xenophon, 
arter the death of Cyrus, advifed his fellow foldiers to at- 
tempt a retreat into their own country. They liftened to 
his advice ; and having had many proofs of his wifdom as 
well as couraae, they gave him the command of the army, 
in the room of Proxenus who had fallen in battle. In this 
command he acquired great glory by the prudence and 
firmnefs with which he conducted them back, through the 
midft of innumerable dangers, into their own country. The 
particulars of this memorable adventure are related by Xeno- 
phon himfelf in his Retreat of the Ten Thoufand. After 
his return into Greece, he joined Agefilaus, king of Sparta, 
and fought with him a^ainft the Thebans in the celebrated 
battle of Chieronea. T. he Athenians, difpleafed at this al- 
liance, brought a public accufation againll him for his for- 
mer condudt in engaging in the fervice of Cyrus, and con- 
demned him to exile. The Spartans, upon this, took 
Xenophon, as an injured man, under their protection, and 
provided him a comfortable retreat at Scilluntes in Elea. 
Here, with his wife and two children, he remained feveral 
years, and paffed his time in the fociety of his friends, and 
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in writing thofe hiftorical works which have rendered- his 
name immortal. A war at length arofe between the Spar- 
tans and Eleans; and Xenophon was obliged to retire to 
Lepieus, where his eldefh fom had fettled. He afterwards 
removed, with lus whole family, to Corinth, where, in the 
firft year of the hundred and fifth Olympiad, he finifhed 
his days. 

Xenophon the Younger, a Greek writer, fo called to di- 
ftinguifh him from the celebrated Xenophon, was born at 
Ephefus, and lived, according to fome authors, before He* 
liodorus, that is, about the beginning of the 4th century. 
He is only known by his Ephefiaca, a Greek romance in 
five books, which is efteemed, and contains the amours 01 
adventures of Abracomes and Anthia. This romance was 
.printed at London, in Greek and Latin, in 1724, 4to. 

XERXES 1.. the fifth king of Perlia, memorable for the 
vaft army he is faid to have carried into the field againft 
Leonidas king of Sparta ; confiding, according to fome lu- 
ftorians, of 800,000 men, while others make it amount to 
3,000,000, exclufive of attendants. The fleet that attended 
this prodigious land force is hkewife made to confift of 2000 
fail; and all the fuccefs they met with was the taking and 
burning the city of Athens ; for the army was lhamefully 
repulfed near the Arabs of Thermopylae by Leonidas, and 
the fleet was difperfed and partly deitroyed by ThemiAocles 
at the flraits of Salan is, who had only 380 fail under 
his command. Xerxes was aflaflinated by Artabanes, chief 
captain of his guards, and his diftinguifhed favourite. See 
Sparta. 

XIMENES (Francis), a juftly celebrated cardinal, bi- 
fhop of Toledo, and prime minifter of Spain, was born at 
Torrelaguna, in Old Caftile, in 1437, and ftudied at Alcola 
and Salamanca. He then went to Rome ; and being rob- 
bed on the road, brought nothing back but a bull for ob- 
taining the firft vacant prebend : but the archbilhop of 1 o- 
ledo refilled it him, and threw him in prilbn. Being at 
length reltored to liberty, he obtained a benefice in the dio- 
cefe of Siguen^a, where cardinal Gonzales de Mendoza, 
who was the bilhop, made him his grand vicar. Ximenes 
fome time after entered among the Francifcans of Toledo ; 
but being there troubled with vifits, he retired to a fobtude 
named Cajiand, and applied himfelf to the ftudy of divinity 
and the oriental tongues. At his return to Toledo, queen 
Ifabella of Caftile chofe him for her confefibr, and afterwards 
nominated him archbilhop of Toledo ; which, next to the 
papacy, is the richeft dignity in the church of Rome. 
“ This honour (fays Dr Robertfon) he declined with a flrm- 
nefs which nothing but the authoritative injunftion of the 
pope was able to overcome. Nor did this height of promotion 
change his manners. Though obliged to difplay in public that 
magnificence which became his ftation, he himfelf retained 
his monaftic feverity. Under his pontifical robes he con- 
ftantly wore the coarfe frock of St Francis, the rente of 
which he ufed to patch with his own hands. He at no time' 
ufed linen, hut was commonly clad in hair-cloth. He 
fiept always in his habit ; moft frequently on the floor or 
on boards, and rarely in a bed. He did not tafte any of 
the delicacies which appeared at his table, but fatisfied hitn- 

. feb with that Ample diet which the rule of his order pre- 
feribed. Notwithftanding thefe peculiarities, fo oppollte 
to the manners of the world, he pofieffed a thorough know- 
ledge of its affairs, and difeovered talents for bufmefs 
which rendered the fame of his wifdom equal to that of his 
fan&ity.” His firft care was to provide for the necefiities 
of the poor ; to vifit the churches and hofpitals ; to purge 
h.is diocefe of ufurers and places of debauchery ; to degrade 
corrupt judges, a’-d place in their room perfons whom he 
knew to be diftinguifhed by their probity and dihntcrefttd- 
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nefs. He erefted a famous univerfity at Alcala ; and in 
1499 founded the college of St Ildephonfo. Three years 
after he undertook the Polyglot Bible ; and for that pur- 
pofe lent for many learned men to come to him at Toledo, 
purchafed feven copies in Hebrew for 4000 crowns, and 
gave a great price for Latin and Greek manuferipts. At 
this Bible they laboured above 12 years. It contains the 
Hebrew text of the Bible ; the verfion of the Septuagint. 
with a literal tranflation ; that of St Jerom, and the Chaldee 
paraphrafes of Onkelos ; and Ximenes added to it a dic- 
tionary of the Hebrew and Chaldee words contained in the 
Bible. This work is called Ximencs's- Polyglot. In 1507 
pope Julius II. gave him the cardinal’s hat, and king Fer- 
dinand the Catholic entrufted him with the adminiftration 
of affairs. Cardinal Ximenes was from this moment the 
foul of every thing that paffed in Spain. He diftinguifhed 
himfelf at the beginning of his miniftry by difeharging the 
people from the burdenlome tax called acavale, which had 
been continued on account of the war againft. Granada ; 
and laboured with fuch zeal and fuccefs in the converfion of 
the Mahometans, that he made 3000 converts, among whom 
was a prince of the blood of the kings of Granada. la 
1509 cardinal Ximenes extended the dominions of Ferdi- 
nand, by taking the city ef Oran in the kingdom of Algiers. 
Lie undertook this conqueft at his own expence, and marched 
in perfon at the head of the Spanifh army cloathed in his pon- 
tifical ornaments, and accompanied by a great number of 
ecclefiaftics and monks. Some time after, forefeeing an ex- 
traordinary fcarcity, he ertdfed public granaries at Toledo, 
Alcala, and Torrelaguna, and had them filled with corn at 
his own expence; which gained the people’s hearts to fuch 
a degree, that to preferve the memory of this noble aSion 
they had an eulogium upon it cut on marble, in the hall of 
the fenate-houfe at Toledo, and in the market-place. King 
Ferdinand dying in 1516, left cardinal Ximenes regent of 
his dominions ; and the archduke Charles, who was after- 
wards the emperor Charles V. confirmed that nomination. 
The cardinal immediately made a reform of the officers of 
the fupreme council and of the court, and put a flop to the 
oppreffion of the grandees. He vindicated the rights of 
the people againft the nobility ; and as by the feudal con- 
ftitution the military power was lodged in the hands of the 
nobles, and men of inferior condition were called into the 
field only as their vaffals, a king with fcanty revenues de- 
pended on them in all his operations. From this ftate Xi- 
menes refolved to deliver the crown ; and iffued a proclama- 
tion, commanding every city in Caftile to inrol a certain 
number of its burgeffes, and teach them military difeipiine; 
he himfelf engaging to provide officers to command them at 
the public expence. This was vigorouffy oppofed by the 
nobles ; but by his intrepidity and fuperior laddrefs he car- 
ried his point. He then endeavoured to diminish the pol- 
fefiions of the nobility, by reclaiming all the crown-lands, 
and putting a flop to the penfions granted by the late king 
Ferdinand. This addition made to the revenues enabled 
him to difeharge all the debts of Ferdinand, and to eftablifh 
magazines of warlike ftores. The nobles, alarmed at thefe 
repeated attacks, uttered loud complaints ; but before they 
proceeded to ext'-emitks, appointed fome grandees of the 
firft rank to examine the powers in confequence of which 
he exerciied adl-s of fuch high authority. Ximenes received 
them with cold civility; produced the tefl ament of Ferdi- 
nand, by which he was appointed regent, together with the 
ratification of that deed by Charles. To both thefe they 
objected ; and he endeavoured to eftablifh their validity. 
As the converfation grew warm, he led them infenfibly to a 
balcony, from which they had a view of a large body of 
troops under arms, and .of a formidable train of’ artilffry. 
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P,°inting t0 th.ef^ andra:fin5 voice) anus, from Thurll, a town In the bay of Tarcntum, wher^vV r the powers which I have received from his Catholic ma- 

jefty ! With thefe I govern Callile; and with thefe I will 
govern it, till the king, your mafter and mine, takes pof- 
faffion of his kingdom !” A declaration fo bold and ha ugh- 
ty fdenced them, and aftomlhed their alfocuites. Th#y 
faw that he was prepared for his defence, and laid af:de all 
thoughts ol a general confederacy again ft Ins adminiftration. 
At length, from the repeated intreaties of Ximenes, and 
the impatient murmurs of the Spanifh miniftry, Charles V. 
embarked,and landed in Spain, accompanied by his favourites. 
Ximenes was advancing to the coaft to meet him, but at 
Bos Equillos was i'eized with a violent diforder, which his 
followers confidered as the effe&s of poifon. This accident 
obliging Ximenes to flop, he wrote to the king, and with 
his ufual boldnefs advifed him to difrriifs all the ftrangers in 
his train, whole number and creoit already gave offence to 
the Spaniards, and earneftly defired to have an interview 
with him, that he might inform him of the ftate of the na- 
tion, and the temper of his fubjects. To prevent this, not 
only the Pkmings, but the Spanifh grandees, employed all 
their addrefs to keep Charles at a diftance from Aranda, the 
place to which the cardinal had removed, hiis advice was 
now flighted and defpifed. Ximenes, confcious of his own 
integrity and merit, expefted a more grateful return from a 
prince to whom he delivered a kingdom more floutifhing 
than it had been in any former age, and a more extenfive 
authority than the moft illuftrions of his anceftors had ever 
poffeffed ; and lamented the fate of his country, about to 

it was taken and cured. 
I he fword-fifh is faid to be very voracious, and that it is 

a great enemy to the tunny, who (according to Belon) are 
as much terrified at it as fheep are at the fight of a wolf 
It is a great enemy to the whales, and frequently deftrovs 
them, bee Bal.sjna. ^ 

XYLO-ALOES, or Aloe-wood, in the materia medi- 
ca, is the product of a tree growing in China and fome of 
the Indian iflands. See Excaucaria. 

This*drug is diftinguifhed into three forts; the calam- 
bac or tambac, the common lignum aloes, and calambour. 

i he calambac, or bneft aloes-wood, called by authors /zV. 
num aloesprajlantiffimum, and by the Chinefe fukhumg, is the 
moil rennous all the woods we are acquainted with : it is 
ol a light Ipongy texture, very porous, and its pores fo fill- 
ed up with a fott and fragrant refin, that the whole may be 
preffed an 1 dented by the fingers like wax, or moulded 
about by chewing in the mouth, in the manner of maftich. 
I his kind, laid on the fire, melts in great parts like refin, 
and burns away in a few moments with a bright flame and 
perfumed fmell. Its feent, while in the mais, is very fra- 
grant and agreeable; and its tafte acrid and bitterifh, but 
very aromatic and agreeable. It is fo variable in its colour, 
that fome have divided it into three kinds ; the one varie- 
gated with black and purple ; the fecond, with the fame 
black, but with yellowifh inflead of purple ; and the third, 
yellow alone like the yolk of an egg : this laft is the leaf! 
feented of the three. I he variation, however, is owing to r . j , . r r , . , J — w, mi. tuitt. x nc vnuauon nowever, is owintr to be ruined by the rapacioufnefs and mfolence or foreign fa- the trunk of the tree being itfelf of three different colours • 

vountes. W hile his mind was agitated by thefe paffions, and the heart of it is the valuable fort firft deferibed. The 
he received a letter from the king ; in which, after a few 
cold and formal expreffions of regard, he was allowed to re- 
tire to his diocefe ; and he expired a few hours after reading 
it in 1517, in the 81ft year of his age. 

This famous cardinal ought not to be confounded with 
Roderic Ximrnes, archbifhop of Toledo, in the* 13th 

century, who wrote a Hiftory of Spain in nine books; nor 
with feveral other Spanifh writers of the name of Ximenes. 

XIPHIAS, in zoology, the Sword fish ; a genus of 
fifties belonging to the order of apodes. The upper jaw 
terminates in a long fword-ftaped roftrum, from which it is 
called the Jhvord-Jifh : there are no teeth in the mouth ; the 
gill-membrane has eight rays ; and the body is fomewhat 
cylindrical. There is but one fpecies, w'z. the gladius, 
found in the European ocean. This fift fometimes fre- 
quents our coails, but is much more common in the Me- 
diterranean Sea, efpecially in the part that feoarates Italy 
from Sicily, “which has been long celebrated* for it : the 
promontory Pclorus, now Capo di Faro, was a place noted 
for the refort of the xiphias, and pofiibly the ftation of the 
Ipeculatores, or the perfons who watched and gave notice of 
the approach of the fifh. 

The ancient method of taking them is particularly de- 
feribed by Strabo, and agrees exaftly with that praftifed 
by the moderns. A man afeends one of the cliffs that 
overhangs the fea: as foon as he fpies the fift, he gives no- 
tice, either by his voice or by figns, of the courfe it takes. 
Another, that is ftationed in a boat, climbs up the maft, 
and on feeing the fword-fift, direfts the rowers towards it. 
As foon as he thinks they are got within reach, he defeends, 
and taking a fpear in his hand, ftrikes it into the fift ; 
which, after wearying itfelf with its agitation, is feized and 
drawn into the boat. It is much efteemed by the Sicilians, 
who buy it up eagerly, and at its firft coming into feafon 
give about lixpence Englift per pound. The feafon lafts 
from May till Auguft. 1 he ancients ufec! to cut this fift 
into pieces and fait it; whence it was called Tomus Thuri- 

two ^ following are fuppofed to be the other parts of the 
trunk ; though this feems doubtful, Specially in regard to 
the laft fort, from the circutnftance mentioned of its being 
found in large logs entire, and fometimes only the heart, 
which, as above noticed, conftitutes the calambac. 

The lignum aloes vulgare is the fecond in value. This 
is of a more denfe and compaft texture, and confequently 
lefs refinous than the other ; there is fome of it, however, 
that is fpongy, and has the holes filled up with the right 
rehnous matter ; and all of it, when g'ood, has veins of the 
lame relin in it. We meet with it in fmall fragments, which 
have been cut and fplit from larger : thel'e are of a toler- 
ably denfe texture in the more iolid pieces, and of a duiky 
brown colour, variegated with reiinous black veins. It is 
in this ftate very heavy, and lefs fragrant than in thofe 
pieces which fhow a multitude of little holes, filled up with 
the fame blackift matter that forms the veins in others. 
The v/oody part of thefe laft pieces is fomewhat darker 
than the other, and is not unfrequently purplilh, or even 
blackifh. The fmell of the common aloe-wood is very 
agreeable, but not lo ftrongly perfumed as the former. Its 
ta.ie is fomewhat bitter and acrid, but very aromatic. 

1 he ca.umbour, called alfo agallochum fyivejlre. and lignum 
aloes mexicanum, is light and friable, of a duiky and often 
mottled colour, between a duiky green black and a deep 
brown. Its fmell is fragrant and agreeable, but much lefs 
fweet than that of either of the others ; and its tafte bit- 
terifh, but not fo much acrid or aromatic as either of the 
two former. I his is faid to be met with very frequently, and 
in large logs ; and thefe fometimes entire, fometimes only 
the heart ef the tree. This' is the aloe-wood ufed by the 
cabinet-makers and inlayers. 

This drug is efteemed a cordial taken inwardly ; and is 
fometimes given in diforders of the ftomach and bowels, and 
to deftroy the worms. A very fragrant oil may be procu- 
red from it by diftillation ; which is recommended in pa- 
ralytic cafes from five to fifteen drops. It is at prefent, 
6 however. 
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\z, however, but little ufed ; and would fcaice be met with any- the xyftus. 

where in the fliops, but that it is an ingredient in fome of 
the old comoofitions. 

XYNOECIA, in Grecian antiquity, an anniverfary 
feaft. obferved by the A thenians in honour of Minerva, upon 
the fixteenthof Hecatombaeon, to commemorate their leaving, 
by the perluahon of i hefus, their country-feats, in which 
they lay diiperfed here and there in Attica, and uniting to- 
gether in one body. 

XYSTARCHA, in antiquity, the mailer or dire&or of 

Y A R 
In the Greek gymnafmm, the xyftarcha was ' j 

the fecond officer, and the gymnafiarcha the firft ; the for- 
mer was his lieutenant, and prefided over the two xyui, and 
all exercifes of the athletse therein. 

XYSTUS, among the Greeks, was a long portico, open 
or covered at the top, where the athlete p’-adfifed wreflling 
and running; the gladiators, who praftifed therein, were 
called xyjlici. Among the Romans, the xyftus was only an 
alley, or double row of trees, meeting like an arbour, and 
forming a Ihade to walk under. 

Y 

Yor y, the 23d letter of our alphabet : its found is 
•> formed by expreffing the breath with a fudden ex- 

panfion of the lips from that configuration by which we ex- 
■— prefs the vowel u. It is one of the ambigeniai letters, being 

a conlonant in the beginning of words, and placed before all 
vowels, as in yard,yields young, &c. but before no confonant. 
At the end of words it is a vowel, and is fubftituted for the 
found of i, as in try, defcry. See. In the middle of words it 
is not ufed fo frequently as i is, unlefs in words derived from 
the Greek, as in chyle, empyreal, See. though it is admitted 
into the middle of fome pure Englifh words, as in dying, 

flying, &c. The Romans had no capital of this letter, but 
nfed the fmall one in the middle and laft fyllables of words, 
as in coryambus, onyx, martyr. Y is alfo a numeral, figni.y- 
ing 150, or, according to Baronius 159 j aRd with a dalh 
a-too, as Y, it fignified 150,000. 

YACHT, or yatch, a veffel of ftate, ufually employed 
to convey princes, ambaffadors, or other great perionages, 
from one kingdom to another. 

As the principal delign of a yacht is to accommodate 
the paflengers, it is ufually fitted with a variety of conve- 
nient apartments, with fuitable furniture, according to the 
quality or number of the perfons contained therein. 

The royal yachts are commonly rigged as ketches, ex- 
cept the principal one referved for the fovereign, which is 
equipped with "three malts like a fhip. They are in gene- 
ral elegantly furnifhed, and richly ornamented with fculptuie; 
and always commanded by captains in his majefty’s navy. 

Befides thefe, there are many other yachts of a fmaller 
kind, employed by ‘the commiffioners of the exciie, navy, 
and cuftoms ; @r ufed as pleafure-boats by private gentle- 
men. 

YAMS. See Dioscorea. 
YAMBOO. See Eugenia. 
YARD of a Ship, a long piece of timber fufpended 

upon the mafts of a {hip, to extend the fails to the wind. 
See Mast and Sail. 

All yards are either fquare or lateen ; the former of which 
are fufpended acrofs the mafts at right angles, and the lat- 
ter obliquely. See Plate CCCCXLIV. fig. 1. 

The fquare yards are nearly of a cylindrical furface. 
They taper from the middle, which is called the Jlmgs, to- 
wards the extremities, which are termed the yard-arms ; and 
the diftance between the flings and the yard-arms on each 
fide is by the artificers divided into quarters, which are 
diftinguifhed into the firft, fecond, third quarters, and 
yard-arms. The middle quarters are formed into eight 
iquares, and each of the end parts is figured like the fru- 

ftum of a cone. All the yards of a fhip are fquare except 
that of the mizen. 

The proportions for the length of yardsj according to 
the~dift'erent claffes of {hips in the Britilh navy, are as fol- 
lows : _ 

Guns. 

f56o:'l • 
cco • I main-yard fiK- go 80 I 559- j pi. cCCLXtV.— ! T 

’ . . ! 57° : i Note, the figure 1 /° 1000 : gun-deck : • <| 5?6 . | reprrfents the 1 60 
| r 7 r : yard and fails of | 5 o 
[561 :J a ^P01' 74 g^s. L44 

, \ 880:7 r . 5 100 9° 8° 1000 : mam-yard : : 1874 : j fore-yard- £ all the reft# 

To apply this rule to pra&ice, fuppofe the gun-deck 144 
feet. The proportion for this length is as 1000 is to 575» 
fo is 144 to 83 ; which will be the length of the main-yard 
in feet, and fo of all the reft. 

Guns. 
C Sio : C C top 9° 80 6° 44 

1000 main-yard: 

1000: main-yard 

1000 : fere-yard 

! 347 : 
840 

70 
24 
5 24 
Jail the reft. 

Yard 

mizen-yard 

f 720 * ^ main topfail-yard 
{719 •• c < 726 : < fore topfail-yard 
£715: C 

1000 : main topfail-yard : : main top gall, yard all the rates. 
r r ‘ S fore top-gallon- C ?o xcooiore topfail-yard:. J69Q . J yard. £ all the reft. 

1000:foretopfailyard:: ! J mizen topfail-yard ^ all re{L 

Crofs-jack and fprit-fail yards equal to the fore topfail- 
yard. 

Sprit-topfail-yard equal to the fore top-gallant-yard. 
The diameters of yards are in the following proportions 

to their length. 
The main and fore yards five-fevenths of an inch to one 

yard. The topfail, crofs-jack, and fprit-fail yards, nine- 
fourteenths of an inch to one yard. The top-gallant, mizen 
top-fail, and fprit-fail topfail yards, eight-thirteenths of an 
inch to one yard. 

The mizen-yard five-ninths of an inch to one yard. 
All ftudding-fail booms and yards half an inch to one yard 

in length. 
The lifts of the main-yard are exhibited in the above 

figure by gg; the horfes and their ftirrups by h} i ; the reef- 
tackles and their pendents by k, l; and the braces and 
brace-pendents by m, n. 

The lateen-yards evidently derive their names from ha- 
6 A 2 ving 
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ving been Cfculiar ro the ancient Romans. They are ufual- 

Y a wiling. C0mPo;ed °- fcveral pieces fattened together bv woold- 
u—>—— n^s’ wJ1Ich ?'1(o b'rve as fteps whereby the failofs climb to 

the peek or upper extremity, in order to furl or caft loofe 
the fail. . 

f he mizen-yard of a thip, and the main-vard of a bilan- 
der, are hung obliquely on the matt, almoft in the fame man- 
ner as the lateen-yard of a xebec, fettee, or polacre. 

Yard, a meafure of length ufed in Britain and Spain, 
conhitmg ot three feet, chiefly to meafure cloth, fluffs, See. 

TARD-sIrm is that half of the yard that is on either fide 
Cl the malt, when it lies athwart the (hip. 

Yards alio denotes places belonging to the navy, where 
the mips of war, &c. are laid up in harbour.—There are 
belonging to his majefty’s navy fix great yards, viz. Cha- 
tham, Deptford, Woolwich, Poitfmoiith, Sheernefs, and Ply- 
mouth ; thefe yards are fitted with feveral docks, wharfs, 
Iancr.es, and graving places, for the building, repairing, 
and cleaning of his majefly’s flips; and therein are lodged 
gieat quantities of timber, mails, planks, anchors, and other 
materials there are alfo convenient ftore-houfes in each 
yard, in which are laid up vafl quantities of cables, rigging, 
tails, blocks, and all other forts of flores needful for the 
royal navy. 

YART, among failors, implies ready or quick: as, be 
•*?aie at the helm ; that is, be quick, ready, and expeditious 
at the helm. It is lometimes alfo ufed for bright by Tea- 
men : as, to keep his arms yare ; that is, to keep them 
clean and bright. 

\arj-, a river ©f Norfolk, which runs from wTeft to eafl 
through that county, paffing by Norwich, and falling into 
the German fea at Yarmouth. 

YARMOUTH, a lea-port town of Norfolk, with a 
market on Wednefdays and Saturdays, and a fair on Fri- 
day and Saturday in Eafter-week for petty chapmen. It is 
ieated on the river Yare, where it falls into the fea ; and is 
a place of great ftrtngth, both by art and nature, being al- 
moft furroundecl with water ; and there is a draw-bridge over 
the river. It is efteemed the key of this coaft, ami is a 
dean handfome place, whole houles are well built, it beir 
a confiderable town for trade. 11 has one large church, and 
a neat chapel, and the fteeple of St Nicholas’s is fo high 
that it ferves lor a fea^mark. It is governed by a mayor. 
I he harbour is a very fine one, though it is very dangerous 
for flrangers in windy weather; and it has for its fecurity 
a pretty ftrong fort It is 27 miles call of Norwich, and 
112 north-eaft of London. E. Long. 1. 55. N. Lat. 

Yarmouth, a town of the We of Wight, in Hamoftire 
with a market on Fridays, and one fair on July 2cth for 
toys. It is feated on the vveftern part of the ifiand, on the 
iea-fhore, and is encompaffed with water • for, not many 
years ago a channel was cut through the peninfula, over 
wflich there is a draw-bridge, and it is defended by a ftrono- 
cattle on the quay. It is a handfome place, whofe houfes 
are chiefly built with ftone, and covered with date; and it 
fencs two members to parliament. The market is now dif- 
iifed. W. Long. 1. 28. N. Lat. 50. 40 
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retained for fome time and rarif ed ; and then reftoring the 
muffles to their natural ftate. Hence the effe& of yawn- 
mg is to move, accelerate, and equally diftribute ah the 
humours through all the veffels of the body, and confe- 
quently to qualify the muffles and organs of fenfation for 
their various fundtions. 

Sanftorius cbfervcs, that a great deal is infenfibly dif- 
c arred, when nature endeavours to get rid of the retained 

per pirable matt
r
er» b7 yawning and flretching of the limbs 

1 o thefe a perfon is moll inclined jufl after fleep, becaufe 
a greater quantity going off by the pores of the flcin than 
at ofler times, whenfoever a perfon wakes, the increafing 
contradtion that then happens clofes a great deal ot the 
per pirable matter in the cutaneous paffages, which will 
continuaHy give fuch irritations ns excite yawning and 

r UI<u ’i /ucb motions, by flaking the membranes of the whole body, and flifting the contads of their fibres, 
and the incloled matter, by degrees throw it off. Hence 
we fee the reafon why healthful ftrong people a.e moil 
me ined to fuch motions, becaufe they peripire moft ia 
ime of Jeep and therefore have more of the perfpirable 

matter to lodge in the pores, and greater irritations there- 
unto. 1 he advantages of feme little exerciff juft after 
waking in a morning are confiderable, as it throws off all 
the perfpirabJe matter that is ready for its exit out of the 
body When yawning is troublefome, Hippocrates fays 
that long deep refprration or drawing in the air at long 
intervals cures it. , b 

YEAR, in aftronomy and chronology. See Astrono- 
”Un0347; P- 52C. and Kalendar. 

fi ft untT?°ma,n >'ear was the lunar year, which, as 
ud ^ ^?mulus’ confifted only of ten months ; viz. 1. March, containing 31 days. 2. April, 30. 3. May, 

31. 4. June, 30. 5. Qmntilis, 31. 6. Sextilis, 30. 7. 
September, 30. 8. Odober, 31. 9. November, 30. 10. 
1 ecember, 30.-10 all 304 days; which came flort of the 
true lunar year by 50 days, and of the folar, by 61 days. 
Luma Pompihus correded this irregular conftitution of 
the year, and compofea two new months, January and Fe- 
bruary, o. the days that were ufed to be added to the for- 
mer year. 

Lhe ancient Egyptian year, called alfo the year of Naha- 
on account of the epocha of Naboi affar, is the folar 

year of 365 days, divided into 12 months, of 30 days each, 
befides five intercalary days added at the end. The names, 
Nc-. of the months are as follows: 1. Thoth. 2. Paophi. 
3\h V-ri' Ch°J,aC- 5- "i’ybi. 6. Mecheir. 7. Phame- noth. 8. Pharmuthi. 9. Pachon. io. Pauni. 11. Em. 
Phi/, 12. Melon; befide the fTayo^tva,. 

Ihe ancient Greek year was lunar; confiding of 12. 
months, which at full had 30 days apiece, then alternately 
30 and 29 days, computed from the firft appearance of the 
»evv moon ; with the addition of an embolilmic month of 

year nfS e' n .1Itb» I4tb> 16th, and 19th 
full m 3 i °i J9 ytais ? iu order to keep the new and fuft moons to the fame terms or ftafons of the year. Their 

ihffh ^ th2t new the full moon of Which comes next after the fummer folftice. The order, 

e’e^ W ^ ^4 ^ ^ -A: was thu 
YA‘RROW, in botany. See Achilla. ^ 3‘ 
YAWNING, an involuntary opening of the mouth, ge- 

nerally produced by wearinefs or an inclination to fleep 
Yawning, according to Boerhaave, is performed by expand! 
mg at one and the fame time all the muffles capable of 
spontaneous motion ; by greatly extending the lungs ; by 
drawing in gradually and flowly a large Quantity of air • 
and gradually and flowly breathing it out, after it has been 

s. 

1. containing 
30, 3- 2o. 4. Majuayrr- 

; 5;nuav4<“v’^- 6 lloauituv, 30. 7.ruM^, \9 jo. g. R?*.af’tf€okt2V) 30. IO. 30. 11. 0,.- 
12. 'Zy.lrpoorJV> 20. 

1 he ancient Jewifh year is a lunar year', confiftino- com- 
monly of , x months, which alternately contafl o ardTo 
days. It was made to agree with the folar year,' either by 

year orTL'l’ 12 ** « .be end of S >>-ar, or by an embobfm.c month. The names and quant, 
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ties of the months (land thus: i. Nifan, or Abih» 3° ^ays- 
3. Jinr, or Zius, 29. 3. Siban, or Si wan, 30. 4. Thamrnuz, 
or Taramuz, 29. 5. Ab, 30. 6. Elul, 29. 7. Eifii, or 
Ethanim, 30. 8. Marchefvam, or Bui, 29. 9. Cifleu, 30. 
jo. Tebeth, 29. 11. Sabat, or Schebeth, 30. 12. Adar, 
k the embolifmic year, 30. Adar, in the common year, was 
but 29. Note,.in the defeftive year, Cifleu was only 29 
days ; and in the redundant year, Marchefvam was 30. 

The Perfian year is a iolar year of about 365 days ; con- 
fiding of 12 months of 30 days each, with 5 intercalary 
days added at the end. 

The Arabic, Mahometan, and Turkifh years, called alio 
the year of the Hegira, is a lunar-year, equal to 354 days.B 
hours and 48 minutes, and conlifts of 12 months, winch 
contain alternately 30 and 29 days. _ . - 

n'he Hindoo year differs from all thefe, and is indeed dir- 
ferent in different provinces of India. 1 he belt account that 
we have of it is by Mr Cavendi'lh, in the Phil. Tranf . of the 
Royal Society of London for the year I792, ** Before I 
fpeak of the civil year of the Hindoos (fays this eminent 
philoiopher), it will be proper to fay a few words of the 
aftronomical year, by which it is regulated.^ 

“ The agronomical year begins at the inuant w.ien the 
fun comes to the firft point of the Hindoo zodiac. In the 
year 1792, it began on April 9th, at 22h. 14 after mid- 
uight of their firft meridian, which is about 4 1 ct time we:.. 
of Calcutta ; but, according to Mr Gentii’s account of the 
Indian aftronomy, it began 3 b. 24' earlier. As this year, 
however, is longer than ours, its commencement falls conti- 
nually later, in refpedl of the Julian year, by 50 26 in four 
years. 'I his year is divided into 12 months, each of which 
correfponds to the time of the fun’s flay in fome lign ; fo 
that they are of different lengths, and feldom begin at the 
beginning of a day. . 

“ The civil day in all parts of India begins at funnfe, and 
is divided into 60 parts called damlas, which are again di- 
vided into Go palas. In thofe parts of India in which the 
Benares almanac, or as it is there called patras, is uled, the 
civil year is lunifolar, confifting of 12 lunar months, with an 
intercalary month mferted bet.veen them occafionally. It 
begins at the day after the new moon next before the be- 
ginning, of the folar year. The lunar month is divided into 
30 parts called teethees ; tliefe ate not fir icily oi the fame 
length, but are equal to the time in which the moon s true 
motion from the fun is 120. From the new moon till the 
moon arrives at 1 2° d[fiance from the fun is called the firft 
teethee ; from thence till it comes to 24', us called the fecond 
teethee ; and fo on till the full moon, after which the teethees 
return in the fame order as before. 

<< The civil day is conftantly caked by tne number of that 
teethee which expires during the courfe or tne day ; and 
as the teethee is fometimes longer than one day, a day lome- 
times occurs in which no tcethee ends.^ When this is the 
cafe, the day is called by the fame number as the following 
day ; fo that two fncceffive days go by the fame name. It 
oftener happens, however, that two tethees end on the fame 
clay ; in which cafe the number of the firft of them gives 
name to the day, and there is no day called by the number 
of the la ft, fo that a gap is made in the order of the days. 
In the latter part of the month the days aie counted from 
the full moon, in the fame manner as in the former part they 
are counted from the new moon ; only the laft day, or that on 
which the new moon happens, is called the 30M, inflead of 
the 15//^. It appears, therefore, that each half of the month 
conftantly begins on the day after that on which the new 
or full moon falls; only fometimes the half month begins 
with the fecond day, the firft being wanting. 

25 ] tc e. a 
“ This manner of counting the days is fufftciently intricate; 

but that of counting the months is ttill more fo. 
“ The civil year, as was before Laid, begins at the day after 

the new moon ; and, moreover, in the years which have an 
intercalary month, this month begins at the day after the 
new moon ; but notwithllandmg this, the ordinary civil 
month begins at the day after the full moon. To make their 
method more intelligible, we will call the time from new* 
moon to new moon the natural month. The civil month 
Vilakha, the firft in the ivtindoo kalendcr, which extends 
from the 9th of our April to the 10th of May, begins at 
the day after that full, moon which is neareft to the inflant 
at which the fun enters Mefha, the firft in order.of the In- 
dian iigns, whether before or after ; however, it is not al- 
ways accurately the neareft; 

“ A confequence- of this way of counting the months is, 
that the firft half of Chitra, the laft month in the Indian 
kalender, extending from March the 10th to April the 9th, 
falls in one year, and the latter halt in the following year ; 
and whenever the fun enters no tign during a natural month, 
this month is intercalary. The number or days in the 
month varies from 29 to 32. Indeed the Hindoo months, 
both folar and lunar, contift neither of a determinate num- 
ber of days, nor are regulated by any cycle, but depend 
folely on the motions of the fun and moon ; lo that a Hin- 
doo has no way of knowing what day ot the month it is 
but by confulting his almanac ; and what is more, the 
month ought fometimes to begin ©n different days, in diffe- 
rent places, on account of the difference in latitude and lon- 
gitude, not to mention the difference which may arife from 
errors in computation. This mode of computing time muff 
be attended with many inconveniences ; but m the tranfac- 
tions of civil life the Hindoos do not much regard it. A 
difagreement, however, in the computation of the teethee, 
which fometimes alfo happens, occafions no fmall perplexity; 
becaufe by the teethees or lunar days are regulated mofl ot 
their religious feftivals. Every Brahmin in charge of a 
temple, or vvhofe duty it is to announce the times for the 
obfervance of religious ceremonies, is therefore iurniftied 
with one of their almanacs; and if he be an affronomer, he 
makes Inch correblions in it as the difference of latitude and 
longitude render neceffary.” 

A’ew 7~F.Ati.ys Gift. See Gift. 
YEAST, or Yest, a head or feum rifing upon beer or 

ale while working or fermenting in the, vat. See Brew- 
ing. 

It is ufed for a leaven or ferment in the baking of bread, 
as ferving to fwell or puff it up very confiderably in a little 
time, and to make it much lighter, fofter, and more delicate. 
See Bakin-g, Barm, and Bread. 

Mr Henry has publifhed a. method of preparing artificial 
yeajl, by which good bread may be made without the affift- 
ance o! any other ferment. The method is this : Boil flour 
and water toaether to the confiltence of treacle, and when 
the mixture is cold faturate it with fixed air. Pour the 
mixture thus faturated into one or more large bottles or 
narrow-mouthed jars ; cover it over loofely with paper, and 
upon that lay a 11 ate or board with a weight to keep it 
fttady. Place the veffei in a fituation where the thermo- 
meter will Hand from 70° to So0,, and ftir up the mixtme 
two or three times in 24 hour?.. In about, two days fuch a 
degree of fermentation will have taken place, as to give the 
mixture the appearance of yeail. With the yeail in this 
ftate, and before it has acquired a thoroughly vinous fmell, 
mix the quantity of flour intended tor bread, in the propor- 
tion of fix pounds of flour to a quart of the yeaft, and .a iuf- 
ficient portion of warm, water. Knead them well.together 

ia 
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in a proper veffel, and covering it with a cloth, let the^dough 
ftand for 12 hours, or till it appears to be fufixciently fer- 

„ men ted in the fore-mentioned degree of warmth. It is then 
to be formed into loaves and baked. Mr Henry adds, that 
perhaps the yeall would be more perfed, it a deco&ion of 
malt were ufed inftead of fimple water. 

It has lately been dilcovered, that a decodion of malt 
alone, without any addition, will produce a yeaft proper 
enough for the purpofe of brewing. This difeovery was 
made by jofeph Senyor, fervant of the reverand Mr Mafon 
of Aflon near Rotheram ; and he received for it a reward of 
X.. 20 from the Society for promoting Arts, Manufadures, 
and Commerce. The procefs is as follows : Procure three 
earthen or wooden veffels of different fizes and apertures, 
one capable of holding two quarts, the other three or four, 
and the third five or fix : boil a quarter of a peck of malt 
for about eight or ten minutes in three pints of water ; and 
when a quart is poured off from the grains, let it hand in the 
lirft or fmaller vefifel in a cool place till not quite cold, but 
retaining that degree of heat which the brewers ufually find 
to be proper when they begin to work their liquor. Then 
remove the vefiel into fome warm fituation near a fire, where 
the thermometer Hands between 70 and 80 degrees Fahren- 
heit, and there let it remain till the fermentation begins, 
which will be plainly perceived within 30 hours : add then 
two quarts more of a like decodion of malt, when cool, as 
the firft w’as ; and mix the whole in the fecond or larger 
vefiel, and ftir it well in, which muft be repeated in the ufual 
way, as it rifes in a common vat: then add a Hill greater 
quantity of the fame decodion, to be worked in the largefl 
vefd, which will produce yeaft enough for a brewing of 40 
gallons. 

Common ale yeaft may be kept frefii and fit for ufe feve- 
ral months by the following method : Put a quantity of it 
into a clofe canvas bag;, and gently fqueeze out the moif- 
ture in a ferew-prefs till the remaining matter be as firm and 
ft iff as clay. In this ftate it may be clofe packed up in a 
tight cafk for lecuring it from the air ; and will keep frefh, 
found, and fit for ufe, for a long time. This is a fecret that 
might be of great ufe to the brewers and diftillers, who, 
though tiiey employ very large quantities of yeaft, feem to 
know no method of preferving it, or raifing nurferies of it; 
for want of which they f uftain a very confiderable lofs; 
whereas the brewers in Flanders make a very great advan- 
tage of fupplying the malt-diltillers of Holland with yeaft, 
which is rendered lafting and fit for carriage by this eafy 
expedient. 

YELL, one of the iflands of Shetland, lying north-eaft 
from the main land, and divided from it by an arm of the 
fea, called Tell-Sound. By fome it is thought to have been 
the 7huh of the ancients. In the old delcriptions it is faid 
to be 20 miles long and 8 broad. It is very mountainous 
and full of mofs ; but there are pretty ccnfiderable paftures 
in which they feed a g'-eat many {keep ; and it alfo affords 
plenty of peat. It has eight large harbours, which would 
not be thought defpicable in other countries. Anciently 
it feems to have been pretty populous, fince there are in it 
three churches, twenty chapels, and many brughs or Pidlfh 
forts. 

YELLOW, one of the original colours of light. 
YRLLOw-Colour for Houfe-painting. See Chemistry, 

' 699 
Naples Telloif, a beautiful colour much ufed by painters, 

formerly thought to be prepared from arfenic, but now dif- 
covered to have lead for its baiis. 

Yeliow-Hammer, in ornithologry. See Fringilla. 
TELiorr-Fever. See Medicine, j68. 

1 v o L 
Y EMEN, a province of Arabia, ftretching along the 

Red Sea and Indian Ocean, and forming a part of the 
country once known by the name of Arabia Felix. 

YEOMAN, the fir ft or higheft degree among the ple- 
beians of England, next in order to the gentry. 

The yeomen are properly freeholders, who having land of 
their own, live on good hufbandry. 

Yeomen is alfo a title of office in the king’s houfehold, 
of a middle place or rank between an ufher and a groom. 

Yeoman of the Guard were anciently 250 men of the heft 
rank under gentry, and of larger ftature than ordinary, each 
being required to be fix feet high. At prefent there ate 
but 100 yeomen in conftant duty, and 7c more not in duty; 
and as any of the 100 dies, his place is fupplied out of the 
70. They go dreffed after the manner of Ring Hen. VIII.’s 
time. They formerly had diet as well as wages when in 
waiting ; but this was taken off in the reign of Queen Anne. 

YE ST, or Yeast. See Yeast. 
YEW, in botany. See Taxus. 
YNCA, an appellation anciently given to the kings of 

Peru, and the princes of their blood ; the word literally fig- 
nifying, lord, king, emperor, and royal blood. 

^ OAK, or Yoke, in agriculture, a frame of wood fitted 
over the necks of oxen, whereby they are coupled together, 
and harneffed to the plough. 

? oak of Land, in our ancient cuftoms, was the fpace 
which a yoke of oxen, that is, two oxen, may plow in one 
day. 

Y OLK, the yellow part in the middle of an egg (fee 
Egg). It contains a lymphatic fubftance mixed with a cer- 
tain quantity of mild oil, which, on account of this mixture, 
is foluble in water. When expofed to heat, it affumes a con- 
fiftcnce not fo hard as the white of the egg; and when brmfed 
gives out the oil which it contains. This oil has been uled 
externally as a liniment. 

Y ONNE, a river in France, which rifing in Burmindy, 
and running north through Nivernois and Champaign, falls 
into the Seyneat Monterau furYonne. 

YrORK, in Latin Eboracum, the capital of York (hire in 
England. I his city is fo ancient that the origin of it is 
uncertain. In the time of the Romans a legion was ftation- 
ed here, it being then the capital of the Brigantes; and here 
died the emperor Severus, and Flavius Valerius Conftantius 
Chlorus, father of Conftantine the Great. There was then 
alto a temple of Bellona here, and no lets than three milita- 
ry ways went from hence. In the time of the Saxons it 
was eredted into an archbifhopric by Pope'Honorius, to 
which are now fubjed the bifhoprics of Chefter, Durham, 
Carlifle, and the Ifle of Man ; though anciently 1 2 bifhop- 
rics in England, and all Scotland, were. A horn is ftill 
kept in the minifter, by which Ulphius, one of the Saxon 
princes, beftowed all his lands and revenues upon the 
church. 

Phis city fuffered very much during the ravages of the 
Danes ; but, after the conqueft, it began to flourifh again. 
1 he cathedral, which coft a long time and a great deal of 
money in building, is a moft ftately Gothic pile' Its chap- 
ter-houfe is particularly admired for its oainted glafs, its fine 
marble ftalls, its pillars of alabafter, and curious contrivance. 
In it is the following line in gold letters: 

Ut Rofa, fos jlorum,Jic ejl Domus ijla Domorum. 

The choir is remarkable for its fine carvings, particularly 
the ftatues of all the Englilh monarchs ; and the windows 
are exquifitely painted with the hiftory of the Bible. The 
lanthorn fteeple is 70 feet fquare, and 188 high, and the 
windows are 45. At the fouth end is a circular light, call- 

ed 

Yemen 

York. 
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cd the mangold 'Window from the colour of its clafs; 

^e■ at the north end is a very large one, whofe painting repre- 
fents embroidery. 

This city is generally reckoned the fecond city in Eng- 
land ; but though it {lands upon more ground, it is inferior 
in trade, wealth, and number of people, to Briftol. The 
inhabitants are reckoned at 12,784. It is fituate in a fine 
plain, in the middle of the {hire, on both fides the Oufe, 
walled and divided into four wards, containing 28 parifiies. 
It enjoys large privileges and immunities, confened upon it 
by a fucceflion of kings from Henry II. and its chief ma- 
giftrate has the title of lord mayor, which is an honour pecu- 
liar to it and London. Richard II. made it a county of it- 
felf. The confervancy of moft of the rivers of the county, 
within certain limits, belongs to the lord mayor and aldermen. 
The middle arch cf the bridge here over the Oufe is thought 
to equal the Rialto at Venice in architefture, height, and 
breadth, the diameter being 81 feet, and the height 51. 
Though this city is 60 miles diftant from the fea, yet fhips 
of 70 tons burden come up the river to it. The town-houfe 
or Guild-hail Hands upon the bridge, and is fuperior in all 
refpedts to that of London. In the Popifh times there were 
nine abbeys here, and a vaH number of churches ; but of 
the latter there are Only 17 now. The fteeple of that of 
Allhallows is reckoned the fineft in England. The archbi- 
fhop has a fine palace ; and the afiembly-room, defigned by 
the earl of Burlington, is very noble. Here are plays, af- 
femblies, concerts, and the like entertainments, at fome 
houfe or other, almoft every night in the week. In the 
old caftle, built originally by William the Conqueror, and 
repaired in 1701, the affizes are kept. It ferves alio for 
the county-gaol, which is the neateft and pleafantell in Eng- 
land, with an area larger than that of the King’s-bench, 
and it has a handfome chapel in it, with a good allowance for 
a preacher. This city has long given the title of duke to 
fome branch of the royal family. 

The plenty and cheapnefs of provifions induces many per- 
fons of im?.ll fortune, or that would live frugally, to take 
up their abode here ; and the venerable remains of Roman 
antiquities, and thofe of a later date, as abbeys, churches, 
and caftles, piocure this city a vifit from every curious tra- 
veler. Many Roman altars, urns, coins, infcriotions, &c. 
have been found ; and Saxon coins are {till extant that have 
been {truck here. The members for this city have prece- 
dence of all others, except thofe of London, in the honfe of 
commons. An infirmary, after the manner of thofe of Bath, 
Briftol, &c. hath been eredfed in it ; and a cotton manufac- 
ture eftabliftied and brought to great perfection. Befides 
four weekly markets, it has a great many fairs; one, in par- 
ticular, every other Thurfday for cattle and {beep. W. 
Long. 1. 1. N. Lat. 53. 39. 

YORKSHIRE, the largeft county of England, bound- 
ed on the fouth by Derbyftiire, Nottinghamftirf, and Lin. 
colnfhire; on the n«rth by Durham and Weftmoreland; on 
the call by the German Ocean ; and on the weft by Lan- 
cafhire and a part of Chcftiire.—It is upwards of 80 miles 
in length from eaft to weft, nearly as much in breadth, and 
about 360 in circumference, coniaining, in the whole, 26 
hundreds or wapentakes, 49 market-towns, 563 parifties, 
242 vicarages, with many chapels of eafe, and 2 330 villa- 
ges. Its area is computed by lome at 4684 fquare miles, 
by others at 3,770,000 acres, and its inhabitants at up- 
wards of 1530,000. It is divided into three parts or ridings, 
viz. the Weft, Eaft, and North; fo denominated from their 
fituation, in refpeft of the city of York.( Each of thefe is 
as large, if not larger, than any ordinary county. There 
are other divifions, as Richmondfhire, Allertonfhire, How- 
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nd denfhire, Hallanfhire, Craven, Cleveland, Marfhland, Hoi- NewyorTr, 

dernefs, &c. u—y-*— 
As the foil and face of the country vary greatly, fo does 

the air. In the hilly parts the air is good, but the foil very 
indifferent ; of the lower fome are marfhy, others drier, and 
the foil of both rich ; but the air of the former is more 
foggy and unhealthy than that of the latter. The manu- 
factures of this country are cutlery and hard-wares ; parti- 
cularly knives, bits, and fpurs ; but the principal are {lock- 
ings and woollen cloth, with which it fupplies in a great 
meafure Germany and the North. As to the produce, it 
abounds in corn, cattle, horfes, lead, and iron, coal, wood, 
lime, liquorice, alum, jet, &c. It lies wholly in the north- 
ern circuit, and much the greater part of it in the diocefe of 
York ; that only which is called Richmondjh'tre belonging to 
the diocefe of Cheiter. The members it fends to parlia- 
ment are 30 ; of which two are for the {hire and 28 for the 
towns. 

New-Tome, one of the United States of America, is 
bounded towards the fomh-eait by the Atlantic Ocean ; 
eaft by Connecticut, Maflachufets, and Vermont ; north by 
the 45th degree of latitude, which divides it from Canada ; 
northwestwardly by the river Iroquois or St Lawrence, and 
the lakes Ontario and Erie; fouthweft and fouth by Renn- 
fylvania and New Jerfey. 'The whole ftate contains about 
44,coo fquare miles, equal to 28,160,000 acres. 

The fettlements already made in this ftate^tre chiefly up- 
on twro narrow oblongs, extending from the city of New 
York eaft and north. The one eaft is Long Ifland, which- 
is 140 miles long, and narrow, and furrounded by the fea. 
The one extending north is about 40 miles in breadth, and 
bifeCted by Hudfon’s river. And fuch is the interfeCtion- 
of the whole ftate by the branches of the Hudfon, the De- 
laware, the Sufquehannah, and other large rivers, that there 
are tew places throughout its whole extent which are moie 
than 15 or 20 miles from fome navigable ftream. There are 
few fiflr in the rivers, hut in the brooks are plenty of trout; 
and on the lakes yellow perch, fun-fiftr, falmon-trout, cat- 
fifh, and a variety of others. 

The State, to fpeak generally, abounds with lakes, fome 
of fait and others of frefh water. It is interfered by rid res 
of mountains running in a north-eaft and fouth weft direc- 
tion. Beyond the Allegany mountains, however, the coun- 
try re a dead level, of a fine rich foil, covered, in its natural 
ftate, with maple, beach, birch, cherry, black-walnut, loeuft, 
hickory, and fome mulberry trees. On the banks of lake 
Erie are a few chefnut and oak ridges. Hemlock fwamps 
are intevfperfed thinly through the country. All the creeks 
that empty into lake Erie have falls, which afford many 
excellent mill feats. Eaft of the Allegany mountains, the 
country is broken into hills with rich intervening valleys. 
The hills are clothed thick with timber, and when cleared 
afford fine pafture ; the valleys, when cultivated, produce 
wheat, hemp, flax, neafe, grals, oats, Indian corn. Of the 
commodities produced from culture, wheat is the ftaple ; of 
which immenle quantities are railed and exported. Indian 
corn and peafe are likewife railed for exportation ; and rye, 
oats, barley, &c. for home corjfumption. In fome parts of 
the State excellent dairies are kept, which furniih for the 
market butter and chtefe. 

The fituation of New York, with refpeft to foreign mar- 
kets, has decidedly the preference to any other of the Uni- 
ted States. It has at all feafons of the year a fhort and eaiy 
accefs to the ocean. Its exports to the V eft Indies are, 
bifeuit, peafe, Indian corn, appres, onions, boards* ftaves, 
borles, fneep, butter, cheefe, pickled oyfters, beef, and pork. 
But wheat is the ftaple commodity of the State, of which 

no 
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.>■ e-'vyork, no ]cfs tjiaa ]3Ufileis were exported in the year 

v " I775> befides 2535 tons of bread and 2828 tons of flour, 
Infpeftors of flour are appointed to prevent impofitions, and 
to fee that none is exported but that which is deemed by 
them merchantable. Befides the above-mentioned articles, 
are exported flax-feed, cotton wool, farfaparilla, coffee, in- 
digo, rice, pig-iron, bar-iron, pot-afh, pearl-afh, furs, deer- 

■fltins, logwood, fuftick, rnahoganv, bees wax, oil, Madeira 
-wine, rum, tar, pitch, turpentine, whale-fins, fifh, fngars, 
•molaffes, fait, tobacco, lard, See. but moft of thefe ai tides 
are imported for re-exportation. In the year 1774, there 
were employed, in the trade of this State, 1075 vcffels, whofe 
tonnage amounted to 40,812. 

Since the revolution the literature of the State has enga- 
-ged the attention of the leiTifiature. In one of their earlieft 
lefGons an aft paffed, conftituting 21 gentlemen (of whom 

■the governor and lieutenant-governor for the time being are 
members ex officiis') a body corporate and politic, by the 
name and ftyle of “ The regents of the univerfity of the 
State of New York.” They are intrufted with the care of 
literature in general in the-State, and have power to grant 
charters of incorporation for erecting colleges and academies 
throughout the ftate—are to vifit thefe inftitutions as often 
as they fhall think proper, and report their ftate to the le- 
giflature once a-year. All degrees above that of mafter of 
arts are to be conferred by the regents. A univerfal tole- 
ration is granted in religion. 

The fupreme legiflative powers of the State are veiled in 
two branches, a fenate and affembly. The members of the 
fenate are elefted by the freeholders of the State, who pof- 
fefs freehold eftates to the value of L. too clear of debts. 
For the purpofe of defting fenators, the State is divided 

■into four great diftrifts, each of which choofes a certain 
.number. 

The affembly of the State is compofed of reprefentatives 
from the feveral counties, chofcn annually in May. Every 
male inhabitant of full age, who has relided in the State fix 
months preceding the day of eleftion, and poffelfing a free- 
hold to the value of L. 20, in the county where he is to 
give his vote ; or has rented a tenement therein of the year- 
ly value of forty Ihillings, and has been rated and aftuafly 
paid taxes—is intitled to vote for reprefentatives in aflembly. 
The number of reprefentatives is limited to 300. 

The fupreme executive power of the State is veiled in a 
governor chofen once -in three years by the freemen of the 
State. The lieutenant governor is, by his office, prefident 
of the fenate; and, upon an equal divifion of voices, has a 
calling vote ; but has no voice on other occafions. The 
governor has not a feat in the legiflature ; but as a member 
of the council of reviiion and council of appointment, he 
has a vaft influence in the State. The council of revifion is 
compofed of the chancellor, the judges of the fupreme 
court, or any of them, and the governor. In the year 1790 
the number of inhabitants in this State was 340,120, of 
whom 21,324 were negroes. 

New-Yore, a city of North America, capital of the State 
of the fame name. It is fituated at the fouth-weft point of 
an illand, at the confluence of Hudfon and Eaft rivers, and 
is about four miles in circumference. The lituation is both 
healthy and plealant. Surrounded on all fides by water, it 
is relrefhed by cool breezes in fummer, and the air in win- 
ter is more temperate than in other places under the fame 
parallel. York Illand is 15 miles in length, and hardly one 
in breadth. It is joined to the main by a bridge called 
King’s Bridge. The channels between Long and Staten 
Iflands, and between Long and York Wands, are fo narrow 

to occafion an unutual rapidity of the tides, which is in- 
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creafed by the confluence of the waters of Hudfon and Eaft y0l,n„ 
rivers. This rapidity, in general, prevents the obftruftion 
of the channel by ice. There is no bafon or bay for the 
reception of fhips, but the road where they lie in Eaft river 
is defended from the violence of the lea by the iflands which 
interlock with each other ; fo that, except that of Rhode 
Illand, the harbour of New York, which admits Ihips of any 
burden, is the bell of the United States. The number of 
inhabitants in 1786 was 23,614. New York is 97 miles 
north-eaft of Philadelphia. W. Long. 74. 5. W. Lat. 40. 
43- 

YOUNG (Df Edward), was the fon of a clergyman of 
the fame name, and was born about the year 1679. When 
fufficiently qualified, he was matriculated into All-Souls 
college, Oxford ; and defigning to follow the civil law, he 
took a degree in that profefiion. In this fituation he wrote 
his poems called 7he Lajl Day, publilhed in 1704; which 
coming from a layman gave univerfal fatisfaftion : this was 
foon after followed by another, intitled The Force of Religion, 
or Vanquifhed Love. Thefe produftions gained him a re* 
fpeftable acquaintance ; he was intimate with Addifon, and 
thus became one of the writers of the Speftator: but the 
turn of his mind leading him to the church, he took orders, 
was made one of the king’s chaplains, and obtained the li- 
ving of Welwyn in Hartfordfhire, worth about L. 500 per 
annum, but he never rofe to higher preferment. For fome 
years before the death of the late prince of Wales, Dr 
Young attended his court pretty conftantly ; but upon his 
deceafe all his hopes of church preferment vap.ifhed ; how- 
ever, upon the death of Dr Hales, he was taken into the 
fervice of the princefs-dowager of Wales, and fucceeded him 
as her privy chaplain. When pretty far advanced in life, he 
married the lady Elizabeth Lee, daughter of the late earl 
of Litchfield. This lady was a widow, and had an amiable 
fon and daughter, who both died young. What he felt for 
their lofs, as well as for that of his wife, is finely expreffed 
in his Night Thoughts, in which the young lady is charac- 
terifed under the name of Narciffa ; her brother by that of 
Philander; and his wife, though namelefs, is frequently 
mentioned; and he thus, in an apoftrophe to death, deplores 
the lofs of all the three. 

Infatiate archer, could not once fuffice ! 
Thy fhaft flew thrice, and thrice my peace was flain, 
And thric£ ere thrice yon moon renew’d her horn. 

He wrote three tragedies, The Revenge, Bufirh, and The 
Brothers. His fatires, called Love of Fame the univerfal 
Pajjion, are by many efteemed his principal performance; 
though Swift laid the poet fhould have been either more 
angry or more merry : they have been charafterifed as a 
ftring of epigrams written on one fubjeft, that tire the read- 
er before he gets through them. His Complaint, or Night 
Thoughts, exhibit him as a moral and melancholy poet, and 
are eileemed his mafterpiece. They form a fpecies of poe- 
try peculiarly his own, and in which he has been unrival- 
led by ail thofe who attempted to write in this manner. 
They were written under the recent preffure of Ins forrow 
for the lofs of his wife, daughter, and fon in law ; they 
are addreffed to Lorenzo, a man of pleafure and the 
world, and who, as it is infinuated by fome, is his own 
fon, but then labouring under his father’s difpleafure. As 
a profe-writer, he arraigned the prevailing manners of his 
time, in a work called The Centaur not Fabulous; and when 
he was above 80 years of age, publifhed Conjcdures on Origi- 
nal Compnftion. He publifhed fome other pieces ; and the 
whole of his works are collefted in 4 and 5 vols i2mo. Dr 
Young’s turn of mind was naturally folemn; and he ufually, 

when 
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vc-hen at home in the country, fpent many liours of tLe day 
walking in his own church yard among the tombs. His 
conversation, his writings, had all a reference to the life af- 
ter this ; and this turn of difpofition mixed itfelf even with 
his improvements in gardening. He had, for inllance, an al- 
cove with a bench, fo painted near his heufe, that at a dif- 
tance it looked as a real one which the fpe&ator was then 
approaching. Upon coming up near it, however, the de- 
ception was perceived, and this motto appeared, InvifibUia non 
decipiuniy “ The things unfeen do not deceive us.” Yet, 
notwithflanding this gloominefs of temper, he was fond of 
innocent fports and amufement; he inftitnted an affembly 
and k bowling-green in the parilh of which he was re&or, 
and often promoted the gaiety of the company in perfon. 
His wit was generally poignant, and ever levelled at thofe 
who teflilred any contempt for decency and religion. His 
epigram, fpoken extempore upon Voltaire, is well known ; 
who happening in his company to ridicule Milton, and the 
allegorical perfonages of Death and Sin, Young thus ad- 
dreded him : 

Thou art fo witty, profligate, and thin. 
You feem a Milton with his Death and Sin. 

One Sunday preaching in office at St James’s, he found, 
-that though he ftrove to make his audience attentive he 
could not prevail. Upon which his pity for their folly got 
the better of all decorums, and he fat back in the pulpit 
and burft into a flood of tears. Towards the latter part of 
iife he knew his own infirmities, and fuffered himfelf to be 
in pupilage to his houfe-keeper ; for he confidered that, at 
-a certain time of life, the fecond childhood of age demand- 
ed its wonted proteftion. His fon, whofe boyifh follies were 
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long obnoxious to paternal feverity, wtis at 3 a if forgiven in 
his will; and our poet died regretted by all, having per- 
formed all that man could do to fill his poll with dignity. 
His death happened in 1 765. 

YOU TH, that ftate of man in which he approaches to- 
wards his greateft perfection of body. 

YPRES, a handfome, large, and populous town of the 
A uftrian Netherlands, with a bifnop’s fee. It has a confi- 
derable manufactory in cloth and ferges, and every year in 
Lent there is a confiderable fair. It is one of the barrier 
towns, but was befieged and taken by the French in 1744. 
It is feated on a fertile plain on the river Ypre, in E. Long, 
2. 48. N. Lat. 50. 51. 

YUCCA, Adam’s Needle, in botany; a genus of plant* 
of the clafs hexandria and order monogynia. The corolla is 
campanulate and patent', there is no flyle, the capfuls is tri- 
locular. There are four fpecies, none of which are natives 
of Britain. All of them are exceedingly curious in their 
growth, and are therefore much cultivated in gardens. The 
Indians make a kind of bread from the roots of this 
plant. 

YULE, Yoot, or /«/. See Iul. 
YUNX, in zoology, a genus of birds of the order 

The bill is fhort, roundifh, and pointed; the noftrils con- 
cave and naked; the tongue very long and cylindrical; 
there are two fore and two hind claws. There is only one 
fpecies, the torquil/a, wry-neck, which is a native of Europe, 
Afia, and Africa, and is often feen in Britain. It is aflr- 
coloured above, with light black and brown ftrokes. Be- 
neath light brown, with black fpots. Tail afh-colour, with 
four black bars. Weight i^oz. Irides hazel. Lengthy 
inches. Migrates. 

Youth 
I) 

Yui x. 

z- 

*7 dr z, the 24th and lad letter, and the 19th confonant 
of our alphabet ; the found of which is formed by a 

tnotion of the tongue from the palate downwards and up- 
wards to it again, with a (hutting and opening of the teeth 
«it the fame time. This letter has been reputed a double 
confonant, having the found ds ; but fome think with very 
little reafon : and, as if we thought otherwife, we often 
double it, as in pu%a1e, muzzle, See. Among the ancients, 

was a numeral letter, fignifying 2000 ; and with a da(h 
added a-top, z fignified 2000 times 2000, or 4,000,000. 

In abbreviations this letter formerly flood as a mark for 
feverai forts of weights; fometimes it flgnified an ounce and 
a half; and very frequently it flood for half an ounce; 
fometimes for the eighth part of an ounce, or a dram Trey 
weight; and it has in earlier times been ufed to exprefs the 
third part of an ounce or eight fcruples. ZZ were ufed by 
fome of the ancient phyllcians to exprefs myrrh, and at pre- 
fent they are often ufed to fignify zinziber or ginger. 

ZAARA, zapara, Sahara, or the Defert, a vaft coun- 
try of Africa, bounded on the north by Barbary, on the 
eafl by Fezzan and Caflma, on the fouth by Tombu&oo, 
and on the weft by the Atlantic Ocean. Zaara contains a 
variety of wandering nations, all proceeding from Arabs, 
Moors, and fugitive Portuguefe, who took refuge there 
when the family of the Sherifs made themfelves mafters of 
the three kingdoms of Barbary. All thefe people bear in- 
difcriminately the names of Nars, Moors, or drabs. They 
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are fubdivided into various nations, of which the moll con- Zaara, 
fiderable are the Mongearts, Trafars, and Bracnars. The Zabulou. 
Mongearts lead a wandering life, and live chiefly on the —y—— 
milk of their flocks, with a little barley-meal, and fome 
dates. The poorer fort go naked, except the females, who 
commonly wrap a clout about their middle, and wear a kind 
of bonnet on their head ; but the wealthier fort have a kind 
of loofe gown, made of blue callicoe, with large fleeves, that 
is brought them from Negro-land. When they move from 
one place to another for freflr pafture, water, or prey, moft 
of them ride on camels, which have generally a fort of fad- 
dle between the bunch and the neck, with a ftring or (trap 
run through their noftrils, which ferves for a bridle ; and 
inftead of fpurs they ufe a (harp bodkin. Their tents or 
huts are covered with a coarfe fluff, made of camel’s hair, 
and a kind of wool or mofs that grows on the palm trees. 
Thefe Arabs live here under the government of their fheiks 
or cheyks; as in Arabia, Egypt, and other places. The 
other two tribes are rather more civilifed. They are all 
Mahometans. 

ZABULON (anc. geog.), one of the twelve tribes; 
bounded on the north by the tribes of Aftier and Naph- 
thali; on the eaft by the fea of Galilee; on the fouth by the 
tribe of Iffachar or the brook Cifon, which ran between 
both; on the weft by the Mediterranean ; fo that it touched 
two feas, or was bimarous. 

Zahulon (anc. geog.), a very ftrong town in the tribe 
6B of 
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tZacynthus of that name, on the Mediterranean, firnamed of merit near 

Zaleucu P^olemais : its vicinity to which makes it probable that it ■ was alfo Chabulon, unlefs either name is a faulty reading in 
Jofephus; diftant about 60 itadia from Ptolemais. 

ZA.CYNTHUS (anc. geog.), an ifland to the fouth of 
Cephalenia 60 ftadia, but nearer to Peloponnefus, in the l- 
onian Sea, formerly fubjeft to Ulyffes, in compafs above 
360 iladia, woody and fruitful, with a confiderable cogno- 
minal town and a port. The iiland lies over againft Elis, 
having a colony of Achaeans from Peloponnefus, over-againil 
the Corinthian Gulf. Both iiland and town are now called 
Xante. 

ZAFFRE, is the oxyd of cobalt, employed for painting 
pottery ware and porcelain of a blue colour. The method 
of preparing it is as follows : The cobalt taken out of the 
mine is broken with hammers into pieces about the fize of 
an hen’s egg ; and the ftony involucrum, with fuch other 
heterogeneous matters as are diftinguifhabie by the eye, are 

Magellan t ieparated as much as polfible. The chofen mineral is then 
Cronjlcdt'i pounded in {lamping mills, and lifted through brafs wire 
IvUneralogy. £eves. The lighter parts are waihed off by water, and it is 

afterwards put into a large flat-bottomed arched furnace, re- 
i'embling a baking oven, where the flame of the wood rever- 
berates upon the ore ; which is occafionally birred and 
turned with long handled iron hooks or rakes; and the 
procefs is continued till it ceafcs to emit any fumes. The 
oven or furnace is terminated by a long horizontal gallery, 
which ferves for a chimney ; in which the arfenic, naturally 
mixed with the ore, fublimes. If the ore contains a little 
bifmuth, as this femimetal is very fuflble, it is colledled at the 
bottom of the furnace. The cobalt remains in the bate of a 
dark grey oxyd, and is called %ajfre. One hundred pounds of 
the cobalt ore lofe 20 and even 30 per cent, during this ope- 
ration, which is continued 4 or even 9 hours, according to 
the quality of the ore. The roabed ore being taken out 
from the furnace, fuch parts as are concreted into lumps 
are pounded and bfted afrefh. Zaffre, in commerce, is 
never pure, being mixed with two or rather three parts of 
powdered flints. A proper quantity of the beft fort of 
thefe, after being ignited in a furnace, are thrown into wa- 
ter to render them friable, and more eafily reduced to pow- 
der ; which, being fifted, is mixed with the zaffre, accord- 
ing to the before-mentioned dofe; and the mixture is put 
into calks, after being moiflened with water. This oxyd, 
fufed with three parts of fand and one of pot-afh, forms a 
blue glafs; which, when pounded, lifted, and afterwards 
ground in mills, included in large cades, forms /malt. 

The blue of zaffre is the moll folid and fixed of all the 
colours that can be employed in vitrification. It fuffers no 
change from the mob violent fire. It is fuccefsfully em- 
ployed to give fhades of blue to enamels, and to the cryftal- 
glaffes made in imitation of fome opaque and tranfparent 
precious bones, as the lapis lazuli, the turquois, the iap- 
phire, and others of this kind. 

ZALEUCUS, a famous legibator of the Locrians, and 
the difciple of Pythagoras, flourilhed 500 years B. C. He 
made a law, fey which he punilhed adulterers with the lofs 
of both their eyes; and his fon offending, was not abfolved 
from this punibiment: yet, to Ihow the father as well as the 
jub lawgiver, he put out his own right, and his fon’s left 
eye. This example of jubice and feverity made fo brong 
an impreffion on the minds of his fubje&s, that no inbance 
was found of the commiffion of that vice during the reign 
of that legiflator. It is added, that Zaleucus forbad any 
wine being given to the fick on pain of death, unlefs it was 
preferibed by the phyficians; and that he was fo jealous of 
his laws, that he ordered, that whoever was defirous of 
changing them, Ihould be obliged, when he made the pro- 

pofal, to have a cord about his neck, in order that he might Zanu, 
be immediately brangled, if thofe alterations were ebeemed 
no better than the laws already ebablibied. Diodorus Si- 
culus attributes the fame thing to Charondas legiflator of 
the Sybarites. 

ZAMA (anc. geog.), a town of Chamane, a dibvift of 
Cappadocia, of unknown fituation.—Another Zama, of 
Mefopotamia, on the Saocoras, to the fouth of Nifibis.—A 
third, of Numidia, dibant five days journey to the web of 
Carthage : it was the other royal refidence of the kings of 
Numidia, hence called Zama Regta. It bood in a plain ; 
was bronger by art than nature ; lichly fupplied with every 
neceffary; and abounding in men, and every weapon both 
of defence and annoyance. 

The lab of thei'e is remarkable for the decifive battle 
fought between the two greateb commanders in the world, 
Hannibal the Carthaginian and Scipio Africanus. Of this 
engagement, the mob important perhaps that ever was fought, 
Mr Hooke gives us the following account. 

“ Scipio drew up his army after the Roman manner, ex- 
cept that he placed the cohorts of the Principes diredlly be- 
hind thofe of the Haftati, fo as to leave fufficient fpace for 
the enemy’s elephants to pafs through from front to rear. 
C. Laelius was pobed on tire left wing with the Italian horfe, 
and Mafmiffa with his Numidians on the right. The in- 
tei vals of the firb line Scipio filled up with his Velites, or 
light-armed troops, ordering them, upon a lignal given, to 
begin the battle ; and in cafe they were repulfed, or broke 
by the elephants, to run back through the lanes before men- 
tioned, and continue on their flight till they were got be- 
hind the Triarii. Thofe that were wounded, or in danger 
of being overtaken, were to turn off to the right and left 
through the (paces between the lines, and that way efcape 
to the rear. 

“ The army thus drawn up, Scipio went from rank to 
rank, urging hi$ foldiers to confider the confequences of a 
defeat and the rewards of vubory : on the ene hand, cer- 
tain death or flavery (for they had no town in Africa brong 
enough to proteft them) ; on the other, not only a Jailing 
fuperiority over Carthage, but the empire of the reb of the 
world. 

“ Hannibal ranged all his elephants, to the number of 
above 80, in one front. Behind thefe he placed his merce. 
naries, conlibing of 12,000 men, Ligurians, Gauls, Baleares, 
and Mauritanians. 

“ The new levies of Carthaginians and other Africans, 
together with 4000 Macedonians, under a general named 
Sofater, compofed the fecond line. And in the rear of all, 
at the dibance of about a furlong, he pobed his Italian 
troops, in whom he chiefly confided. The Carthaginian 
horfe formed his right wing, the Numidians his left. 

“ He ordered their feveral leaders to exhort their troops 
not to be difeouraged by their own weaknefs, but to place 
the hope of viftory in him and his Italian army ; and parti- 
cularly dire&ed the captains of the Catthaginians to repre- 
fent to them what would be the fate of their wives and chil- 
dren if the event of this battle Ihotrld not prove fuccefsfuh 
The general himfelf, walking through the ranks of his Ita- 
lian troops, called upon them to be mindful of the 17 cam- 
paigns in which they had been fellow-foldiers with him; and 
of that conbant feries of vidories by which they had extin- 
guilhed in the Romans all hope of ever being conquerors. 
He urged them to remember, above all, the battles o! Tre- 
bia, Thrafymenus, and Cannas ; with any of which the ap- 
proaching battle was in no wife to be compared, either 
with refped to the bravery or the number of the enemy. 
‘ The Romans were yet unfoiled, and in the height of their 
brength, when you firft njet them in the field; neverthelef& 

you 
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you vanquiflied them. The foldiers now before us are ei- 
ther the children of the vanquiihed, or the remains of thofe 
whom you have often put to flight in Italy. Maintain 
therefore your general’s glory and your own, and eftablilh 
to youri’elves the name of invincible, by which you are be- 
come famous throughout the world.’ 

“ When the Numidians of the two armies had fkirmifh- 
ed a while, Hannibal ordered the managers of the elephants 
to drive them upon the enemy. Some of the beafts, fright- 
ened at the noife of the trumpets and other inftruments 
of urar which founded on all iides, immediately ran back 
amongfl the Numidians of the Carthaginian left wing, and 
put them into confufion ; which Mafiniffa taking advantage^ 
of, entirely routed them. Great deftruftion was made of 
the Velites by the reft of the elephants, till thefe alfo being 
terrified, fome of them ran through the void fpaces of the 
Roman army which Scipio had left for that purpofe; others 
falling in among the cavalry of the enemy’s right wing, gave 
Ijselius the fame opportunity againft the Carthaginian horfe 
as had been given to Mafiniffa againft the Numidian, and of 
which the Roman did not fail to make the fame ufe. Af- 
ter this the infantry of the foremoft lines joined battle. 
Hannibal’s mercenaries had the advantage in the beginning 
of the conflkft ; but the Roman Haftati, followed anen- 
couraged by the Principes, who exhorted them to fight 
manfully, and fhowed themfelves ready to affift them, brave- 
ly fuftained the attack, and at length gained ground upon 
the enemy. The mercenaries not being feafonably fupport- 
ed by their fecond line, and therefore thinking themlelves 
betrayed, they in their retreat fell furioufly upon the Afri- 
cans; fo that thefe, the Haftati coming up, w^ere obliged to 
tight for fome time both againft their own mercenaries and 
the enemy. When the two Carthaginian lines had ceafed 
their mutual rage, they joined their ftrength ; and though 
now but a mere throng of men, broke the Haftati: but 
then the Principes advancing to the affiftance of the latter, 
reftored the battle ; and moft of the Africans and mercena- 
ries were here cut oft’. Hannibal did not advance to their 
relief, the Roman Triarii not having yet engaged, and the 
Principes being ftill in good order; and left the routed A- 
fricans and mercenaries ihould break the ranks of his Italian 
foldiers, he commanded thefe to prefent their fpears at thofe 
who fled to them for proteftion, which obliged the runa- 
ways to move off to the right and left. 

“ The ground over which the Romans muft march be- 
fore they could attack Hannibal being ftrewed with heaps 
of dead bodies and weapons, and being fhppery wdth blood, 
Jocipio feared that the order of his battalions would be 
broke, ihould he pafs it haflily. To avoid this mifehief, he 
commanded the Haftati to give over the purfuit, and halt 
where they were, pppofite to the enemy’s centre : after 
which, having fent all his wounded to the rear, he advanced 
leifurely with the Principes and Triarii, and placed them 
on the wings of the Haftati. Then followed a fharp en- 
gagement, in which vi&ory was long and eagerly difputed. 
It would feem that the Romans, though fuperior in num- 
ber, were or.ee upon the point of lofing the day ; for Poly- 
bius tells us, that Mafinifla and Laslius came very feafon- 
ably, and as if fent from heaven, to their affiftance. Thefe 
generals being returned from the purfuit of the cavalry, fell 
luddenly upon the rear of Hannibal’s men, moft of whom 
were cut off in their ranks ;. and of thofe that fled, very 
few ei'eaped the horfe, the country all around being a 
plain. 

“ There died of the Carthaginians in the fight above 
20,000, and almoft the like number were taken prifoners. 
The lofs on the fide of the Romans amounted to about 
2000 men. Hannibal efcaped with a few horfe to Adru- 
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metum, having performed every thing in the engagement Zan.?,,j!ctaP 

which could be expe&ed from a great general. His army Zailtc> 
(fays Polybius) could not have been more flcilfully drawn 
up. For as the order of the Roman battalions makes it 
extremely difficult to break them, the Carthaginian wifely 
placed his elephants in the front, that they might put the 
enemy in confufion before the armies fhould engage. In 
his firft line he placed the mercenaries ; men bold and ac- 
tive, but not well difeiplined, that by their impetuohty he 
might give a check to the ardour of the Romans. The 
Africans and Carthaginians, whofe courage he doubted, 
he potted in the middle between the mercenaries and hig 
Italian foldiers, that they might be forced to fight, or at 
kaft that the Romans, by flaughtering them, might fatigue 
themfelves and blunt their weapons. Laft of all, he drew 
up the troops he had difeiplined himfelf, and in whom he 
chiefly confided, at a good dittance from the fecond line, 
that the might not be broken by the route of the Africans 
and mercenaries, and kept them in referve for a vigorous at- 
tack upon a tired and weakened enemy.” 

ZANGUEBAR, a country in Africa, lying on the 
eaftern coaft, between three degrees of north latitude, and 
18 fouth. It includes feveral petty kingdoms, in which 
the Portuguele have various fettlements. The inhabitants, 
except thole converted by the Portuguefe, are all Mahome- 
tans or idolaters; and the latter much the more numerous. 
The names of the principal territories are Mombasa, La- 
moriy Melinda, Quio/a, and Mofamltque. The Portuguefe 
have built feveral forts in Mombaza and Mofambique, and 
have fettled feveral colonies there. They trade with the 
negroes for flaves, ivory, gold, oftrich-feathers, wax, and 
drugs. The productions are much the fame as in othev 
parts of Africa between the tropics. 

ZANONIA, in botany ; the name of a genus of plants 
of the order ditccia, clafs pentandria. The characters are 
thefe : it produces feparate male and female flowers ; in the 
male flower the cup is a perianthium, compofed of three 
leaves of an oval figure, expanding every way, and fhorter 
than the flower; the flower is monopetalous, but divided 
into five fegments, and has an open mouth ; the fegments 
are jagged, and are equal in fize, and bend backwards ; the 
ftamina are five filaments of the length of the cup, ftanding 
open at their ends, and terminated by fimple apices ; the fe- 
male flowers grow on feparate plants, and have the cup and 
flower the fame as in the male, only that the cup ftanda 
upon the germen of the piftil; this germen is oblong, and 
from it are propagated three reflex conic flyles ; the flig- 
mata are bifid and curled ; the fruit is a long and very large 
berry, truncated at the end, and very fmall at the bafe; it 
contains three cells, and has a curled future near the apex ; 
the feeds are two ; they are of an oblong figure, and flat. 
There is one fpecies, the indica. 

ZANTE, an ifland of the Mediterranean, near the coaft 
of the Morea, 19 miles fouth-eaff of the iflandof Cephalonia, 
belonging to the Venetians. It is about 24 miles in length 
and 12 in breadth, and very pleafant and fertile; but its 
principal riches confift in entrants, with which it greatly 
abounds. They are cultivated in a very large plain, under 
the fhelter of mountains on the fhote of this ifland ; for 
which reafsn the fun has greater power to bring them t(9 
perfeft maturity. The town called Zante may contain near 
20,000 inhabitants; the whole ifland contains about 40,000. 
The houies are low, on account of the frequent earthquakes, 
for fcarce a year paffes without one ; however, they do no 
great damage. The natives fpeak both Greek and Italian. 
There are very few Roman Catholics among them; but 
they have a bilhop as well as the Greeks. This place ha* 
no fortifications, but there is a fortrefs upon an eminence 
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In one part of this illand is a place tried yet whether it will cryftallize into fuirar • but in all 

Zea. 

planted with cannon 
which (hakes when taxi upon like a quagmire ; and a fpring 
which throws out a great deal of bitumen, efpecially at the 
time of an earthquake. It ferves inftead of pitch to pay 
the bottems of the (hips, and about 100 barrels in a year 
are ufed for this purpofe. There are about 50 villages in 
the ifland; but no other large town befide Zante. It is 
feated on the eaftern fide of the ifland, and has a good har- 
bour. The Englifh and Dutch have each a factory and 
conful here. E. Long. 21. 3. N. Lat. 37. 53. 

ZAN THOXYLIJM, the toothach-tree, in botany ; 
a genus of plants of the clafs of diatcia, and order of fen- 
tandria; and in the natural fyrtem arranged under the 46th 
order, Hederacea. The calyx is quinquepartite ; there is 
no corolla ; the female flower has live piftils and as many 
monofpermous capfules. There are two fpecies, the clava 
her cults t and the trifoliatvm ; neither of which are natives 
of Britain. 

ZAPATA, a kind of feaft or ceremony held in Italy, 
in the courts of certain princes, on St Nicholas’s day ; 
wherein people hide prefents in the (hoes or flippers of 
thofe they would do honour to, in fuch a manner as may 
iurprife them on the morrow when they come to drefs; 
being done in imitation of the pra&ice of St Nicholas, who 
ufed in the night-time to throw purfes of money in at the 
windows to marry poor maids withal. 

ZEA, Indian Corn, in botany; a genus of plants of 
the clafs monacia, order triandria. The male-flowers are 
placed on diftindl fpikes ; the calyx is a biflorous, beardlefs 
glume; the corolla a beardlefs glume ; the female calyx is 
a bivalve glume, as is the corolla. There is one filiform, 
pendulous ftyle ; the feeds are folitary and buried in an 
oblong receptacle. There is only one fpecies, the Mays, 
maize. The Indians in New England, and many other 
parts of America, had no other vegetable but maize or In- 
dian corn for making their bread. They call it <weachin ; 
and in the United States of America there is much of the 
bread of the country made of this grain, not of the Eu. 
ropean corn. In Italy and Germany alfo there is a fpecies 
of maize which is the food of the poor inhabitants. 

The ear of the maize yields a much greater quantity of 
grain than any of our corn ears. There are commonly 
about eight rows of grain in the ear, often more, if the 
ground be good. Each of thefe rows contains at lead 30 
grains, and each of thefe gives much more flour than a 
grain of any of our corn. The grains are ufually either 
white or yellowilh; but fometimes they are red, bluifn, green- 
i(h, or olive-coloured, and fometimes ftriped and variega- 
ted. This fort of grain, though fo efientially neceflary to 
the natives of the place, is yet liable to many accidents. 
It does not ripen till the end of September; fo that the 
rains often fall heavy upon it while on the ftalk, and the 
birds in general peck it when it is foft and unripe. Na- 
ture has, to defend it fiom thefe accidents, covered it with 
a thick hulk, which keeps off flight rains very well; but 
the birds, if not fnghted away, often eat through it, and 
devour great quantity of the grain. 

There are three or four varieties of maize in different 
parts of America. That of Virginia is very tall and robuft, 
growing to feven or eight feet high ; that of New England 
is fhorter and lower. And the Indians farther up in the 
country have a yet fmaller kind in common ufe. The 
ftalk of the maize is joined like the fugar-cane; it is very 
foft and juicy, and the juice is fo fweet and faccharine, that 
a fyrup, as fweet as that of fugar, has been often made of it; 
and things fweetened with it have been found not diftin- 

from thofe done with fugar. It has not been guilhable 

probability it will. 
I he Americans plant this corn any time from the be- 

ginning of March to the beginning of June ; but the belt 
eafon is the middle of April. The lavage Indians, who 

knew nothing of our account of months, ufed to guide 
themfelves m the feed-time of this ufeful plant by the bud- 
ding of iomc particular trees of that country, and by the 
coming up of a fort of fifii into their rivers which they call 
the aloofe. Thefe things were both fo regular, that they 
were m no danger of miffaking the time. 

I he manner of planting maize is in rows, at equal dis- 
tances, every way about five or fix feet. They open the 
earth with a hoe, taking away the furface to three or four 
inches deep, and of the breadth of the hoe; they then throw 
in a little of the finer earth, fo as to leave the hoe four 
inches deep or thereabouts, and in each of thefe holes they 
place four or five grains at a little diffance from one ano- 
ther. If two or three of thefe grow up, it is very well ^ 
feme of them are ufually deitroyed either by the birds or 
other animals. 

When the young plants appear, they hoe up the weeds 
11 om time to time; and when the ftalk gathers fome ftrength, 
they raife the earth a little about it, and continue this at 
every hoeing till it begins to put forth the ears; then they 
enlarge the hill of earth, round the root, to the fize of a 
hop-hill, and after this they leave it till the time of harveft, 
without any farther care. When they gather the ears, they 
either immediately ftrip off the corn, or elfe hang up the 
ears, tied in traces at diftances from one another; for if 
they are laid near together, they will heat and rot of elfe 
fprout and grow ; but kept cool and feparate, they will re- 
main good all the winter. The bed method is to threftt 
out the corn as foon as the harveft is over, to dry it well 
on mats in the fun, and then lay it up in holes of the 
ground, well lined with mats, grafs, or the like, and after- 
wards covered at top with more earth. The moft careful 
among the Indians ufe this method, and this fort of fubter- 
ranean granary always proves good. 

^ I he ufes of this plant among the Indians are very many. 
Ihe great article is the making their bread of it; but be- 
fides this, the ftalks, when cut up before they are too much 
dried, are an excellent winter food for cattle; but they 
ufually leave them on the ground for the cattle to feed 
on. The hulks about the ear are ufually feparated from 
the reft, and make a particular fort of fodder, not infcrioi’ 
to our hay. The Indian women have a way of flitting them 
into narrow parts, and they then weave them artificially 
into bafkets and many ether toys. The original way of 
eating the grain among the Indians was this : they boiled 
it whole in water till it fwelled and became tender, and then 
they fed on it either alone or eat it with their fifh and ve- 
nifon inftead of bread. After this, they found the way of 
boiling it into a fort of pudding, after bruifing it in a mor- 
tar ; but the way of reducing it to flour is the bell of all. 
They do this by parching it carefully in the fire, without 
burning, and then beating it in mortars and lifting it. This 
flour they lay up in. bags as their conftant provifion, and 
take it out with them wiien they go to war, eating it either 
dry or with water. The Enghlh have contrived, by mix- 
ing it into a ftiff pafte, either by itfrlf or with rye or 
wheat-meal, fermenting it with leaven or yeall, and baking 
it in a hot oven, to make good bread of it. They have 
likewife found out a method of making good beer, either 
of the bread or by malting the grain. 

ZEAL, palfionate ardour for any perfon or caufe. It is 
moft frequently ufed to denote a ftrong and warm attach- 
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ment to the diftingalftiing doArines or worfhip of fome par- 
ticular fed of Chriftians. Thus we fay, a zealous Calvinift, 
Amnman, or Papijl; though we may likewife with the great- 
eft propriety fay of an upright and benevolent man, that he 
is zealous of good works. 

ZEALAND, the chief of the Daniih iHar.ds, is fituated 
at the entrance of the Baltic Sea, bounded by the Schag- 
gerrac Sea on the north; by the Sound, which feparates it 
from Schonen, on the eaft ; by the Baltic Sea on the fouth; 
and by the ftrait called the Great Belt, which feparates it 
from the ifland of Funen, on the weft ; being of a round 
figure, near 2go miles in circumference : the chief town is 
Copenhagen. 

Zealand, is alfo a province of the United Netherlands, 
conftfting of eight iflands, which lie in the mouth of the 
river Scheld, bounded by the province of Holland, from 
which they are feparated by a narrow channel on the north; 
by Brabant on the eaft ; by Flanders, from which they are 
feparated by one of the branches of the Scheld, on the 
fouth ; and by the German Ocean on the weft. 

New Zealand, a country of Afia, in the South Pacific 
Ocean, firft difcovered by Tafman, the Dutch navigator, 
in the year 1642, who gave it the name of Staten Land, 
though it has been generally diftinguifhed in our maps and 
charts by the name of New Zealand, and was fuppofed to 
be part of a fouthern continent: but it is now known, from 
the late difcoveries of Captain Cook who failed round it, 
to confift of two large iflands, divided from each other by 
a ftrait four or five leagues broad. They are fituated be- 
tween the latitudes of 34 and 48 degrees fouth, and be- 
tween the longitudes of 166 and 180 degrees eaft from 
Greenwich. One of thefe iflands is f©r the moft part 
mountainous, rather barren, and but thinly inhabited ; but 
the other is much more fertile, and of a better appearance. 
In the opinion of Sir Jofeph Banks and Dr Solander, 
every kind of European fruits, grain, and plants, would 
fiourifh here in the utmoft luxuriance. From the vegeta- 
bles found here, it is fuppofed that the winters are milder 
than thofe in England, and the fummers not hotter, though 
more equally warm ; fo that it is imagined, that if this 
country were fettled by people from Europe, they would, 
with moderate induftry, be foon fupplied, not only with 
the neceffaries, but the luxuries of life, in great abundance. 
FI ere are forefts of vaft extent, filled with very large tim- 
ber trees; and near 400 plants were found here that had 
not been defcribed by the naturalifts. The inhabitants of 
New Zealand are ftout and robuft, and equal in ftature to 
the largeft Europeans. Their colour in general is brown, 
but in few deeper than that of the Spaniard who has been 
cxpofed to the fun, and in many not fo deep ; and both 
lexes have good features. Their drefs is very uncouth, 
and they mark their bodies in a manner fimilar to the inha- 
bitants of Otaheite, and which is called tattowing. Their 
principal weapons are lances, darts, and a kind of battle- 
axes ; and they have generally fhown themfelves very hoftile 
to the Europeans who have vilited them. 

ZEALOTS, an ancient fed of the Jews, fo called from 
their pretended zeal for God’s law and the honour of re- 
ligion. 

ZEBRA, in zoology. See Equus. 
ZEBU, in zoology ; a name given by M. de Buffon to 

the bos indicus of Linnaeus. See Bos, vi. 
ZECHARIAH, a canonical book of the OldTeftament. 

See Scripture, n° 80. 
ZECHIN, or Zecchino. See Sequin. 
ZEDOARY, in the materia medica. See K.®mpferia, 
ZELL, a city of Germany in the circle of Lower Sa- 

Z E N 
xony, capital of the duchies of Zell and Lunenburg, fituated 
at the confluence of the rivers Aller and Fuhfe, 30 miles 
north of Hanover, and 40 fouth of Lunenburg. E. Long. 
10. 12. N. Lat. 52. 49. 

ZEMBLA Nova, a very large ifland, lying in the 
Northern Ocean, to the north of Ruffia, from which it is 
feparated by the ftrait of Waigate. It has no inhabitants 
except wild beafts, particularly white foxes and bears. la 
1595 a Dutch veffel was caft away on the coaft, P.nd the 
fhip’s company were obliged to winter here ; but they did 
not fee the fun from the fourth of November to the begin-' 
ning of February, and had great difficulty to keep themfelvea 
from being frozen to death. 

ZEMINDAR. See Hindostan, Vol. VIII. page 
585. 

ZEND, or Zendavesta, a book aferibed to Zoroafter^ 
and containing his pretended revelations; which the ancient 
Magicians and modern Perfees, called alfo Gaurs, obferve and 
reverence in the fame manner as the Chriftians do the 
Bible, and the Mahometans the Koran, making it the foie 
rule both of their faith and manners. The word, it is faid, 
originally fignifies any inftmment for kindling fire, and is ap- 
plied to this book to denote its aptitude for kindling the 
flame of religion in the hearts of thofe who read it. 

The Zend contains a reformed fyftem of Magianifm j 
teaching that there is a Supreme Being, eternal, felf-exift- 
ent, and independent, who created both light and darknefs, 
out of which he made all other things ; that thefe are in a 
ftate of conflidf, which will continue till the end of the 
world ; that then there lhall be a general refurredtion and 
judgment; and that juft retribution fhall be rendered unto 
men according to their works ; that the angel of darknefs 
with his followers fhall be configned to a place of everlaftiag 
darknefs and puniffiment, and the angel of light with his 
difciples introduced into a ftate of everlafting light and hap- 
pinefs ; after which light and darknefs lhall no more interfere 
with each other. The Zend alfo enjoins the conftant main- 
tenance of facred fires and fire-temples for religious worffiip; 
the diftindtion of clean and unclean beafts ; the payment of 
tithes to priefts, which are to be of one family or tribe ; a 
multitude of waffiings and purifications, refembling thofe ot 
the Jewilh law ; and a variety of rules and exhortations for 
the exercife of benevolence and charity. 

In this book there are many paftages evidently taken out 
of the Scriptures of the Old Teftament, particularly out of 
the Pfalms of David : The author reprefents Adam and Eve 
as the firft parents of all mankind, gives in fubftance the 
fame account of the creation and deluge with Mofes, differ- 
ing indeed with regard to the former, by converting the fix 
days of the Mofaic account into fix times, comprehending 
in the whole 365 days;, and fpeaks alfo of Abraham, Jo- 
feph, Mofes, and Solomon. Moreover, Dr Baumgarten 
afferts, that this work contains dodfrines, opinions, and fadts, 
adtuaily borrowed from the Jews, Chriftians, and Mahome- 
tans ; whence, and from other circumftances, he conclude* 
that both the hiftory and writings of this prophet were pro- 
bably invented in the later ages, when the fire-worlhippers 
under the Mahometan government thought fit to vindicate 
their religion from the fufpicion of idolatry. 

At whatever period the Zend may have been written, 
we are affured by Dr Hyde that it is in the pure old Per- 
fian language, and in the charadfer called Pe/Arni. Some 
parts of it contain the original text, and others Zoroafter’s 
fecond thoughts fubjoined, for explaining more fully his 
dodlrine. Thefe were occafioned by the oppofition of ad- 
verfaries, and unforefeen circumftances which occurred du- 
ring the. fabrication, of the impofture. About 300 years 

ago* 
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language had become antiquated and took up a volume of the Commentaries of Xenophon ; and Zenfl 

m.e unocri.ood, one ot the deftoura or high-pnefts among after reading a few paffages, was fo much delighted with ^ 

, 1 c, compofedjhe Sadda, which is a compendium m the work, and formed io high an idea of the author, that 

Erf,-Id', 
Bl/tny if 
E-biiujophy, 

the vulgar or modern Perfic tongue, of thofe parts of theZend 
that relate to religion, or a kind of code oi canons and pre- 
cepts, drawn from the theological writings of Zoroalter, 
ftrving as an authoritative rule of faith and practice for his 
fodowers. fins Sadda is written in a lovr kind of Perlic 
veile, <tnd, as P)r PIyde informs us, it is bunorutr. (jf malo- 
rum farraoo, having many good and pious things, and others 
very feperftitious and trifling. See Peusees and Zoroas- 
ter. 

ZENII H, in ailronoiny, the vertical point, or a point 
in the heavens dire&ly over our heads. 

ZENO Eleates, an eminent Grecian philofopher, was 
uorn at Elea about 5^4 years before Chritt. Pie vvas a 
zealous friend of civil liberty, and is celebrated for his cou- 
rageous and fuccefsful oppofition to tyrants ; but the incon- 
fifiency of the flories related by different writers concerning 
him in a great meafure deffroys their credit. Pie chofe to 
reiide in his fmall native city of Elea rather than at Athens, 
becaufe it afforded freer fcope to his independent and gene- 
rous fpirit, which could not cafily fubmit to the reftraints 
of authority. It is related, that he vindicated the warmth 
with which he refented reproach, by faying, “ If I were 
indifferent to cenfure, I fhould affo be indifferent to praife.” 
I he invention of the dialectic art has been improperly 
aferibed to Zeno ; but there can be no doubt that this pht- 
lofopher, and other metaphyf.cal difputants in the Eleatic 
feft, employed much ingenuity and fubtlety in exhibiting 
examples of moil of the logical arts, which were afterwards 
reduced to rule by Ariflotle and others. 

According to Ariffotle, he taught, that nothing can be 
produced either from that which is fimilar or diffimilar; that 
there is only one being, God ; who is eternal, homogene- 
ous, and fpherical, neither finite nor infinite, neither quief- 
cent nor moveable ; that there are many worlds ; that there 
is m nature no vacuum ; that all bodies are compofed of 
four elements, neat and moiflure, cold and drynefs ; and that 
the body of man is from the earth, and his foul an equal 
mixture of thefe four elements. Pie argued wilh great fub- 
tb ty againft the poliibility of motion. If Seneca’s account 
of this philofepher deferves credit, he reached the highefl 
point of fcepticifm, and denied the real exigence of external 
objefts. The truth is, that after all that has been advanced 
by different writers, it is impoffible to determine whether 
Zeno underftood the term One, metaphyfically, logically, or 
phyfically ; or whether he admitted or denied a nature pro- 
perly divine. 

Zeho, the founder of the feft of the Stoics, was born 
about 300^ years before Chriit, at Citium in the ifland of 
Cyprus. This place having been originally peopled by a 
colony of Phoenicians, Zeno is fometimes called a Phoeni- 
cian. His father was by profeffion a merchant, but difeo- 
yering in the youth a itrong propenfity towards learning, 
ne eaily desoted him to philofophy. In his mercantile ca- 
pacity he had frequent occafioii to vifit Athens, where he 
purchaied for his ion feveral of the writings of the moil emi- 
nent Socratic philofophers. Thefe he read with great avidity; 
and when he was about 3oyears of age, he determined to take 
a voyage to a city which waaffo celebrated both as a mart of 
trade and of fcience. If it be true, as f'ome writers relate, 
that he broughc with him a valuable cargo of Phoenician 
purple, which was loll by ihipwreck upon the coaft of Pi- 
*£ur, this circumllance will account for the facility with 
w hich he at firil attached himfelf to a left whole leading prin- 
ciple w as the contempt of riches. Upon his firil arrival in A- 
ihens, going accidentally into the fhop of a bookieller, he 

he a Heed the bookfeller where he might meet with fuch men. 
Crates the Cynic phiiofopher happening at that inftant to 
be paffing by, the bookieller pointed to him, and faid, “ Fol- 
low that man.” Zeno attended upon the inffrudfions of 
Crates, and was fo well pleafed with his doctrine that he 
became one of his difciples. But though he admired the 
general principles of the Cynic fchoob he could not eafily 
reconcile himfelf to their peculiar manners. Befidee, his 
inquifkive tum of mind would not allow him to adopt that 
indifference to every feientihe enquiry which was one of the 
chara&eriftic dillin&ions of the feft. He therefore attended 
upon other mailers, who profeffed to inltrudl their difeiplea 
in the nature and caufes of things. When Crates, difplea- 
fed at his following other philofophers, attempted to drag 
hiny by force out of the fchool of Stilpo, Zeno faid to him*, 
“ You may feize my body, but Stilpo has laid hold of my 
mind.” After continuing to attend upon the le&ures of 
Stilpo feveral years, he paffed over to other fchools, parti- 
cularly to thofe of Xenocrates and Diodorus Cronus. By the 
latter he was inilru&ed in diale&ics. He was fo much de- 
lighted with this branch of ftudy, that he prefented to his 
mailer a large pecuniary gratuity, in return for his free com- 
munication of fome of his ingenious fubtleties. At lalt, af- 
ter attending almoft every other mailer, he offered himfelf 
as a ditciple of Polemo. This philofopher appears to have 
been aware, that Zeno’s intention in thus removing from 
one fchool to another, was to colled materials from vari- 
ous quarters for a new fyflem of his own ; for, when he 
came into Polemo’s fchool, he faid to him, “ I am no flran- 
ger, Zeno, to your Phoenician aits; I perceive that your 
defign is to creep flyly into my garden, and Ileal away my 
fruit.” Polemo was not miilaken in his opinion. Having 
made himfelf mailer of the tenets of others, Zeno determi- 
ned to become the founder of a new fed. The pl?.ce which 
he made choice of for his fchool was a public portico, 
adorned with the pidures of Polygnotus, and other eminent 
painters. It was the moil famous portico in Athens, and 
called, by way of eminence, “ the Porch.” It was 
from this circumilance that the followers of Zeno were called 
Stoici. 

In his perfon Zeno was tall and {lender ; his aiped was 
fevere, and his brew contraded. His conilitution was 
feeble, but he preferved his health by great abilemiouf- 
nefs. The fupplies of his table confided of figs, bread, and 
honey ; notwithilanding which, he was frequently honoured 
with the company of great men. In public company, to 
avoid every appearance of an affuming temper, he commonly 
took the lowed place. Indeed fo great vvas his modefly, 
that he feldom chofe to mingle with a crowd, or widred for 
the company of more than two or three friends at once. 
He paid more attention to neatnefs and decorum in external 
appearance than the Cynic philofophers. In his drefs in- 
deed he vvas plain, and in all his expences frugal ; but this 
is not to be imputed to avarice, but a contempt of external 
magnificence. He fhowed as much refped to the poor as 
to the rich ; and converfed freely with perfons of the meanett 
occupations. He had only one fervant, or, according to 
Seneca, none. 

Zeno lived to the extreme age of 98 ; and at lad, in con- 
fequence of an accident, voluntarily put an end to his life. 
As he vvas walking out of his fchool he fell down, and in 
the fall broke one of his fingers ; upon which he was fo af- 
fefied with a confcioufnefs of infirmity, that, driking the 
earth, he faid, “ Why am I thus importuned ? I obey thy 
funaicons j” and immediately went home and ftrarigled him- 

felt; 
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felf. He ^ied in the firfl year of the 129th Olympiad. 
The Athenians, at the requeft of Antigonus, ere&ed a mo- 

, nument to his memory in the Ceramicum. 
We ought not to confound the two Zenos already men- 

tioned with 
Zeno, a celebrated Epicurean philofopher, born at Si- 

don, who had Cicero and Pomponius Atticus for his difci- 
ples, and who wrote a book again(l the mathematics, which, 
as well as that of Poffidonius’s refutation of it, is loll; nor 
with feveral other Zenos mentioned in hiftory. 

ZENOBIA, queen of Palmyra. See Palmyra. 
ZEOLITE. See Clay, Vol. V. page 49. and Mine- 

ralogy, Vol. XII. page 88. 
ZEPHANIAH, a canonical book of the Old Tefta- 

ment. See Scripture, n° 79. 
ZEPHYR, the West-Wind, or that which blows from 

the cardinal point of the horizon oppofite to the call. 
ZEPHYRUS, one of the Pagan deities, was reprefent- 

ed as the fon of Aurora, and the lover of the nymph Chlo- 
ris, according to the Greeks, or of Flora according to the 
Romans; and as prcfiding over the growth of fruits and 
flowers. He is defcribed as giving a refrefhing coolnefs to 
the air by his foft and agreeable breath, and as moderating 
the heat of fummer by fanning the air with his filken wings. 
He is depictured under the form of a youth, with a very 
tender air, with wings refembling tbofe of the butterfly, 
and with his head crowned with a variety of flowers. As 
the poets of Greece and Rome lived in a warm climate, 
they are hvilh in their praife of this beneficent deity, and 
under his name defcribe the pleafure and advantage they re- 
ceived from the weftern breezes. 

ZERDA. See Can is, Sp. xiv. 
ZERTA, the Zerte^u filh caught in the rivers of Ita- 

ly and fome other places, of the figure of the chub, and 
called by authors capita anadromus, and the Hike. It feldom 
grows to more than two pounds weight, and at times lives 
in rivers, at times in the fea; and is efteemed a very well 
tailed fifh, efpecially a little before the feafon of its fpawn- 
ing. The zerte is that fpecies of cyprinus defcribed by 
Gefner and others under the name ©f capita anodromus. 

ZEST, the woody thick Ikin quartering the kernel of a 
walnut; prefcribed by fome phyficians, when dried and taken 
with white-wine, as a remedy againft the gravel. 

Zeft is alfo ufed for a chip of orange or lemon peel; fuch 
as is ufually fqueezed into ale, wine, &c. to give it a flavour; 
or the fine oil which fpurts out of that peel on fquce- 
zing it. 

ZEUGMA, a figure in grammar, whereby an adje&ive 
or veib which agrees with a nearer word, is alio, by way of 
fupplement, referred to another more remote. 

ZEUS, in ichthyology, a genus of filhes of the order of 
thoracici. The head is compreffed, and declines, the up- 
per lip being vaulted over by a tranfverfe membrane ; the 
tongue is fubulated ; there are feven rays in the gill mem- 
brane ; and the body is compreffed.—The fpecies are eight; 
of which the moll remarkable is the faber or done. It is 
of a hideous form, its body is oval, and greatly comprefied 
on the fides ; the head large ; the fnout vaftly projeding ; 
the mouth very wide ; the teeth very finall; the eyes great, 
the irides yellow ; the lateral line oddly diftorted, finking at 
each end, and riling near the back in the middle ; beneath 
it on each fide is a round black fpot. The tail is round at 
the end, and confifts of 15 yellow rays. The colour of the 
fides is olive, varied with light blue and white, and while li- 
ving is very refplendent, and as if gilt; for wdiich reafon it 
is called the done. The largeft fife we have heard of weigh- 
ed 12 pounds. 

Superllition hath made the doree rival to the haddock, 

Z—E U 
for the honour of having been the fife out of whofe mouth 
St Peter took the tribute-money, leaving on its fides thofe 
inconteftible proofs of the identity' of the fife, the marks of 
his finger and thumb. It is rather difficult at this time to 
determine on which part to decide the dilpute ; for the do- 
ree likewife afeerts an origin of its fpots of a fimilar na- 
ture, but of a later date than the former. St Chrillo- 
pher, in wading through an arm of the fea, having caught 
a fife of this kind cn pajfant, as an eternal memorial of the 
fa£l, left the impreffions on its fides to be tranfmitted to all 
pofterity. In our own country it was very long before this 
fife attracted our notice, at lead as an edible one. We are 
indebted to the late Mr Quin for adding a mod delicious 
fife to our table, who, overcoming all the vulgar prejudices 
on account of its deformity, has effectually edablifeed its re- 
putation. This fife was fuppofed to be found only in the 
iouthern feas of this kingdom, but it has been dilcovered like- 
wife on the coall of Anglefey. Thofe of the greatell fize 
are taken in the Bay of Bifcay, off the Fiench coails ; they 
are alfo very common in the Mediterranean : Ovid mud 
therefore have dyled it rarus faler, on account of its excel- 
lency, not its fcarcity. 

ZEUXIS, a celebrated painter of antiquity, flourifl.ed 
about 400 years before Ohrid. Fie was born at Heraclea ; 
but as there have been many cities of that name, it cannot 
be certainly determined which of them had the honour of 
his birth. Some learned men, however, conjeblure, that it 
was the Heraclea near Crotona in Italy. He carried paint- 
ing to a much higher degree of perfedlion than Apollodo- 

Zeaxis, 

rus had left it; difeovered the art of properly difpofing of 
lights and feades, and particularly excelled in colouring. 
He amaffed immenfe riches; and then refolved to fell no 
more of his pictures, but gave them away ; faying very 
frankly, “ That he could not fet a price on them equal to 
their value.,, Before this time he made people pay for fee- 
ing them ; and nobody was admitted to fee his Helena with- 
out ready money, which occafioned the wags calling hi-s 
picture Helen the Courtezan. It is not known whether this 
Helen of Zeuxis was the fame with that which was at 
Rome in PlinyJs time, or that which he painted for the in- 
habitants of Crotona to be hung up in the temple of Juno : 
this lad he painted from five beautiful girls of that city, 
copying from each her greatefl excellencies. Pliny obferves, 
that this admirable painter, difputing for the prize of paint- 
ing with Parrhafius, painted fome grapes fo naturally, that 
the birds flew down to peck them. Parrhafius, on the 
other hand, painted a curtain fo very artfully, that Zeuxis 
miflakingit for a real one that hid his rival’s work, ordered 
the curtain to be drawn a fide, to feow what Parrhafius had 
done; but having found his miflake,. he ingenuoufiy con- 
feffed himfelf vanquifeed, fince he had only impofed upon 
birds, while Parrhafms had deceived even a n er of the 
art. Another time he painted a boy loaded with grapes 
when the birds alfo flew to this pidture, at which he was 
vexed ; and confeffed, that this work was not fufficiently 
finifeed, fince had he painted the boy as perfectly as the 
grapes, the birds would have been afraid of him. Arche- 
laus, king of Macedon, made ufe of Zeuxis’s pencil for the 
embeHifnment of his palace. One of this painter’s fined: 
pieces was a Hercules firangling fome ferpents in his cradle,, 
in the prefence of his affrighted mother : but he himfelf 
chiefly efteemed his Athleta, or Champion, under which he 
placed a Greek verfe that afterwards became very famous,, 
and in which he fays, “ That it was eafier to criticife than 
to imitate thepi&ure.” He made a prefent of his Alcme- 
na to the Agrigentines. Zeuxis did not value himfelf on 
fpeedilv finifeing his pictures ; but knowing that Agathar- 
chus gloried in his being able to paint with eafe and in ar 

little; 
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little time; "he faid, “ That for his part he, on the contrary, 
gloried in hiVfiownefs; and if he was long in painting, it 
was becaafe he painted for eternity.,, Verrius Flaccus fays, 
that Zeuxis having painted an old woman, he laughed fo 

-very heartily at the fight of this pi&ure, that he died : but 
as no other of the ancients-have mentioned this particular, 
there is the greateft reafon to believe it fabulous. Carlo 

>Dati has compofed in Italian the Life of Zeuxis, with thofe 
•of Parrhafms, Apelles,'and Protogenes. , This woik was 
printed at Florence in 1667. 

ZI CL AG, orZtKLAO (anc. geog.'), a town of the tribe 
•of Simeon, on the borders of the Philiflines (JoPnua xv. and 
ixix.), but in the hands of the Philiilines till David’s time 
(1 Sam. xxvii. and xxflt.) 

ZIMB, in natural hillory. See Ethiopia, n° ir. 
ZIMEN T-water, Copper.water, in natural hiftory, 

tlie name by which fome have called water found in places 
■where there are copper-mines, and lightly impregnated with 
•particles of that metal. 

The moll famous fpring of this kind is about a mile di- 
ilant from Nevvfol in Hungary, in the great copper-mine 
called by the Germans herrn grundt. The water in this 
mine is found at different depths, and is received into ba- 
fons, for the purpofe of feparating the copper from it: in 
fome of thefe it is much more fated with this metal than in 
mhers, and will make the fuppofed change of iron into that 
metal much fooner. The moft common pieces of iron ufed 
in the experiments are horfe-fhoes, nails, and the like ; and 
they are found very little altered in (hape, after the opera- 
tion, except that their furfaces are more rarfed. The water 
appears greenifh in the bafon, where it Hands; but if a 
glafs of it be taken up, it looks clear as cryHal: it has no 
fmell, but a ftrong vitriolic aftringent tafte, infomuch that 
the lips and tongue are bliilered and fcorched upon tailing 
it. 

ZIN (anc. geog.), a wildernefs encompafiing Idumea, 
at leaft on the fouth and weft, as far as Paleftine or Canaan; 
but according to Wells, on the call of Edom, to the north 
of Ezion-gaber. 

ZINC, a femimetal. For a defeription of the ores of 
this metal, the method of extracting it from thefe ores, and 
forits properties, fee Calamine; CHEMisrY-/Wf.v; Mine- 
ralogy, Vol. XII. page 128; Metallurgy, Part II. 
fed. xii. 

Zinc, befides its medical qualities (for which fee Phar- 
MACY-indfx), is of great ufe in the arts: united with copper 
in different proportions, it forms brafs aad pinchbeck ; and 
united with tin, it forms a kind of pewter. 

Brafs is formed by mixing two parts of copper with one 
of zinc ; pinchbeck by mixing three or four parts of copper 
to one of zinc: when the metals are mixed in equal quantities 
they form a very exad imitation of gold. Its inflammable 
property renders zinc a ufeful ingredient in fire-works. 

It has been propofed to fubftitute this femimetal inftead 
of tin in the lining of copper veffels ; the latter being thought 
infufficient to prevent the dangerous effeCls of the copper. 
Mr Malouin, who has made many experiments on the lining 
of veffels in this manner, afferts that it fpreads more evenly 
on the copper than tin itfelf; that it is much harder and 
lefs fufible, and confequently more durable than tin. Mr 
Macquer owns thefe advantages; but thinks it dangerous to 
be ufed In culinary veffels, as it is foluble in vegetable acids, 
and the combination of it with the vitriolic acid is known 
to be a ftrong emetic. Gaubius alfo mentions a celebrated 
remedy for convulfive diforders, named luna fixeta fade- 
maunic which Macquer affirms to be ftrongly emetic in very 
fmalldofes. “ But, may it not be prefumed (fays Foucroy), 
Lhat properties which are applicable only to the vitriol and 

flower 7.ine,ear.nt>t be applied to the femimetul Itrelf, nor even, 
wkhout farther experiments, to the falts formed by its combi- 
nati©n with the vegetable acids.” Mr de la Plandie, do£tor in 
medicineof the faculty of Paris,has changed this prefumption 
into certainty byexperiments made with great care on him- 
felf. He took the falts of zinc, formed by its combination 
with vegetable acids, in a much ftronger dofe than the ali- 
ments prepared in copper covered with zinc can poffibly 
contaitrthem, and found no dangerous effefts to follow. 
However, fince obje&s which relate to the health and lives 
of mankind cannot be treated with too much circumfpe&ion, 
it appears to be prudent, and even neceffary, not to decide 
on the fubjeft till after a great number of experiments, afid 
th.it the adfion of zinc combined with the vegetable acids 
ufed in cookery hare been fully afeertained. The flowers 
of zinc have been ufed as an antifpafmodic, and are an ar- 
ticle of our prefent materia mcdica ; but it does not clearly 
appear what fuccefe may be expe&cd from them. 

ZINNIA, in botany; a genus of plants of the clafs 
fyngenefia, order polygamia fuperjlua \ and in the natural 
fyftem arranged under the 49th order, Comf ojita. The re- 
ceptacle is paleaceous, the pappus confifts of two ere& awns, 
the calyx is ovato-cylindrical and imbricated; the rays con- 
fift of five perfifting entire florets. There are two fpecies, 
the pauciflora and multijlora, neither of which is a native of 
Britain. 

ZINZENDORFF (Nicholas Lewis), count, was the 
noted founder of the German religious feft called Moravians^ 
or Herrnhutersy or, as they pretend, the reftorcr of that 
fociety. -From his own narrative it appears, that when 
he came of age in 172I> his thoughts were wholly bent 
on gathering together a little fociety of believers, a- 
mor.g whom he "might live, and who fhould entirely em- 
ploy themfelves in exercifes of devotion under him. He 
accordingly purchafed an eftate at Bertholfdorff in Upper 
Lufatia, where being joined by fome followers, he gave the 
curacy of the village to a man of his own complexion ; and 
Bertholfdorff foon became calked of for a new mode of piety. 
One Chriftian David, a carpenter, brought a few profelytes 
from Moravia : they began a new town about half a league 
from the village, where count Zinzendorff fixed his refidence 
among them, and where great numbers of Moravians flock- 
ed and eftabliflied themfelves under his proteftion : fo that 
in 1732 their number amounted to 600. An adjacent hill, 
called the Huthberg, gave occafion to thefe colonifts to call 
their new fettlement Hath des Herrnt and afterward Herrn- 
huth ; which may be interpreted “ The guard or protec- 
tion of the Lord and from this the whole feft have taken 
their name. The count fpared neither pains nor art to pro- 
pagate his opinions ; he went himfelf all over Europe, and 
at leaft twice to America ; and fent his miffionaries through- 
out the world. Count Zinzendorff died in 1760. Thofe 
who wilh to know more of the Moravian tenets may confult 
Rimius’s account of them, tranflated in 1753. See Uni- 
ted Brethren. 

ZISCA (John), a famous general of the forces of the 
Huffites, in the 15th century, was a gentleman educated at 
the court of Bohemia, in the reign of Wenceflaus. He 
entered very young into the army, and after dittxnguiflring 
himfelf on feveral occafions, loft an eye in a battle, whence 
he was called Zi/ca or One-eyed. At length the Reforma- 
tion, begun by John Hufs, fpreading through almoft all 
Bohemia, Zifca placed himfelf at the head of the Huffites, 
and had foon under his command a body of 40,000 men. 
With this army he gained feveral viftories over thofe of the 
Romifh religion, who carried on a kind of crufade againft 
them, and built a town in an advantageous fituation, to 
which he gave the name of Tabor; whence the Huffites 
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Talber were aftenvnrtls called Tahoritcs* ZiTca loft his other eye 
by an arrow at the {lege of the city of P.ubi; but this did 
not prevent his continuing the war, his fighting battles, and 
gaining feveral great viftoriea, among which was that of 
Aulig on the Elbe, in which 9000 of the enemy were left 
dead on the field. The emperor Sigifmund, alarmed at his 
progrefs, caufed very advantageous propofals to be offered 
to him ; which he readily accepted, and fet out to meet 
Sigifmund, but died on the road. Pie ordered that his body 
fhould be left a prey to the birds and wild beafis ; and that 
a drum fhould be made of his fkin, being perfuaded that 
the enemy would fly as foon as they heard the found. It 
is added, that the Huflites executed his will; and that the 
news of this order made fuch an impreffion on the diftur- 
bed imaginations of the German Papiils, that in many battles 
they a&ually fled at the beat of the drum with the utmoft 
precipitation, leaving their bagpage and artillery behind them. 

ZINZIBER, or Zingiber, in botany. See Amomum 
and Ginger. 

ZION, or Sion (anc. geog.), a very famous mountain, 
Handing on the north fide of the city of Jerufaletn, (Hal. 
xlvii. 2.); containing the tipper city, built by King David; 
and where flood the royal palace, (Jofephus). A part of 
Zion, fituated at its extremity, was called Mi/lo, of, or in the 
city of David, (2 Chron. xxxii. 5.) Modern travellers, who 
have been upon the fpot, fay, that Zion is the whole of the 
mountain, on which Jerufalem {lands at this day, though not 
to the extent in which it anciently flood on the fame moun- 
tain, as appears Pfal. ix. 12. 15. Ixv. 1. Ixxxvii. 2, 3*_ ^ 
Ixii. r. It is fwelled into feveral eminences or tops; as Moriah, 
Acra Bezetha, and Zion a particular eminence of mount 
and Zion Proper, &c. encompafled on three lides, eaft, weft, 
and fouth, with one continued very deep and fleep valley; by 
means of which it was impregnable on thefe three iides, and 
always attacked and taken, according to Jofephus, by the 
enemy on the north fide, where mount Zion becomes level, 
and the vales of Gihon and Jehofophat gradually lofe them- 
felvcs. This deep and fleep valley inconteflibly conflitutes 
the compafs of the old Jerufalem ©n thofe three fides, as 
plainly appears to any perfon who has been upon the fpot. 
On that particular top of the mount called Zion Hood the 
fortrefs of the Jehu files ; which being afterwards taken 
by David, came to Ve called the City of David, where he 
had his royal rcfidence and kept his court. i hat part of 
the valley which lay to the eaft was called Jehofophat's, ha- 
ving mount Olivet lying beyond it ; that to the foutli, Ge- 
hinnon ; and that to the weft, Gihon, from eognominal 
mountains lying beyond them. At the weft end of Gihon, 
without the city, flood Golgotha or Calvary. 1 he pretend- 
ed Golgotha, fhown at this day within the walls, is the 
fpurious brat of interefted and fraudulent monks, (Korte). 
There is another Zion, the fame with Her won. 

Zion, or Sion College, See London, n° 76. 
ZIPH, or Siph (anc. geog.), the name of a wildernefs 

or defert in the tribe of Judah, where David was a fugitive; —   J 7  — 
lying to the fouth-eaft of Hebron ; fo called from Ziph or 
Siph, a tvvofJd town in this tribe; the one more to the 
fouth towards Idumea, on the confines of Eleutheropolis, 
(Jerome) ; the other eight miles to the eaft of Hebron, to- 
wards the Dead Sc?, inclining fauthwards, becaufe near 
mount Carmel. Here was a mountain, mentioned i Sam. 
xxiii. 14. in which David abode, faid by Jerome to be rug- 
ged, difmal, and always overcaft. Ziph m, Ziph.ti, or Ziphcn- 
fes, the inhabitants of Ziph, ver. 19. 

ZIRCHNITZER-see, oxhenvife called the Lohe of 
Cxirlnilz, in Carniola, is about one German or four Englifh 
miles in length, and half as much in breadth, contains three 
beautiful Hands, and' is encompafted at fome diftance with 
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mountains and forefts. But what is moft remarkable is, 
that it disappears generally once a-year, about St John s or ^ 
St James’s day, running off through holes or^ pits in the Zodiac. 
bottom ; fometimes it will difappear twice or thrice a-year,   
and fometimes even in winter if the weather be dry. On 
the other hand, it has been known to continue )wo or three 
years without running off. Of the holes or pits, there are 
five much larger than the reft, each of which frcceffivcly, 
when the water runs off, Hands empty five days ; fo that 
the whole lake becomes dry in Jt. _ As foon as the begin- 
niii0- of the ebb is obferved, the fifhing in the pits begins, 
which belongs to five feigniories. The fiflr, which are carp, 
tench, pike, eels, and two other forts called an- 
rufen, are caught by laying nets over the holem Mr Iveyfler 
tells us, that upon the ringing of a bell at Zirkmfz, when 
the waters begin to fall, the peafants, both men and women, 
run to the pools quite naked, notwithftandirg both the 
clergy and magiftrates have ufed their utmoft endeavours to 
fupprefs fo indecent a cuftom. When the water runs oft 
early in the year, in,about three weeks after it is gone there 
is good grafs on the bottom, which is mowed down, am. 
the bottom afterwards ploughed and lowed with millet. Id 
the water runs not off early, nothing can he fewn ; and it 
it returns foon, the feed is loft. With relpeft to its return, 
the water at firft burfls out of fome pits on the fouth fide 
with great violence, a little rain always falling at the farne 
time ; but afterwards (when the rain falls heavier, and it 
thunders at the fame time fa loud as to fhaKe the earth) it 
breaks out through all the apertures with great force, mio- 
much that the lake is filled in 18 or 24 hours, at which 
time it is in a manner covered with wildfowl; inch as geefe, 
ducks, See. After the millet-harveft, all manner of game is 
hunted, caught, or killed in it. On the fouth fide are two 
caverns, out of which, when it thunders, water iffues with 
aftonifhing violence; and if it happens in harveft, a great 
many naked, black, and blind, but fat ducklings, are brought 
up with the water, which in 14 days receive theii light, 
and are covered with feathers. 

ZIZANIA, in botany ; a genus of plants of the clafs mo» 
tuzr.ia, order hexandria ,* and in the natural fyftem arranged . _ 
underthe 4th order, Gramina. There is no male calyx ; the 
corolla is a bivalved, beardlefs glume, in'termixed with the 
female flowers ; there is no female calyx, the corolla is an 
univalved,cucullated, and ariftated glume .; the ftyle is bipar- 
tite, and theie is one feed covered with the plaited corolla. 
There are three fpecies; the aquatic?, the puluftris, and 
terreftris, none of which are natives of Britain. 

ZODIAC, in aftronomy, abroad circle, whofe middle is 
the ecliptic, and its extremes two circles parallel thereto, at 
fuch a diftance from it as t© bound or comprehend the ex- 
curfions of the fun and planets, (fee Astronomy). It is a 
curious enough faft, that the folar divifion of the Indian 
zodiac is the fame in fubftancc with that of the Greeks, 
and yet that it has not been borrowed either from ;he 
Greeks or the Arabians. ’1 he identity, or at leaft finking 
fimilarity, of the 'divifion, is univerfally known ; and M. 
Montucla has endeavoured to prove, that the Bramlns re- 
ceived it from the Arabs. His opinion, we believe, has been 
very generally admitted ; but in the fecond volume ot the 
Afiatic Refeatches, the accompliftied prefident Sir William 
Jones has proved unanlwerably, that neither of thofe nations 
borrowed that divifion from the other ; that _ it has been 
known among the Hindoos from time immemorial ; and that 
it was probably invented by the firft progenitors of that 
race, whom he cenfiders as the moll ancient of mankind, 
before their difperfion. The queftion is not of importance 
fufficiently general, ftraitened as we are by the limits prefen- 
bed us, for our entering into the difpute ; but we think it 
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our duty to mention it, that our agronomical readers,'if 
they think it worth their while, may have recourfe to the 
original writers for further information. 

ZOEGEA, in botany ; a genus of plants of the clafs 
order polygamia frujranta. The receptacle is 

bnitly ; the pappus fetaceous ; the coroliulie of the radius 
ligulated; the ca|jr

X imbricated. There are two fpecies, 

of BmaTn 5 and thC Cptailrea’ neIthet of which are natives 
ZONE, in geography and aftronomy, a divifion of the 

terraqueous globe with refpea to the different degrees of 
llejt found in the different parts thereof.. The zones aie 

denominated torrid, frigid, and temperate. The torrid zone Zone. 
!* a band, furrounding the terraqueous globe, and termina- 
ted by the two tropics. Its breadth is 58'. The equa- 
tor, lunning through the middle of it, divides it into two 
equal parts, each containing 23^. 29'. The ancients imagin- 
ed the tori id zone uninhabitable. The temperate zones are 
contained between the tropics and the polar circles. The 
bieadth of each is 43. 2. The frigid zones are fegments 

the furface of the earth, terminated, one by the antardlic. 
and the other by the ardc circle. 
46. 58.. 

The breadth of each 16 
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Mammalia. jSjhat patt of Natural Hiffory which relates to Ani- 

In order to abridge the ftudy of zoology, many methods 
of reducing animals to elaffes, genera, and fpecies, have been 
inventec. : But as that of Linnaeus is undoubtedly the belt, 
the moft extehhve, and the mott generally adopted, we fhall 
give a brief account of it. 

Linnaeus divides the whole animal kingdom into fix claffes., 
,‘<hcnaracders /fx claffes are taken from the inter- nal itructure of animals, in the following manner: 

Class I. MAMMALIA, includes all animals that 
fuekle their young. The charafters of this clafs 
are thefe : The heirt has two ventricles and two 
auricles ; the bloud is red and -warm ; and the ani- 
mals belonging to it are ’viviparous. 

Class II. AVES, or Birds. The characters are 
the fame with thofe of Clals I. excepting that the 
animals belonging to it are oviparous. See Bird, 
and Ornithology. 

Class III. AMPHIBIA, or Amphibious Ani- 
mals. The heart has but one ventricle and one au- 
ricle ; the blood' is red and cold ; and the animals 
belonging to this clafs have the command of their 
lungs^ lo that the intervals between infpiration and 
expiration are in fame meafure voluntary. See Am- 
phibious. 

Class IV. PISCES, or Fishes. The heart has 
the fame flrufture, and the blood the fame qualities, 
with thofe of the Amphibia \ but the animals belong- 
ing to, this clafs are eafily diftinguifhed from the 
Amphibia, by having no fuch voluntary command 
of their lungs, and by having external branchict or 
gills. See Fish, and Ichthyology. 

Class V. INSECTA, or Insects. The heart has 
one ventricle, but no auricle; the blood is cold and 
white ; and the animals are furnifhed with antenna: 
or feelers. See Insect. 

Class VI. VERMES, or Worms. The charac- 
ters are the fame with thofe of Clafs V. only the 
animals have no antennas, and are furnifhed with 
ttntacula.. 

The FirJ} Clafs, MAMMALIA, is fubdivided into 
feven Orders ; the charadlers of which are taken from the 
number, Itrudture, and fitustion ot the Teeth. 

Order I. The Primates have four incifores, or 
fore-teeth, in each jaw, and one dog tooth. N. B. 
By one dog-tooth, Linnaeus means one on each fide 
of the fore-teeth in both jaws.—This order includes 
four genera, viz. Homo, Simla, Lemur, Veipertilio. 

O G Y, 

Order IL The Bruta have no fore-teeth in either Matnmalb. 
jaw. I his order includes feven genera, viz. Rhino- Av«. 
ceros, Llophas, I richechus, Bradypus, Myrmeco- — 

phaga, Manis, Dafypus. 
Order III. The Feral have, for the moft part, fix 

conical fore-teeth in each jaw. This order includes 
10 genera, <y/s. Phoca, Cam's, Feb's, Viverra, Mu- 
ftela, Urlus, Didelphi.s, Talpa, Sorex, Erinaceus, 

Order IV. 1 he Glires have tw7o fore teeth in 
each jaw, and no dog-teeth.—-This order includes 10 
genera, viz. Fiyftrix, Lepus, Caitor, Mus, Sciurus, 
Myoxus, Cavia, Arotomys, Dypus, Hyrox. 

Order V. 1 he Pecora, have no fore-teeth in the up- 
per jaw, but 6 or 8 in the under jaw.—This order 
includes 8 genera, viz. Camelus, Mofchus, Giraffa, 
Ctrvus, Antilope, Capra, Ovis, Bos. 

Order VI. i he Belluae, have obtufe fore teeth in 
each jaw.— i his order includes 4 genera, viz. Equ- 
us Hippopotamus, Sus, Tapir. 

Order VII. I he Cete, or whale hind, have no 
uniform chara&er in their teeth, being very diffe- 
rent in the different genera; but are .fufficiently 
diftinguifhed from the other orders of Mammalia, by 
living in the ocean, having pedloral fins, and a fiftu- 
la or ipiraculum upon the head. —This order in- 
cludes 4 genera, viz. Monod-n, Bahama, Phyfeter, 
Delphinus. See Cetaceous. 

he generic characters of the Mammalia are, like thofe of 
irders, almoft entirely taken from the Teeth, except- 

ing the Vefpertilio, which, b’efides the character of the 
order derived from the teeth, has this farther mark, that 
there is a membrance attached to the feet and Tides, by 
means of which the creature is enabled to fly :—the Plyftrix, 
whofe body is covered with fharp fpines:—and the whole 
order of Pecora, whofe genera, befides the chara&ers taken 
from the teeth, are diftinguifhed into thofe which have horns, 
thofe^which have no horns, and by peculiarities in the horns 
themfelves. 

Thecharafters are very various, being taken from 
any part of the body which poffcffes a peculiar uniform 
mark of diftind/tion. As examples of thefe characters are 
to be found under the proper name of each genus, it is 
unneceflary to fay any thing further concerning them in 
this place. 

'VYit Second Clafs, AVES, is fubdivided into fix Orders; 
the characters of which aie taken chiefly from the ftruCture 
of the bill. 

Order 1. the Accipitres, have a hoc red bill, 
the fuperior mandibule, near the bale, being extended 
on carch fide beyond the inferior j and in feme it is 
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armed with teeth, 
viz. Vultur, Falco, Strix, Lanius. 

Order II. The Pic^, have a convex, comprefled 
bill, refembling a knife.—This order contains 23 
genera 

ZOOLOGY. 

This order includes four foecies, ders, the chtraders of which are taken from the fitnation 
of the belly-jins. < v- 

Order I. The A podes, have no belly-jins.—This 
order contains eight genera, viz. Mursena, Gymno- 
tus, Trichiurns, Anarchichas, Ammodytes, Ophi- 
dium, Stromateus, Xiphias, Sternoptyx, Leptoce- 
phalus. 

Order II. The Jugulares, have the belly-fins pla- 
ced before the pc floral fins.—This order includes 
five genera, viz. Callionymus, Uranofcopus, Tra- 
chinus, Gadus, Blennius, Kurtus. 

Order III. The Thoracici, have the belly-jins 
placed vnder the pefloral jins.—This order compre- 
hends 19 genera, viz. Cepola, Echeneis, Coryphae- 
na, Gobius, Cottus, Scorphaena, Zeus, pieuronec- 
tes, Choetodon, Spams, Scams, Labrus, Scisena, 
Perea, Gafterofteus, Scomber, Centrogafter, Mullus, 
T rig la. 

Order IV. The Abdominales, have the belly-jins 
placed behind the pefloral jins.—This order contains 
16 genera, viz. Cobit is, Amia, Silurus, Teuthis, 
Loricaria, Salm©, Fiflularia, Efox, Elops, Argen- 
tina, Athevina, Mugil, Exocstus, Polynemus, Clu- 
pea, Cyprir.us. 

Order V. The Branchiostegi, have the gills def- 
titute of bony rays. — This order contains 10 gene- 
ra, viz. Mofmyrus, Oftracion, Tetrodon, Diodon, 
Syngnathus, Pegafus, Centrifcm, Baliflts, Cyclopte- 
rus, Lophius 

Order VL The Chondropterygii, have cartila- 
ginous gills — This order contains five genera, viz. 
Acipenfer, Chimas-a, Squalus, Raia, Petromyzon. 

The g-neric charafters this clafs are taken from pecu- 
liarities in the head, the mouth, the teeth, the nojlrils, the 
rays in the membrane of the gills, the eyes, the general jlgure 
of the body, the figure of the tail, the fituation of the fpira- 
cula, 8cc. 

The fpecific charafters are taken from peculiarities in all 
the parts above enumerated, and many others. 

See further the articles Fish and Ichthyology. 
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•u.a. Trochilus, Certhia, Upupa, Glawcopis, 
Buphaga, Sitta, Oriolus, Coracias, Gracula, Corvus, 
Paradifea, Ramphaftos, Trogon, Pfittncus, Croto- 
phaga, Picus, Yunx, Cuculus, Bucco, Boceros, Al- 
cedo, Merops, Todus. 

Order III. The Anseres, have a fmooth bill, 
broadeft at the point, covered with a imooth Ikin, 
and furnifhed with teeth : The tongue is flefhy ; and 
the toes are palmated or webbed.—"1 his order in- 
cludes 13 genera, viz. Anas, Mergus, Phaeton, Ilo- 
tus, Rhyncops, Oiomedea, Aptenodyta, Alca, Pro- 
cellaria, Pelecanus, Larus, Sterna, Colymbus. 

Order IV. The Gralljc, have a fomewhat cylin- 
drical BILL : The tail is fhort, and the thighs are 
naked. This order contains 20 gerera, viz. Phoe- 
nicoptems, Platalea, Palamedea, Myfteria, Tanta- 
lus, Ardea, Corrira, Recurviroftra, Scolopax, Tiin- 
ga, Eulica, Parra, Rallus, Vaginalis, Pfophia, Can- 
croma, Scopus, Glareola, Eltematopus, Charadnus. 

Order V. 1 he Gallintj, have a convex bill ; the 
fuperior mandibule is vaulted over the inferior : 1 he 
nojhils are half covered with a convex cartilaginous 
membrane ; and the feet are divided, but connedled, 
at the inmoft joint.—This order contains 10 gene- 
ra, viz. Otis, Struthio, Didus, Pavo, Meleagris, Pe- 
nelope, Ctax, Phafranus, Numida, Tetrao. 

Order VI. The Passeres, have a conical (harp- 
pointed bill ; and the nojlrils are oval, wide, and 
naked. —This order contains 17 genera, viz. Loxia, 
Colitis, Fringilla, Phytotoma, Emberiza, Caprimul- 
gus, Hirundo, Pipra, Turdu?, Ampelis, 1 anagra, 
Mucicapa, Parus, Motacilla, Alauda, Sturnus, Co- 
lumba. 

The generic chara&ers of this clafs are taken from pecu- 
liarities in the bill, the nojlrils, the tongue, the feet, the fea- 
thers, the fare, the figure of the body. &c. 

The characters which ferve to diflinguidi the fpecies are 
very various : For example, the colour of the particular 

feathers or parts of feathers ; irjls of feathers on the head, 
difpoled in different manners; the colour of the cere or 
wax ; the colour of the feet ; the (hape and length of the 
tail; the number, fituation, &c. of the toes ; the colour and 
figure of the bill, See. 

The Third Clafs, AMPHIBIA, is divided into two 
Orders. 

Order I. The Reptiles, have four feet, and breath 
by the mouth.—This order contains four genera, 
viz. Tetludo, Draco, Lacerta, liana. 

Order II. The Serpentes, have no legs, and breath 
by the mouth.—This order contains fix genera, viz. 
Crota!us, Boa, Coluber, Anguis, Amphifbaena, Cte- 
cilia. 

The generic chara&ers of this clafs are taken from the 
general figure of the body ; from their having tails or no 
tails ; being covered with a jhell; having teeth or no teeth, 
in the mouth ; being furnifhed with lungs ; having covered or 
naked bodies ; from the number, fituation, and figure of the 
Jcuta and fcalcs ; from the number and fituation of the fpi- 
racula ; from the iituatien of the mouth, &c. 

The fpecific characters are fo very various, that it would 
fie fuperfluous to enumerate them. 

The Fourth Clafs, PISCES, is fubdivided into fix Or* 

The Fifth Clafs, INSECTA, is fubdivided into feven 
Orders, the characters of which are taken from the wings. 
See the article Insect. 

Order I. The Coleoptera, have four wings, the 
two fiiDerior ones being crufiaceous, and furnifiied 
with a jlraight future.—This order comprehends 47 
genera, viz. Scarabseus, Lucanus, Dermeftes, Mely- 
ris, Byrrhus, Silpha, fritoma, Hydrophilus, Hifter, 
Paufus, Boftrichus, Anthrenus, Nitidula, Coccinella, 
Curculio, Brentils, Attelabus, Erodius, Staphylinus, 
Scaurus, Zygia, Mtloe, Tenebrio, Cafiida, Opa- 
trum, Mordella, Chryfomela, Horia, Apalus, Man- 
ticora, Pimelia, Gyrinus, Cucujus, Cryptocephalus, 
Bruchus, Ptinus, Plifpa, Bupreftis, Necydalis, Lam- 
pyris, Cantharis, Notoxus, Elater, Calopus, Alur- 
mis, Carabus, Lytta, Serropalpus, Cerambyx, Lep- 
tura, Rhinomacer, Zonitis, Cicindela, Dyticus, For- 
ficula. 

Order II. The Hemiptera, have four wings, the 
two fuperior ones being femicrujlareous, and incum* 
lent, i. e. the interior edges lie above one another.—■ 
This order includes 14 genera, viz. Blatta, Pneu- 
mora, Mantis, Gryllus, Fulgora, Cicada, Notonec- 
ta, Nepa, Cimex, Macrocephalus, Aphis, Chermes, 
Coccus, Thrips. 
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Vermes. 
Oxber III. The Lepjdoftera, have four wings, 

all of them imbricated with fcoles.—This order con- 
tains three genera, viz, Papilio, Sphinx, Phalaena. 

Order IV. The Neuroptera, have four wings, in- 
terwoven with veins, like a piece of network, and no 

j/ing in the onus.—This order includes feven genera, 
viz. Libella, Ephemera, Hemerobius, Myrmelion, 
Phryganea, Panorpa, Rophidia. 

Order V. The Hymenoptera, have the fame cha- 
ia£lers with the former, only the anus is armed with 
a fling. But this mark is peculiar to the fetnales and 
neuters ; for the males have no fling.—This order 
comprehends 15 genera, viz. Cynips, Tentredo, Si* 
>ex, Ichneumon, Sphex, Scolxa, Thynnus, Leucof- 
pis, Tiphia, Chalcis, Chryfis, Veipa, Apis, Formi- 
ca, Mutilla. 

Order VI. The D iptera, have two wings, and two 
clavated halteres or balanees behind each wing.— 
Th s order contains 12 genera, viz. Oiopfis, Tipu- 
la, Mufca, Tabanus, Ertrpis, Conops, Oeftrus, Aii- 
lus, Stomoxys, Culex, Bombylius, Elippobofca. 

Order VII. The Aptera, liave no wings.—This 
order contains 15 fpccies, viz. Lepifma, Podura, 
Termes, Pediculus, Pulex, Acauis, Hjdrachna, A- 
ranea, Phalangium, Scorpio, Cancer, Monoculus, 
Onifcus, Scolopendra, Julus. See further the ar- 
ticles Entomology and Insect. 

o Y. 

The Sixth C/a/}, VERMES, is divided into five Orders. 
Order I. The Intestina, are the molt fimple ani- 

mals, being perfectly naked, and without limbs of any 
kind.—'Phis order contains 21 genera, viz. Afcaris, 
Trichocephalus, Uncinaria, Triaria, Scolex, Ligula, 
Linguatula, Strongylus, Echinorhynchus, Haeruca, 
Cucullanus, Caryophyllasus, Fafciala, Taenia, F’uria, 
Myxine, Gordius, Hirudo, Lumbricus, Sipunculus, 
Planaria. 

Order II. The Mollusca, are likewife fmple na- 

ked animals, without any fhell but they arc Iraehi. Vermes. 
ated, or furnifhed with a kind of //mi/.—This order 
comprehends 31 genera, viz. Aftinia, CTava, Mam- 
maria, Pedicellaria, Afcidia, Salpa, Dagyfa, Ptero- 
trachea, Limax, Aplyfia, Doris, Tethis, Uolothu- 
ria, Tertbella, Triton, Sepia, Clio, Lobaria, Ler* 
naea, Scylltea, Glaucus, Aphrodita, Amphitrite, 
Spio, Nereis, Nais, Phyfibphora, Medufa, Lucer- 
naria, Aflerias, Echinus. 

Order III. The Testacea, have the fame charac- 
ters with thofe of Order II. but are covered with 
z/hell.—This order includes 36 genera, viz. Chiton, 
Lepas, Pholas, Mya, Solen, i ellina, Cardium, Mac- 
tra, Donax, Venus, Spondylus, Chama, Area, Of- 
trea, Anomia, Mytilus, Pinna, Argonauta, Nauti- 
lus, Ccxnus, Cypfaea, Bulla, Voluta, Buccinum, 
Strombus, Mnrex, 'IVochus, Turbo, Helix, Nerita,. 
Haliotis, Patella, Denialium, Serpula, Teredo, Sa- 
bella. 

Order IV. The Zoophyta, are compound animals, 
furnifhed with a kind of flowers, and having a vege- 
tating root and flem.—This order contains 15 gene- 
ra, viz. Tubipora, Madrepora, Millepora, Cellepo- 
ra, Ifis, Antipathes, Gorgonia, Alcyonium, Spon- 
gia, Fluflra, Tubularia, Corralina, Sertularia, Pen- 
natula, Plydra. See Slesimal Plower. 

Order V. The Infusoria, confifls of very final! 
funple animals. — This order contains 15 genera, viz, 
Brachionus, Vorticella, Trichoda, Cercaria, Leuco* 
pera, Gonium, Colpoda, Paramecium, Cyclidium, 
Burfaria, Vibrio, Enchelis, Bacillaria, Volvox, Mo- 

For more particular information concerning the feverai 
branches and fubjefts of zoology, the reader may cpnfuk: 
the various articles above referred to, and he will find molt 
of the genera deferibed in their order in the alphabet. 

Z O R 
Zoophite ZOOPHYTE, in natural hiftory, the 4th order of the 

11 clafs of Vermes. See Zoology. 
Zoroafter. ZOOTOMY, the art of difledting animals or living crea- 

‘ tures, being the fame with anatomy. See Anatomy, and 
Comparative Anatomy. 

ZORILLE, in zoology, a fpecies of weefel, having the 
back and fides marked with fhort ftripes of black and white, 
the laft tinged with yellow; the tail long and bufiiy, partly 
white and partly black; the legs and belly black. This 
animal inhabits Peru, and other parts of South America : 

* its peftilential vapour overcomes even the panthei of Ame- 
rica, and ftupefies that foimidable enemy. 

ZOROASTER, or Zerdusht, a celebrated ancient 
philofopher, laid to have been the reformer or the founder 
of the religion of the magi. It is wholly uncertain to how 
many eminent men the name of Zoroafter belonged. Some 
have maintained that there was but one Zoroaftcr, and that 
he was a Perfian ; others have faid that there were fix 
eminent founders of philofophy of this name. Ham the 
fon of Noah, Mofes, Ofiris, Mithras, and others, both gods 
and men, have by different writers be^n aft'erted to have 
been the fame with Zoroafter. Many different opinions 
have alfe been advanced concerning the time in which he 
flourifhed. Ariftotle and Pliny fix his date at fo remote a 
period as 6ood years before the death of Plato. Accord- 
ing to Laertius, he flourilhed 600 years before the Trojan 

Z o s 
war; according to Suidas, 500. If, in the mid ft of fo 
much uncertainty, any thing can be advanced with tile ap- 
pearance of probability, it leems to be this; that there was 
a Zoroafter, a Perfo-Median, who flourifhed about the time 
of Darius Hyftafpes ; and. that bdides him there was ano- 
ther Zoroafter, who lived in a much more remote period 
among the Babylonians, and taught them allronomy. The 
Greek and Arabian writers are agreed concerning the ex- 
iftence of the Perfian Zoroafter ; and the ancients unani- 
moufiy aferibe to a philofopher, whom they call Zoroafler, 
the origin of the Chaldean aitronomy, which is certainly of 
much earlier date than the time of Hyftafpes : it feems> 
therefore, neceffary to.fuppofe a Chaldean Zruoalter diftindt 
from the Perfian. Concerning this Zoroafter, however,, 
nothing more is known, than that he flourilhed towards the 
beginning of the Babylonifh empire, and was the father 
of the Chaldean aftrology and magic. All the writings 
that have been aferibed to Zoroafter are unqueftionably fpu- 
rious. 

ZOSTERA, in botany ; a genus of plants of the clafs 
gynandria, order potyandria : and in the natural fyftem ar- 
ranged under the fecond order, Piperita. The tpadix is li- 
near, and fertile only on one fide j there is no calyx nor 
corolla ; the ftamina are alternate ; the feeds iolitary and 
alternate. There are two fpecies, the marina and oceanica i 
neither of which is a native of Britain. 

Zoroaftef, 
Zoftera. 

zo- 



Z0SIMU3, an ancient hiftorian who lived at the end of 
the fourth and beginning of the fifth centuries. There are 
fix books of his hiflory extant ; in the firft of which he 
runs over the Roman affairs in a very fuccindl manner from 
Auguflus to Dioclehan ; the other live are written more 
diffufely. Zolimus was a zealous Pagan ; whence we find 
him frequently inveighing with great bitternefs againft the 
Chritlian princes, patticularly againft Conftantine the Great, 
and the elder i'heodofius. His hiftory has been publifhed 
with the Latin verfion of Leunclavius at Frankfort, 1590, 
with the other minor hiftorians of Rome, in folio; and at 
Oxford in 8vo, 1679. 

ZUG, a canton of Switzerland, bounded on the ead and 
north by that of Zurich, on the fouth by Schweiz and Lu- 
cern, and on the weft by the canton of Lucern and the Freye- 
Amt or Free Provinces. It is not above 12 miles either 
way; but very populous and fruitful, yielding wine, wheat, 
chefiuits, and other fruits, in its vales, and excellent pafture 
on its mountains. The inhabitants of this canton are 
ftaunch Roman Catholics. It lies in the diocefe of Con- 
fiance, and its government is democratical. There are two 
Jakes in it abounding in fifh, particularly lar.re carps, pikes, 
and a fpecies of trouts called rotels ; as well as feveral woods 
full of game. Zug, which gives name to it, and is its ca- 
pital, {lands on the eait fide of a lake of the fame name, 
about feven miles long, and is a ftrong neat town, contain- 
ing a priory and two convents. 

ZUINGLIUS (Ulricas), an able and zealous reformer, 
who laid the foundation of a reparation from Rome in Swit- 
zerland, at the fame time that Luther did the like in Saxo- 
ny, was born at Wildehaufen in 1487. While he officiated 
as preacher at Zurich, a Francifcan fent by Leo X. came 
to publifh indulgences there ; a rain ft which Zuinglius, after 
the example of Luther, declaimed powerfully. In the 
courfe of this oppofition he ftarted a new dodlrine, which 
lie called Evangelical Truth; and from the beginning of 
1519 to 1523, he preached not only againft indulgences, 
but againft other articles erf the Romifh church. But 
though Zuinglius made no left progrefs than Luther, he 
yet conducted liimfelf with more moderation and prudence; 
and wIdling to have the concurrence of the civil powers, 
procured two affemblies to be called at Zurich: by the firft, 
he was authorifed to proceed as he had begun ; and by the 
fecond, the outward worfhip and ceremonies of the church 
of Rome were abolifhed. During thefe tranfafdions, Zuin- 
glius publifhed feveral books in defence of his dodtrines; but 
treating of the eucharift, and preferibing a form of cele- 
brating the Lord’s Supper different from 1.other, he was 
involved in violent difputes with the reft of his reforming 
brethren. Interpreting the words hoc eft corpus vieurn, by 
hoc fignifirat corpus meum, he maintained, that the body and 
blood of Chrift are not realty prefent in the eucharift ; and 
that the bread and wine are nothing more than external 
figns or fyrribols, defigned to excite in the minds of Chrifli- 
ans the remembrance of the fufferings of the Divine Savi- 
our, and of the benefits which arife from them. This 
opinion, which was afterwards fo plaufibly fupported by 
the celebrated Floadley (fee Suppuk of the Lord), gave of- 
fence to Calvin as well as to Luther; but the dodkrines of 
Zuinglius, which were moft obnoxious to that eminent re- 
former, were thofe which deny (legion and reprobation, and 
make the church as a fociety wholly dependent on the ftate, 
Reipedting the divine decrees, the opinion of Zuinglius 
and his followers differed very little from that of the Pela- 
gian: ;' for he maintained that heaven is open to all who 
live according to the didlates of right reafon ; and he feems 
to have denied the doctrine of original fin. Ir.ftead of de- 

claring with Calvin, that the church is a feparate indepen- 
dent body, veiled with the right of legiflation for itielf, 
Zuinglius aferibed to the civil mag ill rate an abfolute and 
unbounded power in relLious matters, allowing at the fame 
time a certain fubordination among the minifters of the 
church. This was abundantly agreeable to the magiilrates 
of Zurich ; hut the reft of the Swils cantons diladowing of 
their proceedings, other affemblies were called, and things 
tending to tumult, both tides had recourfe to arms ; when 
Zuinglius, who began as a preacher, died in arms as a ioldier, 
in x ^31. His works amount to four vols folio. 

ZURICH, a canton of Switzerland, bounded to the 
north by Swabia and the canton of Schaffhauien ; to the 
fouth by the town and territory of RappCvichweil and the 
cantons of Switz and Zug ; to the call by the Thurgau, 
Toggenburg, and Utznach ; and to the weft by the tree 
bailia >es and county of Baden. It is about 60 miles from 
north to fouth, and 48 from eaft to weft. With refpeil to 
its face, air, and foil, it is faid to be an epitome of all Swit- 
zerland, as containing in it bills, valleys, plains, corn- 
lands, vineyards, lakes, and rivers. Their wines have a 
tartnefs at firft, but the longer they are kept the more 
agreeable they are. The other products are excellent fruits, 
corn, pafture, fine clay, chalk, feveral coloured earths, pit- 
coal, turf, and fulphur. There are alfo feme mineral fprings 
in the canton ; and of the lakes, that of Zurich is the moft 
confiderable. The reformation was introduced here by 
Zuinglius in the year 1517. This canton is the firft in 
rank, and inferior only to that of Bern in extent, power, 
and wealth ; in confequence of which, its reprefentatives 
prefide in the general diets, when held in any place belong- 
ing in common to the cantons ; and the affairs relating to 
the whole confederacy are tranfafted in its offices. Its 
quota, for the defence of the feveral members of the confe- 
deracyT, is 1400 men. Of one of the two armies raifed on 
thefe occafions, it nominates one of the commanders in 
chief, as Lucern does the other. Its revenue is faid to be 
about 150,000 crowns a-year ; of which, one year with 
another, two thirds are expended in the charges of govern- 
ment, and the reft Lid up in the treafury. It can bring 
50,009 fighting men into the field at a very fhort warning. 

Zurich, the capital of a canton of the fame name in 
Switzerland, ftands in a pleafant country, near where the 
river Aa iffues from the lake that takes its name from the 
town, 23 miles from Schaffhauien, and 114 from Geneva. 
After having been ruined by Attila the Hun, it is laid to 
have been icftored by i huricus, fon of Theodoric king of 
the Goths, from whom it took the name of Thuricum, cor- 
rupted afterwards into that of 'Zurich. It is fortified in the 
modern way, and has wide ditches, faced with free ftone. 
There are five arfenals in it, well ilored with arms and ar- 
tillery ; an academy or college, having >5 profeffors; a mu- 
feum, or chamber of rarities; a llately town-houfe, the pil- 
lars in the front of which are of black marble, ftreaked 
with white; and a town hbrary. 7 he fovereignty and ad- 
miniftration of all affairs are lodged in the greater and leffer 
council, out of which are chofen the city-officers, as the 
councils are out of the 13 companies of burghers. There 
are feveral other councils or colleges, each of which has its 
particular department. Here are a great variety of filk, 
woollen, linen, cotton, and other manufactures ; this being 
the place of the greateft trade in all Switzerland. The 
town is well fupplied with ■nrovifions by and from its lake. 
The ftreets are neat, and houfes well built, but not magni- 
ficent. In the,town-library are feveral letters to Bullinger 
from lady Jane Gray daughter to the duke of Suffolk. lu 
one of the arfenals is the figure of William Tell, dreffed and 

armed 
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Zurich, armed in the ancient Swifs manner, with the crofs-bow 

" 1 whence he fhot the arrow that {truck the apple off his 
child’s head. 

Both men and women are fo fond of muiic, that there 
are few of them that cannot play on fome inftrument. If 
a burgher goes out of town, or a peafant enters it, without 
a fword, they are liable to be fined. No perfons, whatever 
their rank or office may be, are exemoted from the fump- 
tuary laws. The burgomafters, who are the fame as the 
advoyera at Bern, have the title of excellence. The hofpi- 
tals here are very neat and well endowed ; but they do not 
affetT the ridiculous vanity of lodging the poor in palaces. 
Not only in this town and canton, and other parts of Swit- 
zerland, but alio among the Grifons, the minillers all preach 
covered. The country about the town is very pleafant and 
fruitful ; for both which it is not a little indebted to the 
lake, that extends 24 miles in length, and about two or 
three in breadth. The water is of a green colour, fupoo- 
fed to be owing to the melted fnow that falls into it from 
the adjacent mountains. That part of it next Zurich is 
called the Lower Luke, and the other end the Upper. 
The cathedral, or great church here, is collegiate. The 
prefent city is faid to owe its origin to a nunnery, founded 
by the emperor Lewis I. near where the ancient Tigurum 
flood. E. Long. 8. 30. N. Lat. 47. 20. 

What may he reckoned one of the greateft curiofities of 
Zurich is the pump invented and erefted here by PI. An- 
dreas Wirtz, a tinplate worker erf this place. ’1 he inven- 
tion fhows him to be a perton of very uncommon mechani- 
cal knowledge and fagacity. As it is a machine which ope- 
rates on a princiole widely different from all other hydiau-, 
lie machines, and is r'eally excellent in its kind, we prefume 
that our readers will not be dilpleafed with fome account 
of it, although it be rather out of place here, and fhouid 
have appeared in the article IVater IVgrks. 

DXLI!. Fig. 16. is a fltelch of the feftion of the machine, as it 
was firft eredted by Wntz at a dye houfe in Limmat, in the 
fuburbs or vicinity of Zurich. It conlills of a hollow cy- 
linder, like a very large grinditone, turning on a horizontal 
axis, and partly plunged in a cillern of water. The axis is 
hollow at one end, and communicates with a perpendicular 
pipe CBZ , part of which is hid by the cylinder. This 
cylinder or drum is formed into a fpiral canal by a plate 
coiled up within it like the main fpring of a watch in its 
box ; only the fpires are at a dillance from each other, i'o 
as to form a conduit for the water of uniform width. This 
fpiral partition is well joined to the two ends of the cylin- 
der, and no water efcapes between them. The outermoll 
turn of the fpiral begins to widen about i ths of a circum- 
ference from the end, and this gradual enlargement conti- 
nues from Q to S nearly a femicircle : this part may be 
called the Horn. It then widens luddenly, forming a 
Scoop or fhovel S3'. 1 he cylinder is fupported fo as to 
dip feveral inches into the water, whofe furlace is veprefent- 
ed by VV'. 

When this cylinder is turned round its axis in the direc- 
tion ABEO, as expreffed by the two darts, the fcoop SS* 
dips at V', and takes up a certain quantity of water before 
it emerges again at V. This quantity is hifficient to fill the 
taper part SQ^, which we have called the Horn ; and this is 
nearly equal in capacity to the outermoft unifoim fpiral 
round. 

After the fcoop has emerged, the water paffes along the 
fpiral by the motion of it round the axis, and drives the air 
before it into the rifing-pipe, where it efcapes.—In the mean 
time, air comes in at the mouth of the fcoop ; and when the 
fcoop again dips into the water, it again takes in fome. 
Thu# there is now a part filled with water and a part fil- 

led with air. Continuing this motion, we fhall receive a Zurich 
fecond round of water and another of air. The water in'T'* 
any turn of the fpiral will have its two ends on a level; and 
the air between the fucceffive columns of water will be in 
its natural ftate ; for finee the paffage into the riiin 1 pipe 
or Main is open, there is nothing to force the water and 
air into any other pofition. But iince the fpires gradually 
diminifh in their length.it is plain that the column of water 
will gradually occupy more and more of the circumference 
of each. At laft it will occupy a complete turn of fome 
fpiral that is near the centre ; and when fent farther in, 
by the continuance of the motion, fome of it will run back 
over the top of the fucceeding fpiral. Thus it will run 
over at K 4 into the right hand fide of the third fpiral. 
'I herefore it will pufh the water of this Ipire backwards, 
and raife its other end, fo that it alfo will run over back- 
wards tejbre the next turn be completed. And this change 
of difpolition will at lalt reach the firft or outermoft fpiral, 
and fome water will run over into the horn and fcoop, and 
finally into the ciilern. 

But as foon as water gets into the rifing pipe, and rifes 
a little in it, it Hops the efcape of the air when the next 
fcoop of water is taken in. Here are now two columns of 
water adting againft each other by hydrortatic preffure and 
the intervening column of air. They muff comprefs the 
air between them, and the water and air-columns will now 
be unequal. This will have a general tendency to keep 
the whole water back, and caufe it to be higher on the left 
or rifing fide of each fpire than on the right defeending 
fide. The excefs of height will be juft fuch as produces 
the compreffion of the air between that and the preceding 
column of water. This will go on increafing as the wa- 
ter mounts in the rifing-pipe ; for the air next to the rifing- 
pipe is compreffed at its inner end with the weight of the 
whole column in the main. It muff be as much compreffed 
at its outer end. This muft be done by the water column 
without it ; and this column exerts this preffure partly by 
reafon that it* outer end is higher than its inner end, and 
partly by the tranfmiffion of the preffure on its outer end 
by air, which is fimilarly comprefftd from without. And 
thus it will happen that each column of water, being high- 
er at its outer than at its inner end, compreffes the air on 
the water-column beyond or within it, which tranfinits this 
preffure to the air beyond it, adding to it the preffure 
arifing from its own want of level at the ends. Therefore 
the great eft compreffion, viz. that of the air next the main, 
is produced by /A fum oj ail ths tranjm tied pnjfures ; and 
thele are the fum of all the differences between the eleva- 
tions of- the inner ends of the water columns above their outer 
ends: and the height to which the water will rife in the 
main will be juft equal to this fum. 

Draw the horizontal lines K'K r, K K 2, K K 3, See. and 
m n, tn n, m n, Sec. Suppofe'the left hand fpaces to be filled 
with water, and the right hand fpices to be filled with air. 
There is a certain gradation of compreffion which will keep 
things in this pofitu-:. The fpaces evidently decreafe in 
arithmetical progrtffion ; fo do the hydroftatic heights and 
preffures of the water columns. If therefore the air be 
denle in the fame progreffion, all will be in hydroftatical 
equilibrium. Now this is evidently producible by the mere 
motion of the machine; for fince the denfity and com- 
preffion in each air column is fuppofed inverfely as the bulk 
of the column, the abfolute quantity of air is the fame in all; 
therefore the column firft taken in wull pafs gradually in- 
wards, and the increafing compreffion will caufe it to occu- 
py precifely the whole right hand fide of every fpire. The 
gradual diminution of the water columns will be produced 
during the motion by the water running over backwards at 

the 
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cT' the top, from fpire to fpire, and at lafl coming out by the 
“ fcoop. 

It is evident that this difpofition of tlie air and water 
will raife the water to the greateft heig;ht, becaufe the hy- 
droftatic height of each water column is the greatefl poflible, 
viz. the diameter of the fpire. This difpofition may be 
obtained in the following manner : Take CL to Cli as the 
denfity of the external air to its denfity in the laft column 
next the rifing-pipe or main ; that is, make CL to C B as 33 
feet (the height of the column of water which balances the 
atmofphere), to the fum of 33 feet and the height of the 
rifing-pipe. Then divide BL into fuch a number of turns, 
that the fum of their diameters (hall be equal to the height 
of the mam ; then bring a pipe fliaight from L to the cen- 
tre C. The reafon of all this is very evident 

But when the main is very high, this conflrmflion will 
require a very great diameter of the drum, or many turns of a 
veiy narrow pipe. In fuch cafes it will he much better to 
make the fpiral in the form of a cork-fcrew', as in fig. 17. 
inlfead of this flat form like a watch-fpring. The pipe 
which forms the fpital may he lapped round the frufium of 
a cone, whofe greateft diameter is to the leaft (which is 
next to the rifing pipe) in the fame proportion that we 
afimned to CB and CL. By this conftrudlion the water 
will (land in every round fo as to have its upper and lower 
furfaces tangents to the top and bottom of the fpiral, and 
the w-ater columns will occupy the whole afcending fide 
of the machine, while the air occupies the defeending fide. 

This form is vaftly preferable to the flat : it will allow 
us to employ many turns of a large pipe, and therefore pro- 
duce a gr eat elevation of a large quantity of water. 

The fame thing will be flill better done by lapping the 
pipe on a cylinder, and making it taper to the end, in inch 
a proportion that the contents of each round may he the 
fame as when it is lapped round the cone. It will raife the 

I water to a greater height (but with an increafe of the im- 
. pelling power) by tire fame number of turns, becaufe the 
; vertical or preffing height of each column is greater. 

Nay, the fame thing may be done in a more limple man- 
ner, by lapping a pipe of uniform bore round a cylinder. 
But this will require more ti}rns: becaufe the water columns 
will have lefs differences between the heights of their two 
ends. It requires a very minute inveftigation to fliow the 
progrefs of the columns of air and water in this conftrudbion, 
and the various changes of their arrangement, before one is 
attained which will continue during the' v/orking of the 
machine. 

We have chofen for the defeription of the machine that 
eonftru&ion which made its principle and manner of work- 
in? moft evident, namely, which contained the fame material 
quantity of air in each turn of the fpiral, more and more 
compreffed as it approaches to the rifing-pipe. We fhould 
otherwife have been obliged to inveftigate in great detail 
the gradual progrefs of the water, and the frequent changes 
of its arrangement, before we could fee that one arrange- 
ment would be produced which would remain conftant du- 
ring the working of the machine. But this is not the heft 
conftrudlion. We fee that, in order to raife water to the 
height of a column of 34 feet, which balances the atmo- 
fphere, the air in the laft fpire is compreffed into half its 
bulk ; and the quantity of water delivered into the main at 
each turn is but half of what was received into the firft 
fpire, the reft flowing back from fpire to fpire, and being 
difeharged at the ipout. 

-But it may be conftrlifted fo as that the quantity of wa- 
ter in each fpue may be the fame that was received into the 
firft ; by which means a greater quantity (double in the in- 
ftance now given) will be delivered into the main, and raf- 

fed to the fame height by very nearly the fame force.— 
This may be done by another proportion of the capacity of 
the fpires, whether by a change of their caliber or of their 
diameters. Suppofe the bore to be the fame, the diameter 
muft be made fuch that the conftant column of water, and 
the column of air, comp re fled to the pioper degree, ray oc- 
cupy the whole circumference. Let A be the column of 
water which balances the atmofphere, and h the height to 
which the water is to be railed. Let A be to A -f- *6 as t 
tQ 772. 

It is plain that m will reprefent the denfity of the air in 
the lait fpire, if its natural denfity be 1, becaute it is preffed 
by the column A -j- />, while the common am is preffed by 
A. Let t reprefent the conftant water column, and there- 
foie nearly equal to the air column in the fcrft fpire The 

whole circumference of the laft fpire muft he 1 4- , in 

order to hold the water 1, and the air compreffed into the 

The circumference of the firft. fpire is r -f- 1 or z. Let 
D and d be the diameters of the firft and laft fpires ; we 

have 2:1-]- — — D : or 2 ff- 1 — There- 1 m 
fore if a pipe of uniform bore be lapped round a cone, of 
which D and d are the end diameters, the fpirals will be ve- 
ry nearly fuch as will anfwer the purpofe. It will not be 
quite exaft, for the intermediate fpirals will be fomewhat 
too large. The conoidal fruftum fhculd fee formed by the 
revolution of a curve of the logarithmic kind. But the- 
error is very trifling. 
' Wfih inch a fpiral, the full quantity of water which was 

confined in the firft fpiral will find room in the laft, and will 
be fent into the main at every turn. This is a very great 
advantage, efpecialiy when the water is to be much railed, 
] he having of power by this chance of conftruftion is al- 

ways in proportion of the greateft compreffion of the air. 
The great difficulty in the conftruftion of any of thefe forms 

is in determining the form and pofition of the horn and the 
fcoop ; and on this greatly depends the performance of the 
machine. The following inftiuftions will make it pretty 
eafy. 

Let ABEO (fig. t3.) reprefent the firft or o.utermoft 
round ot the fpiral, of which the axis is C. Suppofe it im- 
merged up to the axis in the water VV, we have feen that 
the machine is moft effeftive when the furfaces KB and O n 
of the water columns are diftant the whole diameter BO of 
the fpiral. 'Therefore let the pipe be firft fuppofed of equal 
caliber to the very mouth E e, which we fuppefe to be juft 
about to dip into the water. The furface O n is kept there, 
in oppofition to the preffure of the water column BAO, by 
the compreffed air contained in the quadrant OE, and in 
the quadrant which lies behind EB. And this compreffion 
is fupported by the columns behind, between this fpire and 
the rifimg pipe. ^3ut the air in the outermoft quadrant EB 
is in its natural ftate, communicating as yet with the exter- 
nal air. When, however, the mouth E e has come round 
to A, it will not have the water Handing in it in the fame 
manner, leaving the half fpace BEO filled with compreffed 
air; for it took in and confined only what filled the qua- 
drant BE. It is plain, therefore, that the quadrant BE 
muft be fo fhaped as to take in and confine a much greater 
quantity of air ; fo that when it has come to A, the fpace 
BEO may contain air fufficiently denfe to fuppoit the co- 
lumn AO. But this is not enough : For when the wide 
mouth, now at A «, rifes up to the top, the furface of the 
water in it rifes alio, becaufe the part AO 0 a is more capa- 

ciou* 



'Zurich, ctou'9 than the cylindric part OE * o which fucceeds it, and minute, and raifes 1^54 pounds of water, or 22 cubic feet, Zmich, 
 which cannot contain all the water that it does. Since, to Feet hi^h in a minute. 

then, the water in the fpire rifes above A, it will prefs the The above account will, we hope, fufiknently explain the 
water back from O/i to Tome other portion m'r', and the manner on which this lingular hydraulic machine produce# 
preffing height of the water column will be dimimfhed by its eflfc£t. When every thing is executed by the maxims 
this riling on the other fide of O. In (hort, the horn mufc which we have deduced from its principles, we are confident 
begin to widen, not from E, but from A, and mult occupy that its performance will correfpond to the theory ; and we 
the whole femicircle ABE ; and its capacity mult be to the have the Florentine machine as a proof of this. It raifes 
capacity of the oppofite cylindrical fide as the fum of BO, more than 4-?ths of what the theory promifes, and it is not 
and the height of a column of water which balances the at- perfect. The fpiral is ol equal caliber, and is formed on a 
mofphere to the height of that column. For then the air cylinder. The friftion is fo inconfiderable in this machine, 
which filled it, when of the common denfity, will fill the that it need not be mended : but the great excellency is, 
uniform fide BEO, when compveffed fo as to balance the that whatever imperfe&ion there may be in the arrangement 
vertical column BO. But even this is not enough ; for of the air and water columns, this only affedls the elegance 
it has not taken in enough of water. When it dipped into of the execution, caufing the water to make a few more 
the cillern at E, it carried air down with it, and the pref- turns in the fpiral before it can mount to the height re- 
fure of the water in the ciltern caufed the water to rife into quired ; but wafi.es no power, becaufc the power employed 
it a little way ; and fome water mu ft have come over at is always in proportion to the fum ol the vertical columns 
B from the other fide, which was drawing narrower. There- of water in the riling fide of the machine; and the height 
fore when the horn is in the pofition EOA, it is not full to which the water is railed by it is in the very fame pro- 
of water. Therefore when it comes into the fituation portion. It fhould be made to move very flow, that the 
OAB, it cannot be full nor balance the air on the oppofite water be not always dragged up by the pipes, which would 
iide. Some will therefore come out at O, and rife up thro* caufe more to run over from each column, and diminifh the 
the water. The horn muft therefore, i/t, Extend at lead prefiiire of the remainder. 
from O to B, or occupy half the circumference ; and, 2d7yy If the rifing-pipe be made wide, and thus room be made 
It muft contain at leaft twice as much water as would fill for the air to efcape freely up through the water, it will rile 
the iide BEO. It will do little harm though it be much to the height afllgned ; but if it be narrow, fo that the air 
larger; becaufe the furplus of air which it takes in at E will .cannot get up, it rifes almoft as flow as the water, and by 
be difeharged, as the end E e of the horn rifes from O to B, this circumftance the water is railed to a much greater 
and it will leave the precife quantity that is wanted. The height mixed with air, and this with hardly any more power, 
overplus water will be difeharged as the horn comes round It is in this way that we can account for the great perform- 
to dip again into the ciftern. It is poffible, but requires ance of the Florentine machine, which is almoft triple of 
a difcuflion too intricate for this place, to make it of fuch a what a man can do with the fineft pump that ever was made: 
fize and (hape, that while the mouth moves from E to B, indeed the performance is to great, that one is apt to fufpeft 
palling through O and A, thd furface of the water in it fome inaccuracy in the accounts. I he entry into the ri- 
(hall advance from E ‘ to O «, and be exaftly at O when the fing-pipe Ihould be no wider than the laft part of the fpiral; 
beginning or narrow end of the horn arrives there. and it would be advifable to divide it into four channels by 

We muft alfo fecure the proper quantity of water. When a thin partition, and then to make the rifing-pipe very wide, 
the machine is fo much tmmerfed as to be up to the axis in and to put into it a number of {lender rods, which would 
water, the capaxity which thus fecures the proper quantity divide it into {lender channels that would completely entangle 
of air will alfo take in the proper quantity of water. But the air among the water. I his will greatly increafe the 
it may be eredfed fo as that the fpirals fliall not even reach height of the heterogeneous column. It is furpriiing that a 
the water. In this cafe it will anlwer our purpofe if we machine that is fo very piomifing fhould have attracted fo 
join to the end of the horn a fcoep or {hovel QRSB (fig. little notice. We do not know of any being^ eredled out 
19.), which is fo formed as to take in at leaft as much water of Switzerland except at Florence in 1778. I he account 
as will fill the horn. This is all that is wanted in the be- of its performance was in confequence of a very public trial 
ginning of the motion along the fpiral, and more than is ne- in 1779, an<^ honourable declaration of its merit, by Sig. 
ceflary when the water has advanced to the fucceeding Ipire; Lorenzo Ginori, who eredled another, which fully equalled 
'but the overplus is difeharged in the way we have men- it. It is ftiortly mentioned by Profeflbr Sulzer of Berlin, 
tioned. At the fame time, it is needlefs to load the in a- in the Samm/ungrn Vermifchlen Schriftenior 1754. A deferip- 
chine with more water than is neceffary, merely to throw it lion of it is publilhed by the Philofophical Society at Zurich 
out again. We think that if the horn occupies fully more than in 1766, and in the deferiptions publiflted by the Society 
one-half of the circumference, and contains as much as will in Louden for the encouragement of Arts in 177^’ 
fill the whole round, and if the fcoop lifts as much as will celebrated Daniel Bernouilli has publilhed a very accurate 
certainly fill the horn, it will do very well. theory of it in the Peterfburgh Commentaries for 177?, 

N. B- The fcoop muft be very open on the fide next the and the machines at Florence were eredted according to his 
axis, that it may not confine the air as foon as it enters the inftrudtions. Baron Alftromer ia Sweden caufed a glafs 
water. This would hinder it from receiving water enough, model of it to be made, to exhibit the internal motions for 

The following dimenfions of a machine eredled at Flo- the inftrudlion ol artifts, and alfo ordered an operative en- 
rence, and whole performance correfponded extremely well gine to be eredled ; but we have, not feen any account of its 
with the theory, may ferve as an example. performance. It is a very intricate machine in its principles; 

The fpiral is formed on a cylinder of 10 feet diameter, and an ignorant engineer, nay the moft intelligent, may 
and the diameter of the pipe is 6 inches. The fmaller end eredl one which fliall hardly do any thing ; and yet, by a 
of the horn is of the fame diameter ; and it occupies |ths of very trifling change, may become very powerful. We pre- 
the circumference, and it is 7 /glhs inches wide at the outer fume that failures of this kind have turned the attention of 
end. Here it joins the fcoop, which lifts as much water as engineers from it; but we are perfuaded that it maybe 
fills the horn, which contains 4340 Swedifh cubic inches, made very effedlivc, and wx are certain that it muft be very 
«ach ^ 1,777 Englifh. The machine makes 6 turns in a durable. Fig. 20. >3 a fettion of the manner iu which the 



author has formed the communication between the fpiral 
and the rifing-pipe. P is the end of the hollow axis which 
is united with the folid iron axis. Adjoining to P, oil the 
under fide, is the entry from the lad turn of the fpiral. At 
Qis the collar which reils on the fupports, and turns round 
in a hole of belLmetal. y/* is a broad flanch cad in one 
piece with the hollow part. Beyond this the pipe is turn- 
ed fomewhat fmaller, very round and fmooth, io as to fit 
into the mouth of the rifing-pipe, like the key of a cock. 
This mouth has a plate e e attached to it. There is ano- 
ther plate dd, which is broader than ee, and is not fixed to 
the cylindrical part, but moves eafily round it. In this plate 
are four fcrews, fuch as g> g, which go into holes in the 
plate/fy and thus draw the two plates ff and d d together, 
with the plate e e between them. Pieces of thin leather are 
put on each fide of c <?; and thus all efcape of water is ef- 
fettually prevented, with a very moderate comprefiion and 
fri&ion. 

ZUTPHEN, a ftrong and confiderable town of the Uni- 
ted Provinces in Guelderland* and capital of a county of the 
fame name. It has a magnificent church, and is furround- 
ed with walls. It was taken by the French in 1672, 
who in 1674 delivered it up to the States-General. It is 
feated at the confluence of the rivers Bcrkel and Yeffel, nine 
miles fouth-eaft of Deventer, and 55 eaft by fouth of Ani- 
fterdam. E. Long. 6. o. N. Lat. 52. 10. 

ZUYDER-zee, a great gulph or bay of the German 
Ocean, which extends from fouth to north in the Uni- 
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ted Provinces, between Friefland, Over-Yeflel, GuelderTand, Zyyoma 
and Holland. It is fo called from its fituation towards the z moiime- 
fouth. It is faid that the Zuyder-zee was formerly a lake, • {ej% 
and that the land is fwallowed up which united North- 
Id olland with Friefland. 

ZYGOMA, in anatomy, a bone of the head, or rather 
an union or aflemblage of two procefles or eminences of 
banes ; the one from the os ternporis, the other from the 
os raalae : thefe procefles are hence termed the zygomatic 
procejfes) and the future that joins them together is denomi- 
nated the z-ygomatic future. 

ZYGOMA FICUS, in anatomy, a mufcle of the head, 
arifing from the Os Zygoma,- whence its name, and termina- 
ting at the angle of the lips. 

ZYGOPHYLLUM, bean-caper, in botany; a genus 
of plants of the clals of decandriaand order monogynia, and 
in the natural fyftem arranged under the 14th order, Grui- 
nales. There are 11 fpecies, partly fhrubby and partly her- 
baceous plants, all natives of warm climates, though fome of 
them are hardy enough to endure the open air in this coun- 
try. 

ZYMOSIMETER (formed from fermentation? 
and i“£Tpov meafure), an inflrument propofed by Swammer- 
dam in his book De Refpiratione, wherewith to iteafure the 
degree of fermentation occfifioned by the mixture of diffe- 
rent matters, and the degree of heat which thofe matters 
acquire in fermenting, as alio the heat or temperament of 
the blood of animals. 
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